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Abstract:

This descriptive study aims to shed light on Spaced Learning Or the so-called
spaced repetition, as a modern learning strategy in the Arab world at the present time,
but it is widespread outside it, as well as focusing on the importance of employing this
strategy in the educational process, especially with students with Learning Disabilities,
given what this category suffers. Of all kinds of memory problems, and given the
advantage of this strategy of supporting information (LTM) with long-term memory,
which is what a student with Learning Disabilities really needs, and this strategy is
summarized in the repetition of information in different ways three iterations during the
school hour, separated by time intervals as dispersals For deliberate attention, and these
intervals are within ten minutes, and in these intervals activities far from the subject of
the lesson are used, and physical activities can be used as dispersions, and the divergent
learning strategy results in encoding the information in the long-term memory, which
is reflected in the educational results of students, especially those with Learning
Disabilities, Which helps them to remedy these disabilities and cope well with them,
and by listing some previous research and studies that varied in the study subjects She
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discussed it, but concluded the importance of using divergent learning in teaching
students.

Keywords: Spaced Learning <Long-Term MemoryLTM «SL  «Spaced
repetition <Learning Disabilities.
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Cyber Bullying in the School Environment and its Educational &
Psychological Risks and Means of Protection

Abstract

Digital technology in the educational environment offers many benefits for all elements
of the educational process, through the use of computers, smart devices and Internet
services to provide high-quality education. Despite these benefits, there may be some
side effects, as a result of incorrect use and duplication, as technology can have both
benefits and detriments at the same time, which negatively affects all elements of the
educational process, scientifically, educational and psychological. Among the
educational and psychological problems that have emerged due to the wrong use of
digital technology in the school environment is the so-called (Cyber Bullying) which is
no less important than the traditional verbal, physical and emotional forms of bullying,
whereby the perpetrator (the bully) uses digital technology in his/her act against others
(victims). And the seriousness of electronic bullying goes beyond the danger of
traditional bullying because cyber bullying is not known directly to the victim (often),
and the most dangerous is that it can spread widely and has no spatial or temporal
boundaries, and we find that its culture is reduced or almost non-existent, especially
among family, school and society members, which creates educational and
psychological dangers, must be addressed.

In this study, the researcher adopted the descriptive approach, as one of the most
important methods used in scientific studies that contribute to identifying the
phenomenon of the study, namely (Cyber Bullying in the School Environment and
its Educational & Psychological Risks and Means of Protection), in order to shed
light on the nature of cyber bullying and its methods and educational and psychological
damage resulting from it in the school environment, and providing a description of the
roles of the family, school and society to effectively contribute to treat the phenomenon
and presenting means to protect it.

Keywords: School Environment, Digital Technology, Bullying, Cyber Bullying,
Safeguards, Cyberspace.
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L 8 elsm 2l al 5% @lligs ) len sivee o aaing 3l sl o (Borjas, 1987) (i
r M sl e adl Sagl) e 3 AL gl aleal)
Wi=&r+[rS, , Wip=0pn+0pSi (3)

Al bl W s (1), (2), (3) <¥abad) &5k

M i = (oG - o) + (& - fph) + (tif - tin)-C n (X hf) — Z inf ()]
i aall o S M DY Bl Ay Cogd diniie adant g iy 3 o e Bl
AL Haan Gl (4) A Aabeall g Cadally gial) Jalgay 2l 13 Clprial) (o e sama 2y )
i) odaet =3l e A5l Bagl) bl e aell Caadie] S5 byagll 3 Ll I e Jalsall o3
Jiatl) 8 laili maal Cu (Gravity Model) dudlall z3sai & dabidall Jalsall 1oy lld s 48] sial
G5l e Ll 3 zasaill 13n copfidhan Giilie G AN il (s Bl Led Auali ¢ Jlan)
o 1687 ale (Newton’s 1aw) dauly by (fisst Gamd Slpsl) allal) dxcas A alua) o 2pdlal)
138 2m o] Lagias Alusall e Lo s Logans ao Ll il (pava G 3all 558 o e s (530
AR e daall Al Lald aglall (e aall b paiy paal (U5 elpll dle o Tpafia g 35all
Ldlall (ol SIS Jelinl) aguin 8 85 by DLl Guly5 ilaaally adud) Jlaily Z8Mal) b 4l
.(Tinbergen, 5 (Ullman, 1954) aa Cuaall sLai@y) & = dgaill 1 |geadinl cpdll opfialil) Ji) e
1962)

2 s Lol ooppalgal) culibas 305l syagll Ciladae G AR ol GllS Apdlall z3ss jlial &
Aabiaall Jgall (p AALEN CHlERly Alal) ¢ Ay atl) bl 8 by Jgaal) (0 IS 30 (g 3 sl
Jalas 8 sl clyslail) (o 28LaYL A pall Byaglly Aabiadly Aol 3ylailly SLEBLYIS c s b2 b
Jlae & Apdlal) e 5855 cApdlal) Alalaal bl il cpfialll i (pa)ll e Lpadaial) il
(Kim and Cohen, 2010): Jall saill e dasad) IS5 3 ol SIS Jasl

(pi ) dij i#] (5) mij= k
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(6) dij + &; pop; + A3 log popi + 42 log mij = 4 + filog Log

Ay Jensel) ) e IS L oAl Ayt e Jle Al Claball 3 il g 3sall au
Qe 21 (0 SIS 3 25l ey aall gl lasind 5 cihyal) 8ymgl) Jalse dys (i jad ¢
L Jas e S (sl

@AY bl ges oy il uid) b paleall cliin G bl e gyl Gy e oy
i) Cilprial) e ap3all ALl Gl e Ludlall Alee o sy Ayl Caaliy cApmpia g i
sl e o a8l 3yl g s SIS el ¢Jabail wap

:‘;td\

Popit + ¢4 Polscorei; + ¢s Eduii+ ¢ Poviy + ¢7 Immig ij: = co +c1 Gdpcapi; + C uriz + C3
Giniit + + cg Gdpcap;: + co Polscorej: + Ci0 Popj:  + €11 Emmigij: + 12 Disij: + 13 Dcomlang
ijt T €ijt.

Wadll @ clapai alall Aslaall CDlee 8 €73 G Ly dAlibed) il 4 ¢ Ca
(S sial

) b dardicall clibd) 5.1

Js3 0o (SH aLaiBY) il e A5l 5l ADAAl) il il ey Ayl il
: ) pail) o ALl Leie Al yall Al

LS dsmg ) ALY L el syl JelS aas Y A sal) yagll lily o Auball oda 8 1a3l e
Hagdl bl of asull g WS dAuball 558 DA paleall cliis, Lalall bl i sala
s «(Inflows of Foreign Population by Nationality) a.usldl sael) Jasd  axs 4, sal)
gl i 335 cdal Ll V) jaladl) can
Gl oalsall Cppaleall 22e 4l gsaleall Gs3ae (UN SD, 2017) sasiall adY) dabiie e
(Stock of Foreign—Born Population by Country ¢ pea za)i 8 4 Jsaly g2l je aly A (saily
of Birth)

e 2011 Aid Al LG Aghal sl Jabes ulad e 2l sl il clily cxls o
(1995~ asiladl : (e JS daladl i) @lily Gany lac (WD) duallal) dpasil) <l yise
oe Sugxs ((1995-1998) il e Luds ¢(1995-2017) csiadl e LS5 <2001)
alid) bl e cels 38 ((1995-2017) Slsiad) Ge Lysms «(2015-2017) clsand)
Gap Minder! il
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anjleel a5 A 2LV lalaly Al adaill g dae Jausgie aldie) W 2 adadll b5 oo Wl e
ssie U0 dgany il aladtinly uhall Juaaill Glygise e ledisad ays 4w 25 e
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Jsl) malse G Ailud) ay U5V zisal) b deatiosal Aliisdly dluyall Joall cp Adlual
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anlsll Ll (550 535 catsl) uiially Glsal) 3 aladiu) Aails dall) e Aubdll 8 ey e
nall Lglse ()6 3 ey RN i i Gllsal) il 1Y L dlls 8 el

.

bl alas 5.2
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e Angyll a5l s (23) 2ae ast bl o328 cAliad) Joall (4 dgana dac g Byaell 3ylas JsaS
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sliass J5¥) z3saill b Aerdinnad) cihriall (1) Jsan

aladl) Symbol 3a i ysicial)
The Sources The Variables
OECD. Stat (International migration database) + United Nations Immig;; sl ) Ayl Asall e opaleall cilids
Division,2015 + United States Census + office of National ' .
Statistics. el
World Development Indicators (WDI) + Gdpcap; Alaa¥! Aaall bl e 3l dan
Gapminder Indicator( http://www.gapminder.org ) Gdpcap;
il sall SISy
ILOSTAT database, 9/ 2018. ur; el Apal) 8 Al o
World Development Indicators (WDI). Pop; Ciilgall ML &L aae
Pop;

GINI index (World Bank estimate) + World Development Gini; oyl Agall Jaall gy 3 Aaall i
Indicators (WDI) + Fred Economic research (FRED). )
Human Development Reports (HDR) + World development Povi Aoyl Agall il 5
Indicator (WDI) + Knoemia corporation (US).
Human Development Reports (HDR). Edu; Al yal) A gall ol yi5a

Polscore; caiall Gty bl LT e

Polscore; N
The Worldwide Governance Indicators, 2018 Update Olsall Sl
OECD. Stat (International migration database) + United Nations Emmig; Aol 3 Al Al e cpaleall (558
Division,2017 + United States Census + office of National ) .
Statistics' el
CEPII GeoDist database Dis; sl (e Adlusdl
Dummy Variable, Dcomlang; Clgal) (A i) dall)

(http://www.cepii.fr/anglaisgraph/bdd/distances.htm).

el el 5.3

i Auadiall L rgie i yuiially Apandil] il ABl) i 8 )3l i
Gllall (e gail) 138 Jadiy Cua 022017 = 21995 (e 5538l PA Zaal) Jsal (Panel Data) a3l
:(Gujarati, 2008) Zdl ailadll

die lieY) Gy edaly lld (Hetrigenecity) 4l culpaiall (uilall axe b oSaill (g0 Wiy -1
)

Jals Jily Ol dpa cilagy pe delilly ol e el ALYl S Cilegles W i -2
-yl o (Collinearity)
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@il aladiul i ((Section—Cross) L dshidl cilibull aladiuly 4lie Jdatl) sagay Saas -3
VoAl bl Gulds anas e syl DA e elldy o(Series—Time) i dpiejll Judlal)
Heginh (e Laaad (S
Jenll 358 pat Jia dpakaal) 5y Sial) lilll asny b elldy oyl A€a Al ST duulia 4
AUl Y e
A giaal) clysial el e A JISET 50 Q) iy (el e Aedaiall lL) Ziga ol -5
CLlally Lo Ally pafill JSlie Glany e A5 Y L) V) Gail) e dpadaiall LAl Basel) Ciljaaall o2
o) deatied) CulldY) el @l (815 ciall) Judldl il Jasis ) gAY dpalaial)
sl die JSLE oda e e 2l

N lae 8 s JS Galadl Jsall G 3500 Bl Al cilal) 8 Apdlall 2 3sa aladid sl
Ll z3sar alatind of 3 cAalud) 1) A8LaYl jabad) ooaY) L)y ddsall o)lailly 5 mgllS sae
oS Al gAY Jalsall 7210l any Ll ot Joall (g Lpslai®¥) Jalsall 5 ddyea o iy Y
Ldlal) zisar adhy LAl A0 cld Joall (e A JS0 Ll 48 jaally Lelaia¥) (ailiadll
A e S saasall Jalsal) e 5855 bl (sl on cBlelil) udl Gailadl) e gl S
i) A Apdla Blal) Jolas ) Jalsall Legaily ciaylall il Gla e 550l)5 5yagll jauaal)
Dol axy ol s L(Griffith and Fisher, 2013) clsall ¢ il asty Jips ) Jalsall o Ll
Go el B kel culad) e 4 ccluhal) el 8 eld Jae dpdlal) z3sas aladiu gkl
I5ms e L Ally ¢l U il Bae aipyle sl JSA) anly ) copain A bl A
(lasl) ~llaiad (Hetroskedasticity) ¢ulill cildi aac s caalill yuiall dpjaiall claadl) (e S 2ae
.(Figueiredo et al. 2016) Jsall z 153 o Al <l

Cailsall e Gy 386 Gl e sane alatind Adlal) 23 il il (e paall s )
Gl Clagyd) 46 aladinly jaEll e HLaiY) asey oz dgsalll aad 4 S5l bl b degal)
Aggulaill aluhall e el aladiul Je Lalé cajlad Cua (OLS) Ordenary Least Square aalal)

tohs ) o] JSLEe (e i) dalsy W ez dsaill a8 gl 13g]

seidl) Gpalead) @libs bty & Al Glladlall sy 8 adl) A5 5 zdsal) i e
DY) sae e YD axe a5 Leagi 8 Biagll Cisaa ade Can a8l ()
ade oay) Alla b LS el Gada (e bl il Gaad b o 8 G ) cppaleall
(Burger et al. iijas e dad s sheall Spledd G o Alliae & ary o (Sad)

2009)
(2020) 1 aadl| (1) alay| (2709-3344) Noal| @3]

57




JAal) Ciieatt (b g Apalll) J gl o Ada’ Al o A gal) 5 agl) o AGBAl) Jal gal) i

e L)l iy Cald A o2 slatl Alglas Ay

Cada gl il i) a8 A8S1 A, diLaly (Alexeev et al.2011) 5 (2009) Ortega and Peri
Ajaall ye il sedal Lolds aiple ol JSAIL z3sall i die (Gpaleall 2o a8 (e Apdiall dadll
e Jalan il alasid 23 JSLEA 38 j5lad (Say ia (Linders & Groot, 2006) (e JS 55 WS
dilas & axdiy Al (Censored Tobit Model) 40 paldll jlasi¥l #igai Jie djaall 2l
oo Aaall clpail) ()6 o Blada 535 Y Aagitd) Jolal) o Cas dpin af o (ggias Al bl
A alul) 1aa s Cathll Alaa¥) Ma ) ALYl cinse af dsms sl e alliiyg 35S lasY)
e ae Jalay 4l 8L ¢ aipyle sl O Y ol i) dygad 50 dpiall alll Gpad e )il
DBY) gl il Sy el e Apadalall L) (ady e Babai®Y) lud¥) g LSy ¢ uilail
D113 L (Shs sl g g dpaill i e 353 JSI Zpansl) clpaiall 3sail) (el ga g At
JS oy i dalell Z8y5l) <y 85 L dan 1€ Al s (36 Ladie Lald a8 8 IS
pladin) Legal sl @lldy dyjiall Gllaadlal) ae Jalaill (6338 JaS 2 2006 & Silva 5 Tenreyo
¢(PPML) 4 305, (Poisson Peseudo Maximum Likelhood) sa5 sl & adll e RN
b Sl @bl say (Count Data) dibasy) mabll (& 2all clily A8 Gaaa e g 3galll 138 7y
Al Juadl Lgal) Uil Aol g ojliic ) o5 a8 Gl W gs ool yuiall jiia o Gl ye lagaa e
(Tenreyo and Silva, 2006) 3l luwdl ¢ll s 4y jheall cillaadal) A< ae Jalaill

LY G dgeapall Guladl aae Alla ol skl e a1

) sl s Galll i adaaii) 2

il ) JSEN Gy i) urial) Tousilly 3 seill agalall JSAI) 4 axdiy 3

Ailall zigar a8 deadiall (@AY Gl e s B ey 4

0isSONP jlasiy alsial g5 bl Gaaall (g3 = 3saill ot (liall) = 5 s Ll il

aal) b delaiind 5 35 (il il b dpieall caliaxl) sl 5530 AS ) Jajd Alls Aallad]

1 e dgaplail) Gluall (e

(Pavkovie et al. 2018) (Abdmoulah & Laabas, 2015 ) (Sprenger, 2013)

SAL s WS o(Eviews version 9)  Jlas¥) malid) aladiuly o) z3sall jaadsy dujall o s
Qalids Cuay o(Years) 4l Juddls (Country Pairs) Jsall #1351 & Laaiall cilibll () oSias
Ajlgall ye Gl e Apadadall bl e e 1A Apedll gl 8 Jeall o Glaliall s

.(Unbalanced Panel Data)

g isalll i85 5.4

s 3y el lalial) LY Al el Galyeind wiy zdgeill i b el (8
Sl o ks We i) e B Gy cciall dalses cpaleall 5 o Al ADle Ay
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Jsaadl iy Lo s caymelly 38al) il clyylanl) e Bl ALad) lahll G géall Jalse 5 ol

: L"SJL:J\(Z)
bl zagaill e Glaliad dad giall LAY L(2) Jsas

The immigj IGdpcapi uri Polscore; IPopi Edui Povi
Variable
Expected Dep. Var | - + - + + +

Sign

The Ginij IGdpcap; 1Pop ; Polscore; IEmmig;; IDisij Docmlangij
Variable
Expected + + - + + - +

Sign

ool alplall Jeoo by sl dlac)*

-

@3 e aladiuly @l Agdadll e Gylall sanls " Adsall syagll Claane " ghgad ay Ayl Culd
s caiple W 38T e Yoy sisd) b (1Mmig) ) sidl S Eam ((NBML) ) sl
aie i (g5 (o)Al Ablaia W8 dsay ga Bppieall il LS5 (il prial) A ieall IS dgas e
Ao sane 9 il urial) il bl sl (63 s
((Balall) Jaall s Al Joo Cafial cava (Jalaill 8 daniiiall gz 3laill ol yiie Ciasy Al
At Jpal Lisall Jgo 3 Agpiall o liall (st iy ol Guaall (53 Niey il xie La

Fesiioad) Geadll Joall ) (7 ) Asalil ol Ciline g cppaleal (385 by Aasiuly clabid) s
) sl sed Gua L2017 = 1995 3l Pl e oS Ayl e i ()

Low-Income Countries =1......... 21
Lower-Middle— Income Countries =1,......... ,40
Upper-Middle— Income Countries =1 ,33

Qe 5 Aabisal) - 3 gail QM\JAGSJC_‘}\I\J\ u.ajﬁgc(3) Jsandl A Lndlall zhgad ol 8 Gandli
sl Tl Y a5 3y IRR 5 cSlabaall 5,50 Al oo el sy lerany Aliied) il yaial
JBaalg Baag Lﬁ).-."“ﬁﬂ\ ):u_"t.d\ BJQJ@.}@N\ )ﬂa."\.d\ igan dmé&; b.Lu‘;\M greuil

(Croux, NA): JElS avatig e Jgaal) 83,80 IRR dad elais
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IRR=(e#; 1) %

IRR=(1- €# ;) %

ok Fi>0 culs )

o < s 1)

olaa) e (3) dsall WS p value @yeda (Wald chi-square il gag ¢pdall o dlail) apes
Alan) alill e dage 3kl o (g5 o WSy ¢SS 35l

AN we (IMMIgy) &) a5, ADe Lo e Glia o (NBML) o ol il ey
Aliuall Joal) 8 28l J2ag dpelll Joall 8 258l Jaa i fia ) lasy) Y alaa S & Alle 4liaa)
Asall Saell e (B A8L CLbAl e 0l o G Lo a5 cdpall G ABlasally Coaleal) sdaag

Auhall cilad g ge Lad ity

Faalil Jpall Alla isall 3yngll Jalse g dsai ol il L (3) Jsan

Dep. Variable

InDep. Low-income
Variables Countries

IRR Prob.
lgdpcap i 0.1107 (0.2146)
uri -0.0324 (0.0000)
Polscore i -0.0029 (0.0088)
Ipop i -0.0158 (0.6149)
Edu;i -0.0741 (0.0003)
Pov i -0.0079 (0.0000)
Gini; 0.0030 (0.6099)
lgdpcap j 6.0242 (0.0000)
Polscore j 0.0070 (0.0002)
Ipop 0.1571 (0.0113)
lemmig i | 1.0875 (0.0000)
Idis i | -0.3037 (0.0001)
Docmlang i | -0.1597 (0.0038)
Constant -20.5169 (0.0000)
R- squared 0.257
Log likelihood T -8653.94
Wald Chi Seg. T 5216.252
(P-value) (0.0000)
Total Unbalanced 1263

Panel Obs.

immigj
Lower-middle
Countries
IRR
-0.3591
0.0191
-0.0039
0.3231
0.0800
-0.0129
-0.0004
1.9095
0.0100
0.1502
0.9483
-0.3363

0.1912

Prob.
(0.0000)
(0.0000)
(0.0000)
(0.0000)
(0.0000)
(0.0000)
(0.8885)
(0.0000)
(0.0000)
(0.0001)
(0.0000)
(0.0000)

(0.0001)

-11.6617 (0.0000)

0531

-21410.20

13595.860
(0.0000)

2634

Zisalll mili 5.5

Upper-middle

Countries
IRR Prob.
-0.3699 (0.0000)
0.0060 (0.1164)
0.0060 (0.0000)
0.3471 (0.0000)
0.0110 (0.4389)
0.0010 (0.7140)
-0.0139 (0.0000)
1.2979 (0.0027)
0.0030 (0.0342)
0.0671 (0.1724)
0.9155 (0.0000)
-0.3843 (0.0000)
-0.1306 (0.1031)

-5.5426 (0.0185)

0618

-18351.61
9334.701
(0.0000)

2154
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Aaldl) Joall & 2l J G Ailan) ANV <) Lpue ADle la o) i) il euags @
Y gl caliiey Joall o3a (e (IMMigy) Gpaled) Jacl 33 aa (Lgdpcap)
dadill o i Cun (dilian) AV (s dalay) ALY Chpla 288 Jan)) duivie Jsall Alla
Gl Law «J1sa¥) U8 L ayagd) o aandy g3 Y1 cdsal) o3 8 2l Ja Caeual
O S L) B cpisie s LS Al AL Jsall (o AY) il b sl dags
Jsls dansgiall cins Jas <y Jpall e IS 8 2l Jaa g il of ) udy i) 18
(0.36) 5(0.35) symell Cugan (bl Jlaial ) s (%1) 2 Jawssiall (350 Jaa <
daa e Jsanll 8 2e)lls Aol Byl elys (golaBy) adlall acxi il . sl e
Ll

Jalsall (sl ccpaleall BRI auaa] e (Lgapeap) dliiad) Jsall & Dl J2s el =
CNalae JS 3 el il cds) a8y o DURY) e Adsall symell 3lal) Ll
138 8 (oY) Apdal) bl il Auhall o3a Clad i Apalai®¥) lplill e laady)
i Ayl ADle @llia o ) il i L Alasll ol ey o) il Las Jladl)
¢Agalill Joall e caleall 2oy Al Joall (8 Jaall e 2l Cunad G Ay giea ATV
il Y g352 (%1) = Adisd) Joall 3 J2all (e 28 Canai 32 o i) 28 Cua
o3 4 oYl Cana i) 138 3205 ¢(0.060) James Jaal) dpiie Jsall 85 yngd) Cugan
(0.019) 2 5ynel) Cusan Jlain) ) 55 Jawsgiall (590 Jaall <l Jsall g eJsall (e 43410
(0.0129) Jarey dawssiall o ef Jaall cld Jsall (o syagdl Csan Jlaia) 35 Lai ¢

el S5 Layl (LD ) diliaall e Lraaly (NBML) Cogle) 13gd 5 ol poiil) canlal
WDl 255 oo ) CRIS Cua gl i & p8 8 Akl end b))
JS (b Adfialy Alupall Jsall o A8lually Gpaleall 335 G Adlaa) AV IS dse
OS LS 4l (s ) edpilall (g Applass Apalai®V) bl e (35 Laa ¢ Jpall cliyins
D s Jlas) e s el LS G ALy dlusd) Joall o ahaall el
A el ALl ISl L s yngll e alAY) e el aaay 31 Ll el Jgal e 213V
Ll Gl ) 5L A g

sl Laully (o AY) il e dilide (Jaall doaidie Joll A paml) Al el m
Aalaall 3)L3) 3Ll Jsandl )l il (e Baady Sum (Gi) Jaal) a5 & gl
Aad mliasy ALY dlas) AV (f (50 Oy bl Cladg ae el BLEYI a5
sl o daws s ehil) dael gl ) s pd5e b Aaiipell o) i ) calidl)
Gladg Joall e AV Glesanad) 3 sl 13 (S VL leY) e Jaal dadii
L)
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Low-Income-Countries

Afghanistan
Benin
Burkina Faso

Burundi

Central African Rep

Ethiopia
Gambia
Guinea
Guinea-Bissau
Haiti
Madagascar
Malawi

Mali
Mozambique
Nepal
Rwanda
Senegal
Sierra Leone
Tanzania
Uganda

Zimbabwe

Appendix
Developing Countries High-Income
Lower-Middle- Upper-Middel- Countries
Income-Countries Income-countries
Angola Albania Canada
Armenia Algeria France
Bangladesh Argentina Germany
Bolivia Azerbaijan UK
Cabo Verde Belarus USA
Cambodia Bulgaria
Cameroon China
Cote d’lvoire Colombia
Egypt Costa Rica
El Salvador Croatia
Georgia Cuba
Ghana Dominican Rep.
Guatemala Ecuador
Honduras Fiji
India Guyana
Indonesia Iran
Jordan Iraq
Kenya Jamaica
Kyrgyzstan Kazakhstan
Lao Lebanon
Lesotho Libya
Mauritania Malaysia
Mongolia Mexico
Morocco Namibia
Myanmar Panama
Nicaragua Paraguay
Nigeria Peru
Pakistan Romania
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Philippines
Rep Moldova
Sri Lanka
Sudan

Switzerland

Syrian Arab Rep.

Tunisia
Ukraine
Uzbekistan
Viet Nam
Yemen

Zambia
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Russian Federation

South Africa
Thailand
Turkey

Venezuela
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Abstract:

This study aimed to evaluate the performance of the Tunisian stock market during the
period 2009-2018, using a set of financial indicators adopted in this field, market size
through market capitalization and number of listed companies, and market liquidity,
including trading volume and turnover rate in addition to the degree of market
concentration, By adopting a descriptive and analytical approach to the results of these
indicators, the study concluded that the Tunisian stock market witnessed a variation in
its performance during the study period. While the results indicated an improvement in
its performance in general, it showed that the market suffers from a performance gap at
the level of liquidity as a result of a decrease The average volume of trading, which
indicated the lack of market activity, with a market decrease and fluctuation in the share
turnover rate, and this indicates the high costs of executing deals. The results also
showed the concentration of the Tunis Stock Exchange activity in a specific number of
companies, and the study concluded at the end of a set of recommendations that It would
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contribute to improving the performance of the market and raising its efficiency for the
advancement of the Tunisian economy.

Keywords: Degree of Market Concentration, Market size, Tunisian Stock Market,
Market liquidity
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Abstract

The aim of this study was to evaluate and validate the competitive microtitre plate ELISA assay for
methamphetamine in the oral fluid samples according to The International Conference on
Harmonisation of Technical Requirements for Registration of Pharmaceuticals for Human Use (ICH)
guidelines. The standard concentration curve of the target analyte was assayed to assess sensitivity, and
known concentrations of common structure related substances (D, amphetamine, MDA, MDMA,
MDEA) were analyzed to determine cross-reactivity. To determine linearity, two dilutions (1:50 and 1:75)
of 50ng/ml linear substance were prepared. The results of the standard curve study displayed the capacity
of the Direct ELISA kits to confidently detect down to 1.4 ng/mL with 5.35% (CV%). Cross-reactivity
relative to that of 500 ng/mlL. preparations of the target compounds demonstrated that the Direct ELISA
kit for methamphetamine also detected MDMA (52% and MDEA (5.6 %). Linearity curve showed that
the apparent concentration was slightly lower than actual concentration. After that, Liquid
chromatography-mass spectrometry (LC-MS) was used to confirm and determine the exact quantity of
the positive results obtained from the semi quantitative ELISA assay. In conclusion, direct
methamphetamine ELISA kits for methamphetamine are fast and accurate; they have demonstrated
themselves to be useful tools in routine toxicological, forensic and clinical testing.

Keywords: ELISA , Harmonisation, ICH, D, amphetamine, MDA, MDMA, MDEA

1. Introduction

Nowadays, the use of addictive drugs such as methamphetamine has increased dramatically in many
countries. Thus, a rapid monitoring test for these drugs in biological samples has become a crucial part
of routine clinical, forensic and toxicological analysis in many laboratories, particularly for drivers, pilots,
prisoners, military and other people (Laloup et al., 2005). These tests save time and money compared to
the more complicated methods, including liquid chromatography—tandem mass spectrometry (LC—
MS/MS) ot gas chromatography—mass spectrometry (GC-MS) (Laloup et al., 2005).

Enzyme immunoassay (EIA) is one of the most popular test methods for qualitative and semiqantitative
aspects of these drugs. There are two enzyme Immunoassay methods that have been applied in

pharmaceutical analysis: competitive or non-competitive formats (Darwish, 2006). For analyzing the
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small molecule such as hormones and drugs, competitive design as well as monoclonal antibody is the
best choice due to the small molecules that have only one epitope ( Stephanie and Kruti, 2013)..

In general, the competitive method mainly depends on a competition between both an unlabeled analyte
in the sample and the fixed amount of labelled analyte on the active site of fixed amounts of immobilized
antibody (specific to this analyte) (Darwish, 2006). When sample and enzyme labelled antigens are added
to the 96 walls of polystyrene Microtiter plate coated with specific antibody and incubated, the Ag Ab
complex is formed. After that, the plate is washed to remove any unbounded antigen. Then, the substrate
is added to react with the enzyme and then convert to colour product which has measurable physical
differences from the substrate to absorb UV light at specific wavelengths. The measured signal is
inversely proportional to the concentration of the drug in the sample (Apollonio et al., 2007,
Dobrovolskaia E., et al., 2006, Darwish, 2000).

Methamphetamine is part of a family of drugs more generally known as “amphetamines”. This is a class
of chemical compounds that includes drugs used for both medical and recreational purposes.
Methamphetamine is approved in several countries to treat a variety of disorders, including attention-
deficit hyperactive disorder (ADHD), narcolepsy, and obesity (Kirkpatrick et al., 2012; Boyd and Carter,
2010). Methamphetamine is an extremely toxic, devastating and addictive drug which strongly stimulates
the central nervous system (CNS) (Winslon et al., 2007; Won et al., 2013). This relatively cheap substance
causes long lasting euphoria, changes emotions, behaviour, feelings and increases attention, alertness and
energy while reducing appetite and fatigue (Winslon et al., 2007; Won et al., 2013). Methamphetamine
stimulates the release of two neurotransmitters (brain chemicals) called dopamine and noradrenaline.
These particular chemicals are responsible for making us feel excited, alert and euphoric (Baicy and
London, 2007). Consistent, heavy use of methamphetamine can deplete these chemicals, and possibly
damage or destroy their receptors in the brain sometimes to a point where users no longer feel normal
without having methamphetamine in their system (Bamford et al., 2008; Cadet and Krasnova, 2009).
Oral fluid sample has increasingly been used as an alternative specimen to document drug exposure. It is
considered the main alternative to blood and urin to demonstrate recent use of medicines or drugs of
abuse due to it is advantages which includes simplicity, easiness of collection, lower chance for sample
substitution and adulteration (Verstraete 2004; Barnes et al., 2003; Laloup et al., 2005). However, a
controlled study conducted by Samyn and Van Haern in 2000 reported higher concentrations of
methamphetamine in oral fluid than plasma after administration of 75 mg, with concentrations of 50—
6982 mg/L for oral fluid, corresponding to 21-295 Mg/L for plasma.

The purpose of this study was to evaluate and validate the Cozart Methamphetamine microtitre plate
ELISA assay by evaluating according to The International Conference on Harmonisation of Technical

Requirements for Registration of Pharmaceuticals for Human Use (ICH) guidelines: sensitivity,
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specificity, precision and linearity. Positive specimens were subsequently compared with LC-MS results

for the same oral fluid sample.

2. Materials and methods:

2.1. Samples and Reagents:

Ten oral fluid samples collected from volunteer which toke either placebo or different doses of
methamphetamine and methamphetamine horseradish peroxides. Furthermore, methamphetamine, 3, 4-
methylenedioxyethamphetamine (MDEA), 3,4-rnethylenedioxy methamphetamine (MDMA), 34
methylenedioxyamphetamine (MDA), and D-amphetamine were purchased from Promochem. In
addition, positive control and linear reagent was provided in the kit.. Finally, substrate reagent (3, 3’, 5,5’
tetramethyl benzidine and peroxide in buffer) , stop reagent (1.0M sulphuric acid), solvents and inorganic
chemicals were provided from Sigma-Aldrich.

2.2. Apparatus

The methamphetamine ELISA kit is a competitive enzyme immunoassay for the detection of
methamphetamine in human oral fluid, developed by Cozart Bioscience Ltd. (Oxfordshire, U.K).
Absorbance readings were determined at450 nm wavelength using the ELx800 plate reader (BioTek
Instruments). The LC/MS analysis was cartied out on the PerkinElmer L.C system with PerkinElmer MS
detector by using Phenomex Gemini C18 (150mmX4.6mm i.d, 5- pm particle) column. Assay plate wash
procedures were performed using deionized water and a plate washer apparatus (BioTek Instruments,
Winooski, VT).

2.2. Method:

2.2.1. ELISA procedure

All standards, test samples, matrix, CRs, and controls were twice analyzed in consecutive wells. After
pipetting 25 uL of standards, test samples, matrix, CRs, Linear substances and controls to the correct
wells of the 96-well polystyrene plate were coated with methamphetamine specific antibody. Then, 100
uL methamphetamine- horseradish peroxidase was added to each well and incubated for 30 min at room
temperature. Afterwards, the plate was washed with 300 pL buffer using multi — dispense pipette. And
100 uL of 3,3, 5,5'- tetramethyl benzidine was added to each plate as a substrate and then incubated at
room temperature for 30 min; the solution became blue. Finally, 100 pL of 1.0 M sulphuric acid (stop
solution) was added to all. That converts the blue solution to yellow, and the absorbance of each well at

wavelength 450 mm was measured.

2.2.2. LC/MS Confirmation analysis

The LC-MS method used for the confirmation of oral fluid samples was based on a report by Laloup et
al. (2005). 25 uL of concentrated HCl and 25 ml of an internal standard working solution
methamphetamine were added to 500 mL of oral fluid specimens collected with the Salivette neutral
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cotton swabs. After centrifugation, extraction was performed using SPE with Oasis MCX (30 mg/1cc)
columns (Waters, Milford, MA). After conditioning with 1 mL of methanol and 1 mL of 0.1N HCI, the
oral fluid samples were added. The columns were then washed with 1 mL of 0.IN HCI, 1 mL of
tetrahydrofuran and 1 mL of methanol/water (50/50, v/v). Elution was achieved using 500 mL of
methanol/ ammonia (95/5, v/v). After dilution with 1 mL of water, 10 mL was injected into the system.
The LC-MS instrument using gradient elution with 0.1% formic acid in water. The flow-rate was 0.2

ml./min.
3. Results:

3.1. ELISA/ Dose-response curve

In order to determine the dose - response curve, different concentrations (0 ng/ml, 25ng/ml, 100ng/ml
and 500ng/ml) of methamphetamine standard in oral fluid are prepared. The %B/B0 was calculated for
each concentration level. The B 0 is the absorbance of negative calibrator, and B is the absorbance of
bound calibrator. Figure 1 illustrates the absorbance readings at 450 nm (represented by %B/B); they

were decreased by increasing concentration of drug in the sample.

100
80
8 60 \
&
X 40
20 \\.
0

1 10 100 1000
Log Concentration

Figure 1. ELISA dose response curves for methamphetamine in oral fluid for concentrations from 0 to
500ng/mlL, n = 2 at each concentration

3.2. Limit of detection (LOD)

The sensitivity of the method was determined by establishing the limit of detection (LOD) which was
calculated by obtaining the absorbance values for 20 replicate matrix and by calculating the standard
deviation of the absorbance. The value of the standard deviation of the absorbance was then multiplied
by 2.5 and subtracted from the mean absorbance value. After that, the results were divided by BO to
obtain the absorbance at the limit of detection. The apparent methamphetamine concentration at the
resulting absorbance is the limit of detection. As it can be seen from Figure 2, the ELISA sensitivity for

methamphetamine was 1.4 ng/ml.
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Figure 2. ELISA sensitivity for methamphetamine

Figure 2 demonstrates how to calculate the ELISA LOD for methamphetamine from the dose response

curve of methamphetamine standards

3.3. Determination of cross reactivity

For the assessment of specificity, standard solutions of amphetamine and designer analogues (MDA,
MDMA, MDEA,), were prepared at a concentration of 500 ng/mL in oral fluid. %B/B0 was calculated
and the apparent concentration was determined (Figure 3). Table I demonstrates that MDMA and
MDEA had significant cross which was 52% and 5.6% respectively, while there was no cross-reactivity
for D-amphetamine and MDA.
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Figure 3. Determination of the apparent concentration of 500ng/ml methamphetamine similar
compounds from methamphetamine standard curve
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Table I, ELISA relative cross-reactivity with D, amphetamine and designer analogues.

Substance Concentration %B/B0 Apparent %Cross-
added (ng/ml) concentration reactivity
(ng/ml)
MDA* 500 100.3% 0 0
MDMA* 500 13.9% 260 52%
* 500
D-amphetamine 500 104.3% 0 0

* Abbreviations: MDMA, methylenedioxymetharnphetamine; MDA, methylenedioxyamphetamine; MDEA,
methylenedioxyethamphetamine

3.4. Precision

In order to determine the intra-assay precision, the mean and the relative standard deviation for the
apparent concentration of 10 replicate analyses of 100 ng/ml positive control in oral fluid specimens on
the same micro titre plate was calculated. The Intra assay precision for estimating concentration was
highlighted; the mean was 105 £5.61 ng/ml. (5.35% CV) (Table II).

Table II, Precision of the methamphetamine ELISA for oral fluid samples.

Positive control oral fluid (100ng/ml)
Mean (n=10) 105 ng/ml
Standard deviation 5,61
Relative standard deviation (Yocv) 5.35%

In Table II, the values wete calculated on the basis of a 100 ng/mL positive control.

3.5. Linearity

To determine the linearity of the assay, two dilutions (1:50 and 1:75) of 50ng/ml linear substance were
prepared. After calculating the %B/B0, the appatent concentration from the dose response curve was
calculated. The apparent concentration of 50, 25, 12.5 ng/ml was 47, 20, 11ng/ml respectively (Figure
4). The data were plotted graphically as actual methamphetamine concentration versus measured
methamphetamine concentration. This curve was shown in Figure 5. From table III, one can observe

that the apparent concentration was slightly lower than actual concentration.
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Figure 4, Apparent concentration determination for two dilutions of 500ng/ml linear substance.

Table III, illustrates the actual and apparent concentrations of linear substance

Actual concentration (ng/ml) Apparent concentration (ng/ml)
50
25 20
12.5 11

The table shown that the apparent concentrations were lower than the actual concentration

Linearity

60
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g E 30 s
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€710 —
§ 0
& 0 10 20 30 40 50

Actual Concentration (ng/ml)

Figure 5, demonstrates the relation between the apparent and actual concentrations of the linear substance

3.6. Comparison Concentration obtained from ELISA and LC-MM

LLC—MS was used to confirm the presence of methamphetamine in the sample. Values for the unknown
samples were obtained by interpolation from the dose response curve (Figure 7 ). By comparing the
ELISA results with the values of the confirmation method LC-MS for oral fluid samples, it was observed

that the concentration obtained from ELISA assay was almost the same as that obtained from LC-MS

(Table IV).
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Figure 7: the determination of apparent concentration of oral fluid sample from ELISA dose response curve

Table IV; Comparison of ELISA results verses the LC-MS oral fluid Specimens results

Sample | ELISA | LC/M
number S

1 12 15

2 38 40

3 300 300

4 3 5

5 24 25

6 110 150

7 0 0

8 10 10

9 480 450

10 115 110

From Table IV, it can be seen that the results obtained from both methods were almost similar.

500

600 ELISA Vs LC/MS
E 500
£ /
= 400
8
E 300 /
£ 200
(8]
S 100 *
S 0
= oo 100 200 300 400
LC/MS Concentration (ng/ml)

Figure7 illustrates the relationship between ELISA and LC-MS results of oral fluid samples
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4. Discussion

Methamphetamine has been widely used as an addictive drug. Consequently, a rapid method with high
sensitivity to this drug in biological specimens has become a fundamental part of routine analysis. Our
results show that there is a gradual decrease in absorbance reading at 450nm when the drug concentration
increases, according to the Dose-response curve (Figure 1). In addition, the competitive ELISA method
has high sensitivity, which was about 1.4 ng/ml with acceptable precision 5.35%. The direct ELISA for
amphetamine also demonstrated significant cross-reactivity with MDMA (54%) and MDEA (5.6%),
while there was no cross reactivity for MDA and D-amphetamine. Furthermore, the apparent
concentration of different dilutions of 50ng/ml linear reagent was slightly lower than the actual
concentration, with almost linear curve. Moreover, it was found that the concentration obtained from
ELISA assay was almost the same as those obtained from conformation method GC-MS.

The negative ELISA response curve was obtained due to the fact that it was higher in the drug
concentration; the higher it was, the less the drug-enzyme conjugate binds to the antibody; thereby it
produces a lower absorbance value. The limit of detecting (LOD) is defined as the lowest concentration
detectable with a signal-to-noise (S§/N) ratio of at least 3. The LOD for methamphetamine ELISA
immunoassay was found to be 1.4 ng/ml. The result obtained from another study was 1ng/ml; it supports
this limit of detection capacity (Apollonio et al., 2007).

Specificity is the ability to assess unequivocally the analyte in the presence of components that may be
expected to be present (Clement et al., 2012). In this experiment, Cross-reactivity was relative to that of
500 ng/ml; preparations of the target compounds demonstrated that the direct ELISA kit for
methamphetamine also detected MDMA (54%) and MDEA (5.6%), while MDA and D-amphetamine
demonstrated no cross reactivity for MDA and D-amphetamine (Table I). This result is consistent with
those of studies conducted by (Apollonio, et al.,, 2007) to determine the Relative Cross-Reactivity of
Common Amphetamine-Type Substances, Designer Analogues, and Putrefactive Amines using the Bio-
Quant Direct ELISA Assays for Methamphetamine (MA). The researchers observed that several of the

substances of the 18 tested items reacted most significantly being MDMA (73%), MDEA (18%),
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pseudoephedrine (19%), MBDB (8%), and ephedrine (9%). This is because of the structural similarity
between methamphetamine and its analogous (MDEA and MDMA), especially in the binding site due to
the presence of secondary amino group, whereas amphetamine and DME have a primary amino group
in its binding site. Furthermore, the concentration of 500 ng/mlL was chosen for structure related drugs
because it is well above the detection limits of the target methamphetamine. In general, in illicit
methamphetamine screening, cross-reactivity of other drugs is of concern because of the potential for
reporting false positives in the unconfirmed samples. However, the cross-reactivity of MDMA, MDEA
can be of significant advantage by highlighting its presence.

The linearity of an assay is defined as its ability (within the given range) to provide a response directly
proportional to the analyte concentration (ClementL et al., 2012). As demonstrate in Figure 5, the curve
for both apparent and actual concentrations of two dilution 1:5 and 1:75 of 50ng/ml linear substance
was found to be almost linear from 12.5 to 50 ng/ml in oral fluid . But the apparent concentration was
slightly lower than the actual concentrations; this is may be due to the matrix effect. However, it has an
extremely small sample size, reducing matrix effects and the interference of other macromolecules. This
result give indicate that it accurate technique for quantitative assessment.

The intra-assay precision for estimating concentration: the mean was 105 +5. 61 ng/ml. (5.35% CV).
This assay result was more precise when compared with the previous assay result conducted on different
matrices (blood, saliva); it found CV 12% precision in saliva (Apollonio et al., 2007). It should be noted
that the validation of immunoassays is recommended to be less restrictive (e.g., precision acceptance >
20% CV) (Findlay et al, 2000).

To confirm the positive results obtained from ELISA assay, LC-MS was used. The concentrations of the
methamphetamine in the sample were not largely verified by the concentration obtained from LC-MS
method for the same samples and no false positive results were observed. This result was consistent with
the studies conducted by Apollonio, et al., in 2007. This gave an indication that the direct ELISA assay

was rapid and accurate for the routine screening of methamphetamine.

5. Conclusion
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These data indicated that the Cozart ELISA assays for the detection of methamphetamine comprises a
rapid and reliable technique for the presumptive screening of oral fluid samples. The LOD of this assay
was 1.4 ng/mlL with 5.35% (CV %) precision. In addition, the direct Cozart ELISA kit for
methamphetamine also detected MDMA and MDEA with cross reactivity 52% and 5.6% respectively.
By comparing the results with those obtained from LLC-MS, it has been found that the ELISA assay was
unlikely to be susceptible to false-positives results; thereby affirming confidence in its use for screening
biological specimens. In conclusion, the direct Cozart ELISA assays for methamphetamine are fast and
accurate; they have demonstrated themselves to be useful tools for immunoassay screening of biological

specimens.
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Abstract

This paper addresses the challenges that female undergraduate Libyan students encounter in writing
an essay at a Libyan university. It is a story of students who study in English Language department
at a particular point in time during civil war and ongoing conflict. The aims of this paper are to
investigate the challenges that female Libyan students encounter in writing; to explore their
perceptions and perspectives about the reasons of that challenges, and to examine the techniques
that they follow to overcome these challenges. It is qualitative and interpretive study, examining
Libyan students’ perceptions and perspectives about their learning experiences, particularly in
writing. Interview, observation, and samples of the participants’ writing are used for data
generation. The findings of this study indicate that Libyan students encounter a number of
challenges in writing. Some of these challenges are general to all second language learners such as
writing the three parts of an essay; transference from Arabic style into English one; difficulty in
using punctuation, grammar, spelling, and cohesive devices; other challenges such as the
consequences of the civil war and ongoing conflict and gender issue are specific to this group of
Libyan students. Among other things, the findings indicate that there is antagonism, limited
integration, and distrust between the Libyan students owing to tribal loyalties and political divisions
that relate to the consequence of the initial and ongoing conflict within Libya. The data shows that
lack of confidence and English language competence and the impact of their previous experiences
such as traditional methods of teaching; teacher-centred environment, lack of facilities and poverty
are the main reasons behind these challenges. The findings also reveal that the main strategies that
play a significant role in assisting the participants to cope with the challenges are tutor’s
constructive feedback; shared activity; motivation and having positive attitudes towards tutor;
drafting and redrafting. It is an essential to say that the challenges are only at the beginning of their
semester, other challenges that relate to culture and the effects of the civil war and ongoing conflict

continued to adversely affect the participants.
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1. Introduction
Writing is an essential skill to master English and to be successful in learning other disciplines
However, writing in a second language can be a difficult skill since it needs "careful thought,
discipline and concentration” (Grami, 2010, p. 9). Therefore, this study focuses on the challenges
that second language learners (undergraduate female Libyan students in the present study) face in
the third semester at a Libyan university, the reasons behind that challenges, and the strategies that
they follow to cope with the challenges. Libyan students at this time are unique since they are
studying in a country that is a civil war and ongoing conflict. Female Libyan students in the current
study represent a case because they are studying in a country that is a civil war and they are
motivated to learn, but, within that case, there was alienation. Alienation and fragmentation are part
of a shared experience and the baggage they brought with them to the class and are a feature of the
case.
1.1.Background and the context
According to Paoletti (2011), Libya is an Arab country and it is located on the coast of the
Mediterranean Sea between Tunisia and Algeria to the West, and Egypt to the East. Arabic is the
official language; while English is spoken as a second language (Ahmed and Gao, 2004). Libya is
an oil and rich country and it has sufficient resources to finance a future for Libyans (Mikail, 2012).
However, most oil and gas production has ceased, and this has led to a shortage of petrol. Sherlock
(2015) explains that the largest oil fields have closed their pipeline. This is a critical situation since
oil is the only income for Libya. After the revolution, the situation has become conflicted. Libya is
divided now.
The political situation in Libya and the armed conflict have affected its higher education system in
that Libyan students encounter many challenges at this time. As a case, they represent a group of
people seeking higher educational experiences, but they are in a country that is a civil war and
ongoing conflict. According to Wehrey (2014), the civil war in Libya is between armed groups and
two political factions: 1) the House of Representatives which is established its parliament in Tobruk
in the east and it is led by Khalifa Haftar and 2) the Government of National Accord that is based in
Tripoli in the west and it is led by Prime Minister Fayez al-Sarraj. In addition, there are many armed
groups such as Ansar al-Sharia and the Islamic State of Iraq and the Levant's (ISIL's) Libyan
provinces. These different affiliations have deepened the division between the two forces. It is not
only a political division between West and East, but there are also tribal divisions which may vary
from region to region and city to city. The United Nations has tried to push the two governments to
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dialogue in order to end the violence (Sherlock, 2015); however, these efforts have been
undermined due to the beliefs of both sides that only via fighting, they will secure resources and
territory. The challenge in Libya is that “Libya’s armed forces-both official and unofficial are
essentially at war with one another, with each faction bolstered by a constellation of tribes and
towns” (Wehrey, 2014, p. 3). These armed groups have a negative impact on the ordinary people of
Libya in that many Libyans flee their homes and become displaced families. The stability of the
country depends on reconciliation among tribes; ceasefire; and integrating members of armed
groups into regular army (Wehrey, 2014). At the time of writing this paper, these things are yet to
happen. This is the general context for this paper, and each student will have a different experience
of it.

2. Literature review

It includes four sections, they are: Writing, the challenges that second language learners (SLL) face
in writing, the reasons of the challenges, and writing strategies.

2.1.Writing

Writing is considered as a tool of communication in which the writer transfers thoughts and ideas in
written format to the reader, for instance, “writing is a process of thinking which the writer
discovers, organizes, and communicates his or her thoughts to the reader” (Wingersky, 1999, p. 4).
Writing can also be seen as a process that includes certain techniques such as planning, evaluating,
and revising texts (Huy, 2015). Writing can also be defined as “logical organization and
arrangement of the written sentences within a paragraph and paragraphs within the units of
discourse and the expression of the ideas” (Abu-Ghararah and Hamzah, 1998, p. 87).

It is clear that writing is a complex process and a writer should follow specific techniques in order
to be a successful writer. Al-Khasawneh and Maher (2010) make clear that writing an outline;
summarizing; paraphrasing; developing, and organizing ideas are essential elements in academic
writing. Moreover, Al-Fadda (2012) highlights that punctuation such as full stop, comma,
semicolon, colon, dash, hyphen, and capitalization are essential elements in academic writing. Like
other second language learners, Libyan students are likely to have difficulty in following specific
techniques in writing.

Writing and speaking are productive skills, whereas listening and reading are receptive skills. While
speaking skill focuses on fluency; writing concentrates on accuracy, practice and communicating
thoughts and ideas (Al-Gharabally, 2015). Despite the fact that the four skills are an important for
all SLL, writing is the most important one because writing is required in different contexts and in
some courses you cannot pass without having a good ability in writing (Brown, 2000; Afrin, 2016).

Elshawish (2014) and Huy (2015) emphasise the importance of writing and claim that it is helpful
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in improving the others skills. For instance, Huy states that  If a student has good ability in writing;
s/he can speak and read the text more effectively” (Huy, 2015, p.53).

2.2.The challenges that SLL face in writing

Writing is a difficult skill for SLL as Abu Rass (2015) indicates that learners should consider 1)
content, 2) organisation, 3) reader, 4) vocabulary, and 5) using the right spelling, punctuation and
capitalisation. They are also required to write samples that are “syntactically accurate, semantically
acceptable and culturally appropriate” (Abu Rass, 2015, p. 49). SLL are quite likely to be
unfamiliar to the conventions and expectations of English academic writing; therefore, writing can
be a challenge for them. For example, Huy’s (2015) study about the problems that Vietnamese
university students face in writing reveals that 1) shortage of vocabulary; 2) difficulties in
grammatical structure; 3) students are often uninterested in the topic; 4) they do not have an
opportunity to be corrected, and 5) the time in high school is not enough to practice writing are the
main challenges. Furthermore, Al-Gharabally (2015) indicates that SLL in the UK face difficulties
in spelling, punctuation, tense, word order and writing coherently. However, some authors highlight
the challenges that SLL face in general regardless of the nationality. For example, Al-Fadda (2012)
summarises the challenges that SLL face, they are as follow: 1) differentiating between spoken and
written words and phrases; 2) reviewing grammar; 3) making a coherent paragraph, and 4) reading
and writing in their own words (i.e. paraphrasing). In addition, Msanjila (2005) identifies five
writing problems, they are as follow: 1) Capitalisation; 2) punctuation; 3) inexplicitness; 4) spelling,
and 5) grammatical mistakes. Moreover, Mo (2012) and Sun (2014) add another six problems, they
are as follow: 1) Lack of English competence; 2) lack of vocabulary and grammar; 3) lack of
practice; 4) lack of knowledge of text structure; 5) lack of awareness of coherence, and 6) lack of
revision after writing. It can be inferred that this study is different from the previous studies in the
context because it has been conducted on participants who are in a country that is a civil war and
ongoing conflict.

Arab students also face a challenge in writing. For instance, Abu Rass’s (2015) study about the
challenges that Palestinian students face in writing well-developed paragraphs reveals that they face
the following challenges: 1) they write long sentences with coordinating conjunctions; 2) repetition
by writing synonyms in the same sentence; 3) they struggle in writing topic sentence, supporting
sentences and concluding sentence; 4) they also transfer their patterns of thinking in the first
language into the target language; 5) they have difficulty in developing a cohesive paragraph using
the right transition words and coordinators, and 7) they also have difficulties in grammar, spelling
and punctuation. Writing can also be considered as a challenge to Jordanian students because 1)
they repeat phrases and words; 2) they transfer certain features of Arabic style into English, and

they have weakness in organization of their ideas and vocabulary (Koch,1983; Al-Khatib, 2001).
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Similarly, Al-Karkhi (1999); Al-Jubouri (2001) and Yaseen (2016) have conducted studies about
Iraqi students’ challenges in writing. Their studies show that they encounter challenges such as 1)
organising content, 2) spelling, and 3) punctuation, and according to Yaseen (2016), this is owing to
poor teaching methods, students’ lack of grammar, and little attention is given to writing.
Furthermore, Mapolisa and Mafa (2012); Dwihandini (2013) and Alshehry (2014) have conducted
studies about the challenges that Saudi undergraduate students face in writing research project at
three universities in Saudi Arabia. They have found that 1) lack of vocabulary in order to
paraphrase, 2) weakness in grammar and punctuation, and 3) difficulty in writing compound and
complex sentences are the main challenges. In addition, Mohamed and Omar (2000) claim that
Arab learners write explicitly assuming that it is the responsibility of readers to understand their
writing.

The previous literature indicates that although second language learners have different nationalities
and study English in different contexts, they have similar challenges in writing. However, second
language learners who study in an environment which suffers from war and insecurity may face
more challenges.

2.3.Reasons of the challenges

Although there are many studies about the challenges that SLL face in writing, little studies have
focused on the reasons and solutions. For example, Abu Rass (2015) states that the main reason for
writing problem to Palestinian students is teachers’ focus on grammar and punctuation rather than
focusing on developing students’ abilities to express their thoughts and ideas. This may possibly be
due to teachers’ concentration on product rather than process. The study of Albadi (2015) about the
difficulties that SLL encounter in Australia reveals that they face challenges that relate to language
use, cohesion and coherence, referencing and citation and this is due to lack of knowledge about the
conventions and expectations of the new academic environment. It is clear that Albadi’s study
focuses on international students who are learning English in Australia rather than EFL context.
Similarly, Chou (2011) indicates that the challenges that international students in an English-
speaking country encounter such as building an argument; grammatical errors; punctuation, and
spelling are likely to be owing to lack of knowledge about the requirements of the new academic
environment because learners come from different cultural background and language barrier.

Many studies have been written about the challenges that SLL encounter in learning English, but
little focus particularly on Libyan students and their challenges in the Libyan universities. Libyan
students like other second language learners, they are quite likely to face challenges in writing, but
living in a country that is a civil war and ongoing may affect their writing skill adversely. Some
authors point out that writing is a challenge for Libyan students and they highlight the reasons.

Balhuq (1982), for example, indicates that Libyan students are unable to write and express
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themselves in English freely and efficiently. This may be owing to methods of teaching because the
Libyan education system encourages rote-learning and it is teacher-centred. Although Balhug’s
study is dated but it is still valid and cited by many researchers. Burhan (2013) adds that the
background of Libyan students can be important and it may affect their own writing in a significant
way. However, Burhan does not elaborate further. A recent study by Alsied and Ibrahim (2017) has
revealed that lack of motivation and background knowledge; lack of library resources, and lack of
internet in the college are the main causes. They highlight the importance of reading and intensive
writing courses in order to widen their knowledge.

2.4 \W'riting strategies

Other authors like White and Arndt (1991) and Seow (2003) make clear that planning, drafting,
revising, and editing are all essential elements to have a good piece of writing. Abu Rass (2015)
adds another points which are peer-review and reading each other’s work. It is clear that these steps
can be useful for SLL because they can make writing task more easier and an interesting. Working
in peers to produce a piece of writing can also be helpful since learners have an opportunity to learn
from each other and seek assistance from their teacher if they need it. Whether or not Libyan
students have an opportunity to interact with their colleagues and receive a support in the form of
peer feedback will be explored in this study.

Heaton’s study although is dated, it is still valid and referred to by many researchers. For Heaton
(1975), students are required to produce a coherent piece of writing about a certain topic, so he
suggests three main parts: 1) introduction, 2) body and 3) conclusion. However, he does not add any
detail to how the three parts are achieved. Having knowledge about a topic of writing and having
skill, strategies and motivation for producing a text can play an essential role in achieving a good
piece of writing (Graham, 1997). Riley suggests two significant techniques of writing: 1) guided
writing which is a technique that assists students to write and receive support from a teacher or a
colleague and 2) free writing is a type of writing which is achieved by brainstorm and it is ungraded
and unedited. Furthermore, Hyland (2003, p. 23) suggests three steps for writing, they are as
follows: 1) Content knowledge that implies having ideas and thoughts about the topic; 2) system
knowledge that refers to grammar and using formal style, and 3) context knowledge which relates to
having awareness of cultural issues and the expectations of readers.

It is clear that most of the studies about the challenges of SLL of English focus on their difficulties
in writing in general rather than focusing on their challenges in specific area such as writing well-
developed paragraph or a coherent essay. Although some studies highlight the reasons and suggest
strategies to follow, they do not take into consideration SLL who learn English in a civil war and
ongoing conflict environment. Focusing on this group of SLL and their learning experiences,

particularly in writing can be significant. The writer herself is a Libyan lecturer at the same
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university and she is teaching this group in writing, and this can give an insider and an outsider
perspective to the study.
3. Methodology
This study is qualitative to investigate the challenges that Libyan students face in writing an essay.
The research forms a case study because it focuses on a group of female Libyan students who are
studying in the third semester in English language department and they are studying in a civil war
and ongoing conflict environment.
3.1.Qualitative study

This study is a qualitative which aims to examine the learning experiences of a group of female
Libyan students in writing an essay in terms of challenges, reasons, and strategies they use to cope
with the difficulties. The main characteristics of qualitative research are: it provides in-depth
understanding of the participants’ experiences and perceptions; it allows using different methods to
generate data, and it uses small-scale sample (Ritchie and Lewis, 2003, pp. 4-5). These
characteristics fit the current study because the researcher focused on a small group of Libyan
students in order to gain in depth understanding of their learning experiences with regard to writing
an essay. Furthermore, the researcher used interviews, observations, and written samples from the
participants to ensure understanding of Libyan students’ perceptions .
3.2.Case study approach
Case study is defined as “an empirical inquiry that investigates a contemporary phenomenon in
depth and within its real-life context, especially when the boundaries between phenomenon and
context are not clearly evident” (Yin, 2009, p. 18). This study forms a case study because it focuses
on a group of Libyan students. As a case, they represent a group of people seeking educational
experience, but studying in a country that has civil war and ongoing conflict. The researcher has
selected a number of accounts, and this offers the advantage of allowing comparisons to be made
across the case. It is important to indicate that this group is not representative of all female Libyan
students; they are only those students who chose to take part.
Case study is an appropriate for this study because it offers the researcher an opportunity to use
multiple data sources (Baxter and Jack, 2008; Yin, 2009; Denscombe, 2010). In this study,
qualitative data elicited through interviews, observations and samples of the participants’ writing.
The generation of data from different sources has the potential to provide the researcher with a
fuller picture about the topic under investigation and to enhance validity. Furthermore, case study is
a good approach when the researcher aims to get an in-depth data (Creswell, 2007). A case study
approach can assist the researcher to answer “what”, “how”, and “why” questions, while taking into
consideration how a phenomenon is influenced by the context within which it is situated (Yin,

2009, p. 4). The present case study is an explorative case study because it is concerned with the
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question of ‘what’ are the challenges that female Libyan students encounter in writing an essay at a
Libyan university, ‘why’ they experienced these particular challenges and ‘how’ they overcome
these challenges. However, one of the limitations of the case study approach is that generalizability
is not possible from a single case (Baxter and Jack, 2008; Crowe et al., 2011). In this study, the aim
was to relay on something meaningful about SLL in general and Libyan students in particular.
3.3.The Sample

Sampling techniques are divided into two types: “probability sampling and purposive sampling”
(Creswell, 2012, p. 206). Purposive sampling is common in qualitative studies (Tashakkori and
Teddlie, 2003, p. 277) and it is defined as “hand-picked for the topic” (Denscombe, 2010, p. 34). In
this study, purposive sampling was used because the researcher selected ten participants
deliberately to get in depth data. The number was reviewed during the research process to ensure
sufficient and rich data. The sample was selected according to the following criteria: female Libyan
students rather than males because, traditionally, Libyan females feel more comfortable talking to a
female for cultural reasons, studying in English language department at a Libyan university, and
they are in the third semester because in this semester students are required to write and develop
short essay. They all volunteered to participate in this study.

3.4.Ethical issues

Permission, informed consent, confidentiality, and anonymity were taken into consideration. First of
all, permission was sought from the universality and tutors with regard to interviewing and
observing the participants in classroom. Informed consent is another ethical issue and according to
BERA (2011), it can be defined as the participants should agree to participate in a study without any
pressure and the researcher should ensure that all participants understand the research process. For
the current study, the participants were fully informed about the study process such as the research
questions and the aims. The participants were also informed about recording the interviews before
they agreed to take part and about their right to withdraw at any time if they felt uncomfortable. In
addition to permission and informed consent, “confidentiality” was also taken into consideration
(BERA, 2011) in which the data was treated with care and kept in my ‘USB’. Anonymity is another
ethical issue that should be taken into account by the researcher (BERA, 2011). In this study, the
participants were informed about ‘anonymity’ by which the participants and the university were
only identified by pseudonyms. For instance, the university was given the pseudonym °‘Al-seraj
University’, and all participants presented in this study were given pseudonyms to protect their
identities and to encourage objectivity.

3.5.The context

This study was conducted at a university in a small city in the west of Libya. My selection of this

university was based on the following criteria: firstly, it is a university for girls, there are over 1500
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female Libyan students who are studying in English Language department. Secondly, | am a tutor at
this university, and this has the potential to facilitate access and interaction with the participants.
Having only one semester (i.e third semester) for writing an essay, it is an important for them to
learn the techniques and strategies for writing a coherent essay. Thirdly, although there are many
universities in Libyan, only one was chosen because | felt I was able to build a trust relationship
with the participants. Finally, it was deemed that one university would be sufficient to investigate
the topic under investigation because the focus of the study was to investigate the perceptions of
female Libyan students about their challenges in writing an essay, and Al-Seraj University had a
large number of female students who are studying in different English language semesters.
3.6.Interview

Semi-structured interview was used to gain in-depth understanding of Libyan students’ perceptions.
Semi-structured interview was appropriate for this study because it is flexible and it allows the
researcher to follow up the interviewees’ answers and provide an opportunity to ask for clarification
if necessary (Kvale, 2007). The interview with open-ended questions consisted of core and
supporting questions. Open questions were used because they are “flexible, allow you to go into
more depth and clear up any misunderstandings, encourage cooperation, and can produce
unexpected and unanticipated answers” (Robson, 2011, p. 283). The questions that the researcher
asked to every interviewee were designed to address the research questions and the aims. In the
current study, all the interviews were face-to-face, and this has the potential to provide the
researcher with an opportunity to listen to the interviewees’ voices and to view facial expressions.
Face-to-face interaction can help the researcher to overcome any misunderstandings as questions
can be explained to follow up interesting responses as stated by (Robson, 2011). The interviews
lasted about half an hour and were conducted in room at a university which is a quiet place.
3.7.0bservations

In this study, some female Libyan students in the third semester were observed in the classroom
during a number of taught sessions which last two hours. The observations include: 1) the nature of
the interaction between the participants and their colleagues and tutor and 2) the participants’
participation in shared activities such as discussion, peer-review and group work. The observation
was chosen because it can enable the researcher to gather first-hand data and to observe directly
(Robson, 2011). Furthermore, field notes from the observation can be used as complement to the
interview data and to see the impact of the context as Robson states: “observation can be used as a
supportive or supplementary method to collect data that may complement or set in perspective data
obtained by other means” (Robson, 2011, p. 317).

There are different roles that observers adopt in the natural setting: “Participant-as-observer,

observer-as-participant, and complete observer” (Robson, 2011, p. 318). For the current study, I
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chose a complete observer role because | wanted to observe things as they were without any
intervention. | observed the participants and their interaction with others, and listened to what was
being said. However, Hammersley and Atkinson, (2007) point out power relationship between the
researcher and those researched might affect the observation in that participants may change their
behaviour to please the researcher. Therefore, several techniques were followed to reduce this
effect. For instance, | tried my best to be friendly. Sparkes (1992) indicates that field notes are
subjective because if different researchers entered the same setting, they are likely to generate
different data. In this study, | was observing specific things and this has the potential to reduce
subjectivity.

3.8.Language and translation

The data from interviews and observations was collected in the Arabic language because it is the
first language of the Libyan students, and this gave them an opportunity to express themselves

freely. Then, the data was transcribed and translated.

4. Results and Discussion
Data analysis was done manually and undertaken through identification of codes and themes. Data
analysis and interpretation in this study are presented according to a priori themes and emergent
themes. Priori themes are the themes that have already been available in the literature review,
whereas emergent themes are the themes that are emerged from the data.
4.1. The challenges
4.1.1. Writing an introduction
The findings of the interview and written samples revealed that almost all participants considered
writing an essay as a challenge. For instance, when the participants were asked to write an essay
about any topic they like, Rogia, Sama, Jenan, Rabia, and thraa wrote an introductory paragraph,
but it includes many mistakes. For instance, Rogia writes that:
Since childhood, I have been dreaming about tow-stairs House somewhere near the seaside.
My family and I live in a smal house in the city, consisting of their bedroom only. | have
decided that when I will be an adult. I will do my bast to make my wish come true. (Roqia’s
sample)
It is clear that she was struggling with writing because the introductory paragraph had spelling and
grammatical mistakes. She also used ‘I’ five times which is not preferable in academic writing. It
appears that Rogia had difficulty in using the right punctuation in an appropriate place, for instance,
she wrote “when I will be adult.” and “House” in capital letter, she should use comma (,) instead

and not capitalize the first letter of the word (house).
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Similarly, Sama committed spelling, grammatical and punctuation mistakes: “My best frien is the
person on whom | can truly connt my best friend whenever | need help or support ?my best friend
always therefore me”
The samples of writing of Rogia and Sama are in line with Msanjila (2005) and Abu Rass (2015)
who found that spelling, grammatical mistakes, capitalization, and punctuation are the main
challenges for Palestinian students. The findings also show that only Fatima and Hana are unable to
write even the topic sentence that includes the topic and the main idea. Further discussion about the
reasons will be in (section 4.2.1).
4.1.2. Writing body 1 and body 2
The data indicated that the majority of students in the sample did not write supporting sentences
appropriately at the beginning of their semster. The findings revealed that they are unable to write a
coherent paragraph that has one single idea. Most of them did not use (Moreover, furthermore,
also, in addition, what is more, on the top of that, another point is that, another advantage is that)
despite the fact that they have an idea out them in the previous semesters. For example, Sama wote
that:
Date cake is a kind of sweets, | cannot share it with anyone. It has a great smell and taste. It is
fibulas. I make it with a heart shape. | feel when I cooked it very wonderful and selfish when |
share it with cup of fresh juice.(Sama sample)
The above paragraph illustrates that regardless of the semantic and syntactic mistakes, Sama
ignored the use of linking words that had the potential to provide cohesive paragraph. She used
simple statements rather than compound or complex sentence that can show her ability to play on
words. She did not support her sentences with details, examples or quotation, and this can be
considered as a weakness in a paragraph. During the interview, when she was asked about her
written sample, she explained that “I forgot to use them in my writing” (Sama interview).
The data also indicated that two students such as Fatima, and Hana jump from one idea to another
rather than supporting her sentences with examples, details, explanation and quotation. For
example, Fatima wrote that: “The internet has many advantages. It is useful in communication. It is
also an important for education”. (Fatima sample). It is clear that Fatima did not plan or write an
outline before starting because there was no logical flow of ideas and organization, this is likely to
adversely affect consistency.
4.1.3. Concluding paragraph
The findings of this study revealed that almost all participants in the sample showed weakness in
writing conclusion for an essay. For example, Fatima who had challenge at the beginning in writing

an introductory paragraph was struggling in writing conclusion that she forgot to wrote signpost
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such as in conclusion, to sum up, to conclude, in short, and finally: “l love Jasmine and | wish her
happy and beautiful life with her family. I hope stay friendship forever”.(Fatima sample)
Furthermore, some students such as Jenan, Thraa, Marriam, Eman, and Asma indicated that they
were able to signal the end of the paragraph by utilizing the signpost, but their written samples
revealed that they did not summarise the main points in bodies (i.e bodyl and body?2) appropriately
or restate the topic sentence using the writer’s own words. For example, Jenan wrote that:
In conclusion, choosing whether to read fiction or non-fiction books can be difficult. I think it
is always better to read non-fiction books. People read books for many reasons, they may
want to get more information, to get benefits from them or to learn a moral lesson. (Jenan
sample).
It can be inferred that the last underlined sentence was a new information which was not mentioned
neither in the body1 nor in the body?2. Like Jenan, the findings show that Eman wrote new points in
the conclusion, the thing which was unacceptable in academic writing:
To sum up, Khaled and Omar have many similarities and differences, The basic similarity is
in their characters and the main difference is in their appearance. Khaled has black hair. In
contrast, Omar has brown hair. (Eman sample)
It is clear that the last sentence is a new a point and it should be written in the bodies of the essay
instead of the conclusion.
However, the data shows that despite the challenges in writing the conclusion, few students wrote it
successfully. For example, Asma states that “In my opinion, Messi is the greatest football player in
the world and his history gives hope for the people to do their best to achieve their goals” (Asma
sample).
4.1.4. Transference from Arabic style into English one and difficulty in punctuation,
grammar, spelling, and using cohesive devices
The results show that the majority of the participants such as Rabia, Rogia, Sama, Fatima, and Hana
transferred their thoughts and ideas in Arabic into English by translating literally each word in the
Arabic language into English one and in most cases literal translation did not work. For example,
Rabia wrote that:
On teacher’s day we wished her and presented her like the best teacher in the year and we
made a beautiful card and rose with it and we sang a song to her, she eccepted that with a
smile and she thanked us for everything (Rabia sample)
From Rabia’s writing, it can be inferred that she was not aware of the punctuation such as comma
after ‘on teacher’s day,” and full stop at the end of each sentence. She also transferred her patterns

of thinking in the first language into the target language as she wrote a ‘beautiful card and rose with
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it’ instead of ‘a card with a bouquet of flowers’. However, there was flow of ideas. She also wrote
that:
| like my teacher for many reasons: first of all, she teaches the leasson a very intersting way.
Even when we have doubts or question she never gets upset to us, she came daily without
missing a day (Rabia sample)
It is clear that Rabia had weakness in punctuation such as capitalisation in ‘First of all’, comma (,)
before ‘she’ and full stop (.)after the word a day. Her written sample reveals that there was 1) lack
of consistency in grammar as Rabia used present simple tense and past simple tense 2) difficulty in
spelling such as ‘leason’ and ‘intersting’ rather than ‘lesson’ and ‘interesting’ respectively. It
appears that there was no a cohesion in her writing because she jumped from one idea to another
without using transition words and coordinators. It appears that Rabia was similar to Rogia and
Sama in section 4.1.1 in terms of the challenges in writing.
The results also show that most of the participant repeated phrases and words. For instance, Sama
wrote that:
My favorite teacher was Mrs. fatima. She taugh me in English language in secondary
school. Mrs. fatima was smile to me as we saw each other in school. She had skills in
teaching, sense of humor, friendly and easy going. She was love me too much. She was love
what | did. | consider myself to be a happy person because | had such a teacher in
secondary school. It was really interesting to attend her class and lestin to her lesson.(Sama
sample)
From Sama’s writing, it can be seen that she repeated ‘in secondary school’ and ‘love’ twice, and
this may be because repetition is acceptable in Arabic language. Koch (1983) and Al-Khatib (2001)
highlight that Jordanian students repeat words and transfer features of Arabic style into English one.
Sama also had spelling mistakes as in ‘lestin instead of ‘listen’ and ‘taugh’ instead of ‘taught’ and
grammatical errors such as using ‘was smile’. It is clear that the coherence and unity in the
paragraph were rather weak.
4.1.5. The impact of the civil war and on going conflict on the participants’ writing
4.1.5.1. Feeling of uncomfortable and limited integration
The data revealed that some students such as Sama and Thraa reported that they escaped from their
cities and lived in difficult circumstances in another city. This adversely affected their education,
particularly in writing. Sama, for instance, stated:
I am from Tripoli, from ‘Qaser Ben Gasher’. There were militias and fight in my city. All
our neighbors and friends left the city (tears). Now, we live in Zliten, we pay for renting,
water, and other life expenses. When you change your place, you do not feel comfortable. |

can’t write and rewrite and send to my tutor like my colleagues because I am writing in a
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difficult situation. Everything is strange, the place, the people, and the university (cry).
(Sama interview)

The above comment shows that Sama cannot develop and improve herself in academic writing
through sending drafts to her tutor since she felt uncomfortable by changing her city, friends and
university. It is obvious that Sama was a member of displaced family and the movement from city
(i.e Tripoli) to village (i.e. Zliten) is stesseful for her because she felt unfamiliar with people and
university. For Sama, being psychologically comfortable is one of the factors that can help students
to concentrate on their writing because writing requires transferring thoughts and ideas to the
reader. For her, comfortable atmosphere is significant to be productive in writing and to write and
rewrite. However, the civil war and ongoing conflict between the two factions in Tripoli affected
her education negatively in that she felt loneliness, stress, and uncomfortable in the new academic
environment. Sama continued:

Some of my classmates did not talk to me because they had loyalty to people from Musrata

and they thought that | support the other side. | told them several times that ‘I am on the

fence’. Therefore, my relationship with them is just ‘slam alkom’ and ‘good morning’. When

our teacher divided us into small groups, I didn’t feel welcome. They said ‘You aren’t with

our group. You should join the other group’. They didn’t want to include me in their group. It

might be because I am from a different city and displaced. I don’t know (silence and cry).
Sama illustrates that the interaction between her and her colleagues was limited and the relationship
between them was formal. For her, the main reason behind that was their colleagues’ beliefs that
she was the opposite side supporter because she had been thought she was ‘Hafer’s supporter’ while
her colleagues are ‘Al-serraj’s supporter’. Her comment revealed that she had desire to join the
group and to integrate with her colleagues since she tried to convince them that she was neutral in
the fight in Tripoli. This is also about perception as she assumes that her colleagues did not accept
her because she was from another city, but there can be an explanation, for example, the group
directed her to an alternative group, it might be a group of friends who did not want anybody else in
or it might be that is established group that already had the maximum number of students in it. For
Sama, this is distressing. During the observation, this had been confirmed. When a tutor gave a
topic to write and asked students to divide themselves into small groups to work together. Sama
isolated herself from the group rather than sharing thoughts and ideas with them that can contribute
to improve and develop the learning of all members in the group.
4.1.5.2. Antagonism
During the observation, Rabia was waiting outside the class before the start of a lecture. When |
asked her ‘why she did not join the group’, she replied “I don’t want problems. My relationship

with my colleagues is only greeting.” During the interview, Rabia told me that:
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| invited one of my colleagues to a café. When she knew that | was from the south and
from (X tribe) and I escaped from fighting, she said ‘You are greenish. I am originally
from Misrata from (X tribe), but I live in Zliten’. I explained to her that during the
conflict my tribe and my city stood on the fence. The issue is that during the conflict
most Gaddafi loyalists escaped to the south to hide because of the desert. She refused to
complete her coffee and ran away (silence and tears). Therefore, my interaction with my
colleagues is in ‘Salam Alikom’ [Peace be Upon You]. As you know, if you want to be
good in writing, you need to discuss with your colleagues, to show our writing to each
other, to correct mistakes to each other, to meet regularly and take practices on writing.
Unfortunately, | do not do that. (Rabia interview)
Rabia’s quotation shows that there was antagonism between cities in Libya after the conflict.
The issue is that during the initial conflict, Gaddafi tried to bribe tribes with money and
weapons to support him, and this had a negative impact on relationships with other cities. Rabia
tried to defend her city, but her colleague was unconvinced as she used the term ‘greenish’ to
describe Rabia. This was the colour of the Libyan flag during Gaddafi’s era, but after the
revolution, Gaddafi loyalists had been described as ‘greenish’. It was clear that Rabia’s
relationship with her Libyan colleagues was very limited and it did not exceed greetings. It
appears that there was the memory of anger and that memory is obvious in the way that people
behave. The impact of the civil war and ongoing conflict is antagonism between individuals
which makes reconciliation difficult. Interaction is the basis for building a relationship that is
an essential for social learning; however, in this study, the conflict and its consequences
hindered Sama and Rabia from interaction and building relationship with their colleagues that
can be significant for their learning and making improvement in writing.
4.1.6. Gender issue
The findings also indicated that the Libyan culture with regard to gender affected the
participants’ writing adversely because according to Libyan culture in villages and towns,
females have limited freedom as they are not allowed to go everywhere and whenever they
want. For instance, Rabia states that “One of my colleagues told me that ‘it is not acceptable for
females to meet outside the university campus in this town. This may affect their reputation’
(Rabia interview). Rabia’s quotation reveals gender issue because in Libya, there is difference
between cities and villages in their views to females. In the Libyan culture, females who live in
cities have more freedom than females from villages and towns. It appears that Rabia whose her
family was displaced in one of the towns within the country was originally from city in the
south of Libya. In the town where she moved, she did not have an opportunity to meet with her

female colleagues outside the university for social and cultural reasons because according to the
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Libyan culture if females have been given freedom, their reputation will be undermined. Libyan
Traditional culture and its concern for reputation are the main reasons for the reserve. This
negatively affected Rabia’s learning and hindered regular interaction that is an essential for
building relationship and learning. So, it was not only the conflict, but also the cultural issues
that affected Rabia adversely.
4.2. Reasons of the challenges
This study highlights many reasons for the difficulty in writing. They are as follows:
4.2.1. Lack of English language competence and traditional methods of teaching
The results of the study illustrates that some participants such as Rogia, Fatima, Hana, Rabia,
and Sama indicated that they studied English language in primary, preparatory, and secondary
school in a traditional way, and this adversely affected their writing. For example, Rogia stated
that:
All English language classes that | attended in the past were boring. All students are
silent and only the teacher speaks. At university, when our teacher gave us a topic to
write, | have the thoughts and ideas about the topic in Arabic, but | cannot express them
in English and even in Arabic. I didn’t have confidence to write in English and build an
argument and discussion. Our teacher in the last semester criticises everything in writing
and the most important thing for him is the comma (,).(Rogia interview)
Rogia’s perception reveals that she criticised her previous experience in learning English
because she did not have any opportunity to practise English language in class. It appears that
teaching English in the three stages in her study (i.e primary, preparatory and secondary
schools) was teacher-centred rather than learning through social interaction via activities and
practices that can help students to learn from each other. Even at university level, she appears
that her tutor in the previous semsters was traditional in his methods of teaching and focused
too heavily on punctuation. Consequently, lack of confidence and English language competence
prevented Rogia from writing and communicating her thoughts and ideas freely.
Similar to Rogia, Hana and Fatima stated that their tutor whether in the first semester or in the
second semester did not provide them with an opportunity to practice writing. As a result, they were
unable to write even the topic sentence that includes the topic and the main idea For example,
Fatima states that:
I don’t have confidence to write even one line. We wrote only in the final exam, the final
exam was two sides: theoretical side and practical side, this helped me a lot to pass. When |
write, I didn’t know my mistakes (silence). Now, you want me to write a short essay (tears).

(Fatima interview 1)
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Fatima’s comment reveals that this was the first time that she was asked to write, and her writings
were corrected. It appears that lack of confidence and lack of an opportunity to practice writing
were the main reasons that prevented her to write. In the first semester, the syllabus focuses on
grammar rather than practicing writing, where as in the second semester, students move from
writing sentence to paragraph. Unfortunately, she did not learn how to write it. Her silence and tears
indicate that she had a desire to learn, but she needs encouragement and practice.
Hana confirms Fatima’s words and she added that:
In the first and second semesters we do not write at all. We write only in the exam which was
the final exam and the total mark was 100 because we did not do mid-term. The focus was on
comma and semicolon in the second semester. The tutor gave use sheets and read them
loudly in class, it is a lecture of reading rather than writing. We do not have shared activity
and discussion. (Hana interview 1)
Hana’s perception reveals that the main reasons for writing challenge was lack of practice, teacher’s
focus on punctuation, traditional methods of teaching, and lack of learning as social participation
(i.e. group work and peer review) during previous semsters.
4.2.2. Lack of facilities and poverty
Hana and Fatima reported that the lack of facilities negatively affected their writing. Hana, for
example, said that:
When our teacher gave us a topic to write as a homework, you are required to read
samples about the topic, but access to the resources was limited. There was no library on a
university campus and access to the internet was often limited because the power is
cutting off. This situation was before the revolution, but it became the worst. (Hana
interview)
Hana’s comment highlights how circumstances affected her adversely. Access to resources
including libraries and the internet had been frequently erratic or non-existent owing to the
number of power outages since the beginning of the conflict. Her perception indicates the
poverty of her educational experience and how the civil war and conflict had exacerbated this
situation.
All the participants in this study indicated that writing is challenge for different reasons. Sama,
for example, stated:
When a teacher gave you a topic to write, you need to read about the topic, and, then,
you need to express and write thoughts and ideas in your own words, and this is not
easy. There is no references to read and no electricity to access Google and websites.

The difficulty is that when you start to write, it is a challenge. (Sama interview)
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The above comment illustrates that writing is a challenge because Sama had difficulty in
paraphrasing and independent learning. For her, this was due to the fact that access to resources
such as references and the internet had been non-existent because of power outages since the
revolution.
4.3. Techniques that were used to cope with the challenges
4.3.1. Tutor’s constructive feedback and shared activity (i.e. small groups)
The results reveal that during the course of three months, it had been noticed that Fatima and Hana
who struggled with writing even one sentence as stated in (section 4.2.1) made improvements in
writing and became able to write. This was due to tutor’s constructive feedback according to
Fatima:
Our tutor encouraged me to write only one paragraph that consists of three sentences as first
step. Then, she corrected that for me and focused on positive and negative points. After that,
she asked me to develop it more taking into consideration the feedback. (Fatima interview?2)
In a similar vein, Hana reported that:
When our teacher divided us into groups of three or four to write a short essay together,
writing became easy. Each student is responsible on her paragraph, then, we share ideas and
thoughts together and write with each other. Each student shows her writing to the group and
we discuss together and collect mistakes to each other. (Hana inerview?2)
It is obvious that teachers’ modern methodology was an effective tool for Hana’ improvement in
writing. Shared activity such as a small group was an essential for her learning since each student
may have a skill that her colleague may not have, so they learn from each other and complete each
other. This can contribute to scaffolding in which each student encourages the other.
4.3.2. Motivation and having positive attitudes towards tutor
The data reveals that Mariam, Asma, Jenan and Eman wrote a good introductory paragraph,
although it was challenge for them at the beginning. For instance:
Lister Park is an amazing place. It is in Bradford. There are super features in it. You can do
many activities and explore a lot. Lister Park is a wonderful place because it has a great water
garden and there are many enjoyable activities you can do. (Marriam’s sample)
The city of light, the city of romance are the names of Paris. It is visited by over seven
million people each year. Paris is one of the most amazing places that you will ever visit.
There are many fascinating things to see and to do. You will never get bored. (Asma’s
sample)
Paris is the capital of France and it is the largest city in terms of population. It is located on

the River Sciene, in the northern part of the country. It is a city of the love lights as the most
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call it. Also, it is one of the most famous cities in fashion. It addition, it is one of the cities,
therefore; it has many names.(Jenan sample)
It is obvious that Marriam, Asma, and Jenan had written a good introductory paragraph for the
essay in terms of writing topic sentence, background about the topic, and thesis statement (i.e.it tells
the reader what are the next paragraphs are going to be about). When they were asked about the
reasons about their creative writing, they gave many techniques:
Our tutor in the third semester motivated us too much since she did not criticize them at all.
She always says that ‘we are here to learn from our mistakes.She writes a sample from our
writing on the white board and she divided us into a small groups and peers to discuss with
each other in order to find out the errors. She is an expert in writing because she studied in
the UK. We aren’t familiar with this in the previous semsters, it was a night mare. I got
‘pass’ grade in writing. (Marriam interview)
It is clear that motivation and having positive attitudes towards a teacher are essential to learn
writing. Her perception reveals that she experienced a lot of challenges in writing and she hardly
passed the module in the first and second semsters. In the third semester, her teacher was different
since she had an experience abroad and she taught them by using modern methods of teaching such
as learning as social participation because students can learn from each other, help each other, and
encourage each other in shared activity such as group work and peer review. It seems that her
teacher believes that each one had a skill in which others may not have, therefore; they complete
each other’s competence.
4.3.3. Drafting and redrafting and writing an outline
The results revealed that at the end of their semester, half of the participants such as Thraa,
Marriam, Asma, Eman, and Jenan wrote good supporting sentences. They indicate that they
understood the rules of writing, and, then, they practiced writing through drafting and redrafting
processes at home. For example, Thraa wrote:
Messi was suffering from a disease since he was eleven years old. He was shorter than the
boys in his age and he diagnosed with a growth hormone deficiency. Moreover, his family
could not pay for his treatment because it was very expensive. Messi was lucky because he
had offered from football club Barcelona under condition that he moved to Spain and
played for Barcelona team because of his talent. (Thraa sample)
Lister park has a huge water garden, which makes you feel calm and relaxed since it has a
gorgeous garden. It has colorful green grass surrounded by pretty flowers. There are
hundred types of fabulous flowers; for example, Lilly, Daisy, and Rose. These flowers were

opened and well organized as if they were a piece of art. (Marriam sample)
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Thraa’s and Marriam’s written samples illustrate that she wrote an appropriate paragraph it terms of
bodies, coherence (i.e ideas are arranged in clear and logical flow: the relationship between
sentences is clear and one idea connects to the next), and unity (i.e all sentences develop one single
idea).

Another student is Asma who explained that she understood the techniques for writing each type of
an essay from her tutor during a lecture. Then, she read about the topic that was required to write
about. After that, she read samples about the same kind of the essay that she was asked to write
about. She wrote an outline before starting. She also states that two techniques were very helpful “7
wrote more than three times before | handed in to my tutor. My tutor corrected my writing focusing
on both positive and negative points” (Asma interview). Asma’s comment illustrates that she
overcame writing challenge by drafting and redrafting before the final submission to her tutor.
Tutor’s constructive feedback was also an effective technique for her improvement.

Conclusion

The results of this study reveals that the main challenges for female Libyan students in writing are
transference from Arabic style into English one and difficulty in utilising punctuation, grammar,
spelling, and cohesive devices, and the impact of the civil war and ongoing conflict with regard to
feeling uncomfortable and limited integration, antagonism, and gender issue. The findings indicates
that some of these challenges are general to all SLL such as transference from Arabic style into
English one and difficulty in using punctuation, grammar, spelling, and cohesive devices, whereas
others like the impact of the civil war and ongoing conflict and gender challenge may be specific to
this group of Libyan students. It is noteworthy to say that that some of the challenges that female
Libyan students encountered in writing an essay are only during the first month of the third semster.
However, other challenges particularly those related to the culture such as gender and the effect of
the civil war and ongoing conflict on the relationship between Libyans continued to affect
participants’ integration with their colleagues adversely. There is something in the complexity of
the Libyan situation in terms of its political divisiveness and its tribal loyalties that was unique. The
data also revealed that gender and the civil war and ongoing conflict are most significantly affected
them. The findings also show that the main reasons behind these challenges are lack of English
language competence and traditional methods of teaching and lack of facilities and poverty. Libyan
students are rote learners and teacher-centred environment before the revolution, but the civil war
and ongoing conflict exacerbated the problem. The data also indicates that tutor’s constructive
feedback and shared activity; motivation and having positive attitudes towards tutor; drafting and
redrafting and writing an outline before starting in writing are all significant in helping the

participants to overcome with the challenges.
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Abstract:

This research work is concerned with the statistical modelling work on the carbonation of Portland
limestone cement (PLC) concrete using published carbonation data from 1986 to 2017, in which
2335 carbonation measurements mined from 121 globally published literature were analysed and
evaluated. A computational approach (through multiple linear regression) was adopted to create an
uncomplicated, yet effective, model. The generated model allows to predict the carbonation depth
of PLC concrete as a function of a number of factors which are considered statistically significant in
the explanation of the carbonation phenomenon. The predicted outcomes through the statistical
modelling via the SPSS software shows that the depth of carbonation of PLC concrete increases

with increasing ground limestone (GLS) addition content under different exposures.

Keywords: Durability; Cement/Cementitious Materials; Sustainability; Limestone Addition.

1. Background

The use of limestone as a building material dates back to ancient times, when calcined limestone or
gypsum was used to make mortar mixes (Mayfield, 1990). Limestone has been used since 1824 as a
main raw material in the manufacture of Portland cement (PC). Furthermore, over the past few
decades it has also been used as a filler aggregate with the main aim of enhancing the rheological
properties of concrete such as self-compacting concrete, and as an addition to PC to obtain a
blended cement, known as Portland limestone cement (PLC), as in BS EN 197-1:2000 (BSI, 2000).

The use of limestone as a part of the blended cements was first attempted at an industrial scale in 1965
in Germany by Heidelberg Cement. The cement produced had a 20% limestone content and it was
used in special applications (Schmidt, 1992a). The use of limestone in cement was later adopted in the
French Standards in 1979, and in 1983 Canadian Standard CSA A5 allowed limestone to be combined
in cement type 10 at 5% (Hooton et al., 2010). In 1990 the use of limestone in blended cements at

5%-15% was officially permitted in Germany, and in 1992 in the United Kingdom the use of ground
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limestone (GLS) combined with PC at 20% was permitted in the British Standards. GLS has been
adopted for partial cement replacement in the European specification EN 197-1 since 2000, for two
categories of type Il cement, which are CEM II/A-L (6%-20%) and CEM 11/B-L (21%—-35%).

In 2004 the American Society of Testing and Materials issued a specification, ASTM C 150, which
allowed 5% GLS in the main five types of Portland cements (types I-V). Furthermore, in 2007 the
American Association of State and Highway Transportation Officials released its standard
AASHTO M85, also permitting the use of 5% GLS as a component of PC. Subsequently, in 2008
Canadian Standard CSA A3001 authorised PLC with up to 15% GLS. Subsequently, in 2010 the
Australian Standard for cement, AS 3972, allowed for the use of mineral additions, in the form of
GLS, ground granulated blast furnace slag (GGBS) and pulverised fuel ash (PFA), up to the level of
7.5% (Benn et al., 2012). Finally, ASTM C595-M 2013 increased the limit on GLS content to 15%.
The maximum permissible level for GLS addition currently varies according to the different
international standards worldwide, ranging from 6% to 35% as shown in Table 1.

The replacement of 15% of cement with GLS can reduce the embodied carbon of concrete by
approximately 12% (Schmidt et al., 2010). In addition, about 1.4 tonnes of primary raw materials
are required to produce 1 tonne of PC, whereas PLC needs nearly 10% less of primary raw
resources. Moreover, amongst all the cement addition materials such as GGBS, PFA and Micro-
Silica (MS), GLS is the most widely available natural material, as calcium carbonate occupies 5%
of the earth’s crust (Thenepalli et al, 2015) and is also a cheap material and easier to handle for
cement manufacturers; it results in a lower grinding effort (Benn et al., 2012) and is usually
available in large amounts near the clinker manufacturing plants. Furthermore, the demand for GLS
amongst the other additions has developed rapidly in recent years, particularly in Europe
(CEMBUREAU, 2013). Consequently, a sound understanding of the behaviour of GLS as a
component of PC for manufacturing concrete is essential in terms of its performance in general and

its durability in particular. This provided the basis for this study.

2. Production of GLS and PLC

Limestone is a natural inorganic mineral substance. It is the most prevalent form of calcium
carbonate (CaCOs), which is used largely in the manufacture of PC (Gudissa and Dinku, 2010).
CaCOg is found in nature in three different types, calcite, vaterite and aragonite, of which calcite, in
the hexagonal crystal form, is the most common (ACI 211.7R-15). GLS is produced by crushing,
grinding and classifying quarried, high-purity, calcite rock in the form of fines with high surface
area having an appropriate particle size distribution (Concrete Society, 2011; Kaur et al., 2012).
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GLS can either be added separately at the concrete batching plant as an addition, in compliance
with BS 7979:2016, or be introduced into PC producing blended cement such as PLC in the form of
CEM II/A-L (GLS content, 6%-20%) and CEM I1/B-L (GLS content, 21%-35%), in compliance
with BS EN 197-1:2011 (Concrete Society, 2011).

Table 1: GLS contents permitted in PLC in some international standards world-wide

Country GLS Content, % Standard/Source
(a) Standards adopt 35% maximum GLS addition level.
CEM II/A: 6to0 20 BS EN 197-1:2011;
UK and Europe
CEM 1I/B: 21 to 35 EN 197-1:2011
. CEM II/A: 6to0 20 SANS 50197-1:2013
South Africa
CEM 1I/B: 2110 35 (based on EN 197-1:2011)
) CEM IlI/A: 6o 20
Singapore SS EN 197-1:2014
CEM 1I/B: 21 to 35
Mexico 6 to 35 NMX-C-414-2010
(b) Standards adopt maximum GLS addition level below 35%.
>51t0 15 ASTM C 595-M-2016
USA
>5t0 15 AASHTO M240-2016
Canada >51t0 15 CSA A3001-2013
Australia 81020 AS 3972-2010
New Zealand up to 15 NZS 3125:1991 (Amended in 1996)
China up to 15 Hooton, 2015
Iran 6to 20 Ramezanianpour et al., 2009
The former USSR up to 10 Tennis et al., 2011
Argentina <20 Tennis et al., 2011
Brazil 6to 10 Tennis et al., 2011
Costa Rica <10 Tennis et al., 2011
Peru <15 Tennis et al., 2011

3. Literature Review

This review discusses the development of the models for estimating the carbonation of concrete that
includes GLS in combination with PC. Although several models have been proposed, it was found
that some of the notable work in this field was carried out in the 1980s by several researchers, such
as Tuutti, 1982; Ho and Lewis, 1987; and Papadakis et al., 1989.

Different types of models for estimating the carbonation of concrete have been proposed, including:
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< Mathematical models, which are the most common type and describe the phenomenon of
carbonation using mathematical theories and expressions, as by Papadakis et al., 1991; Aiki and
Kumazaki, 2012; Kashef-Haghighi et al., 2015; Kumazaki, 2014; Te Liang et al., 2002; Bakker,
1993, and Jiang et al., 2000.

< Numerical models, such as those developed by Saetta and Vitaliani, 2004; Zha and Cheng,
2012, and Pan et al., 2015. These types of models are slightly different from the mathematical
models in that they utilise computational methods that are mainly computer dependent.

< Empirical models, which are based essentially on experimental measurements in the laboratory
or on site, as carried out by Alexander et al., 2007.

« Statistical models, as undertaken by Garcia-Lodeiro et al., 2014; Monteiro et al., 2012, and
Silva et al., 2016, which employ multiple regression of a number of parameters to generate
predictive relationships.

< Simulations and artificial neural networks based on the machine learning methods, such as
those reported by Kwon and Song, 2010; Li and Lu, 2010; Lu and Liu, 2009; Dai and Shui,
2010; Liu et al., 2008, and De Jesus et al., 2017.

On the other hand, the studies that dealt with the modelling of the carbonation of concrete made

with cement incorporating GLS are summarised and presented in Table 2.

It can be seen from Table 2 that the previous research work on modelling of carbonation for PLC
concrete was essentially started around 2010. The studies listed in the table are different types of
models, but mostly mathematical. In addition, the theoretical parts of these models are verified by a
limited number of experimental test results, which could be considered a limitation of the work
undertaken.

Furthermore, different parameters were considered in each of the reported models, such as concrete
mix design, concrete properties, curing conditions and exposure conditions. There also is no
consensus on the procedure of predicting and determining the carbonation of concrete. The
literature also revealed that statistical modelling has not been applied to PLC concrete carbonation.
This was the main reason for deciding to use this approach with the large volume of experimental
data (2335 carbonation measurements) produced over the period from 1986 to 2017 (32 years) that

was sourced for this research.
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Table 2: Summary of previous prediction models of carbonation resistance of PLC concrete from

the literature

Reference Prediction Model Type Parameters Involved
Demis and Papadakis, 2007; . . .
! pacal Mathematical (Physicochemical) - Ca(OH)2.
Demis and Papadakis, 2012; .
model founded on Papadakis et al. - C-S-H

Papadakis and Demis, 2011 ;

Demis et al., 2014 1991; Papadakis et al. 2007 - CO, concentration.

- Environment conditions.
Mathematical model developed based

Faustino et al., 2014 on the EHE “Code on Structural
Concrete”, 2008 (Spanish Standard)  ~ Binder type.
- Compressive strength.

- Porosity.

- CO> concentration.

. Mathematical model established from ) .o
Faustino et al., 2017a; - Relative humidity.
. the Portuguese Standard LNEC E465
Faustino et al., 2017b;

20009. - Curing conditions.

- Wet/dry cycle influence
Mathematical model based on Bary
and Sellier, 2004; Thiery et al., 2007
Mathematical based on Hyvert et al., - Concrete chemical
2010 composition.

Hyvert et al., 2010 - Microstructure of concrete.

Bucher et al., 2017

- Relative humidity of the

_ concrete.
Marques and Costa, 2010 ; Mathematical model developed from

Marques et al., 2013 CEB, 1997 - Exposure class.

- Calcium oxide of the
hydrated cement matrix

- Mix design.

) - Relative humidity.
Numerical model based on Klopfer,

Taetal., 2017 1978

- CO; concentration.
- Temperature exposure

- Initial curing period

- Concrete mix design.

- Fresh and hardened

Model created through the use of .
properties of concrete

Taffese et al., 2015 artificial neural networks or machine
learning methods. - Carbonation period.
- Environmental and curing
conditions.
Wang, 2017 Numerical model grounded on Demis - Relative humidity.

etal., 2014

- 162 -



THE ACADEMIC OPEN JOURNAL OFAPPLIED AND HUMAN SCIENCES (2709-3344) vol (1), issue (1) 2020

4. Methodology Adopted

The purpose of this work was to propose an uncomplicated linear model for predicting PLC
concrete carbonation depth, based on a large amount of published test results, and using a statistical
method, which has not been attempted before in this area. The Statistical Package for the Social
Sciences (SPSS) software was utilised to establish the model.

The depth of carbonation was treated as the dependent variable based on other independent
variables such as GLS content, compressive strength and carbon dioxide. The input data used to
build the model were based on 2335 carbonation measurements.

An extensive sourcing of the published experimental results on the subject has been undertaken

using different databases and citation indices, to ascertain the extent and quality of research that has

been undertaken and obtain the available published material. A number of measures have been

taken during this study for the ease, reliability and practicality of the work undertaken. These are

explained below:

o The process of identifying and sourcing the published global experimental data was undertaken
only from work published in the English medium.

o The main source of the data acquisition for the study was limited to works that were in the public
domain (i.e., journals, conference proceedings and reports) and theses were not considered.

o Duplicated test results reported in more than one publication were considered only once.

o Mortar and concrete specimens were treated similarly, and their results handled in same manner.

o Researches which studied the use of GLS in conjunction with other additions such as GGBS,
PFA, MS and metakaolin for producing Portland composite cement mixtures, have not been
included in this work.

o The use of GLS addition with non-common types of cementitious materials such as alumina
cement were also not considered in this study.

o Wherever the terms water/cement (w/c) ratio or cement content are used in this work, ‘cement’

refers to the whole combination (binder) of PC and GLS addition.

5. Statistical Modelling

5.1 Linear Regression Analysis
Regression analysis is a strong method that can be applied to report on different research questions.

In this study, multiple linear regressions were utilised to treat the carbonation measurements
sourced, to create the best-fitting line over the data points. The word “multiple” refers to more than

one input independent variable (it is also sometimes called a predictor variable). Thus, the aim is to
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fit a plane rather than a line, i.e., joining all the input variables by accompanying a constant number
multiplied by each independent variable, and then taking the algebraic summation of these variables
(Dey et al., 2000) as shown below:

y=A,+ A Xx1 + A, X x,+...+A, X x, — Equation 1
Where

y represents the dependent variable (predictor), which in this case is the depth of carbonation (d);
Ao, A, ..., An are the regression coefficients (constant numbers);
X1, X2, ..., Xn are the independent variables, in this case the GLS replacement level, exposure time,

28-day compressive strength and CO» concentration.

5.2 Model Variables
The independent variables, which are associated directly and indirectly with carbonation, have been

examined and analysed in this study as follows:

e Variables related to the concrete mix design and concrete properties: cement content, GLS
content, water/cement ratio and 28-day characteristic cube strength.

e Variables related to the curing: curing conditions and period.

e Variables related to the exposure conditions and type: relative humidity, temperature, carbon
dioxide concentration, indoor/outdoor and protection from the rain (i.e., sheltered or

unsheltered).

There are various statistical ways to nominate which independent variables are to be involved in
generating a model (Freund and Littell, 2000). The method employed in this study to select the
variables is the step-wise method (one of the most common methods, which includes or removes
one independent variable at each step), which allowed only the statistically significant variable to be
applied. Thus, by eliminating the statistically insignificant variables, a higher potential to obtain a

model with a credible degree of accuracy can be expected (Draper and Smith, 1981).

5.3 Tools for Examining a Fit
The step-wise method comprises different statistical tools, and these have been applied to assess the

goodness of fit of the model. The tools used in this case were as noted below (Dey et al., 2000):

¢ Coefficient of correlation (R): This ranges from —1 to 1. The closer to 1 this measure is, the

stronger is the relation between the variables studied.
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¢ Coefficient of determination (R-squared): This value is the square of R and it computes the
proportion of variation of the output (dependent values) explained by the independent variables
in the model. Thus, the higher the value of R-squared the better the model.

¢ R-squared adjusted: This is a revised form of R-squared, that has been modified for the number
of input variables in the model, which makes it sometimes preferred over the first.

+ Analysis of variance: This is a statistical technique used to test differences between two or more
means, where the inferences about means are made by analysing variance.

¢ The F-value (Fisher—Snedecor test): There are different uses for the F tests, and one of the
common practices is to check the theory that a suggested regression model fits the data well.

# P-values: These are probabilities, whose values are always between 0 and 1. When a P-value is
very small (usually <0.05), it means the result is significant and the null hypothesis can be
rejected, whilst if the P-value is large (typically >0.05), the result is nonsignificant and the null
hypothesis cannot be rejected.

¢ Equality line: This is determined and plotted by two parameters: slope equals 1 and intercept
equals zero. This line is used to check the range of validity of the proposed model, where the
closer the trend line of the tested model is to the equality line the better.

5.4 Data Used in the Modelling

The experimental measurements of carbonation depth obtained and used to produce a model to
estimate carbonation depth in PLC concrete were in total 2335. The studies used to gain the
experimental data to build the model, published over the period 1986-2014 (2093 results were
gained representing 90% of the total data), were Abualgasem et al., 2014; Ali and Dunster, 1998;
Alunno-Rosetti and Curcio, 1997; Assie et al., 2006; Assie et al., 2007; Balayssac et al., 1995;
Balcu et al., 2012; Barker and Matthews, 1994; Baron, 1986; Batic et al., 2013; Bertolini et al.,
2007; Bertolini et al., 2008; Bertolini et al., 2009; Bertrandy and Poitevin, 1991; Bolzoni et al.,
2006; Bolzoni et al., 2014; Cangiano and Princigallo, 2010; Catinaud et al., 2000; Chowaniec and
Karen, 1992; Collepardi et al., 2004; Corinaldesi and Moriconi, 2004; Courard et al., 2005; Courard
et al., 2014; Dhir et al., 2004; Dhir et al., 2007; Diamanti et al., 2013; Drouet et al., 2010; Figueiras
et al., 2009; Franzoni et al., 2013; Galan et al., 2010a; Galan et al., 2010b; Galan et al., 2012,
Guiglia and Taliano, 2013; Holt et al., 2009; Holt et al., 2010; Hossack et al., 2014; Hussain et al.,
2013; Ingram and Daugherty, 1992; Kaewmanee and Tangtermsirikul, 2014; Kargol et al., 2013;
Kjellsen et al., 2005; Krell, 1989; Kuosa et al., 2008; Kuosa et al., 2012; Kuosa et al., 2014;
Livesey, 1991; Lollini et al., 2014; Manns et al., 2001; Marques et al., 2013; Matthews, 1994;
McNally et al., 2012; Meddah et al., 2014; Meira et al., 2014; Moir and Kelham, 1993; Moir and
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Kelham, 1999; Miller et al., 2006; Muller et al., 2014; Mwaluwinga et al., 1997; Nielsen et al.,
2014; Nieuwoudt et al., 2012; Parrott, 1994; Parrott, 1996; Perlot et al., 2013; Pomeroy, 1993;
Proske et al., 2013; Proske et al., 2014; Rabehi et al., 2013; Ranc et al., 1991; Redaelli and
Bertolini, 2014; Redaelli and Bertolini, 2011a; Redaelli and Bertolini, 2011b; Révay and Gavel,
2003; Rostami et al., 2012; Roziere et al., 2011; Schmidt et al., 1993; Schmidt, 1992a; Schmidt,
1992b; Segura et al., 2013; Shao et al., 2013; Sistonen et al., 2008; Sprung and Siebel, 1991;
Tezuka et al., 1992; Thienel and Beuntner, 2012; Thomas et al., 2010d; Thomas et al., 2013;
Tschegg et al., 2011; Tsivilis et al., 2002a; Tsivilis et al., 2002b; VVandanjon et al., 2003, and YImen
etal., 2013).

The data used to verify the generated model were sourced from studies of the last three years, 2015—
2017 (242 results, which represent 10% of the sourced data), and included Ahmed and
Benharzallah, 2017; Bucher et al., 2015; Bucher et al., 2017; Carsana et al., 2016; El-Hassan and
Shao, 2015; Frazdo et al., 2015a; Frazdo et al., 2015b; Leemann et al., 2015; Lollini et al., 2016;
Marzouki and Lecomte, 2017; Neves et al., 2015; Owsiak and Grzmil, 2015; Palm et al., 2016;
Phung et al., 2015; Rio et al., 2015; Shi et al., 2015; Shi et al., 2016; Silva and Brito, 2015;
Sotiriadis et al., 2017; Wang et al., 2017; Zhang et al., 2016, and Zhang et al., 2017).

The relevant information on the various parameters involved and comprising mix designs with

different compressive strengths, curing and exposure conditions, is given below:
- Cement contents range between 215 and 540 kg/m?3

- GLS content ranges from 0 to 45%

- Water-to-cement ratios ranging from 0.30 to 0.79

- Characteristic cube strengths at 28 days ranging between 21 and 80 MPa

- Curing conditions:
Type of curing: air and moist (i.e., relative humidity >90%)
Curing periods between 3 and 365 days
- Exposure conditions:
Exposure periods from 7 days to 5 years
Relative humidity 38% to 90%
Temperature 20°C to 30°C

Carbon dioxide concentration 0.03% to 100%.
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Around 44% of the sourced carbonation measurements are for natural indoor conditions, 11% are
for natural outdoor sheltered and 7% are for natural outdoor unsheltered, whilst the rest, about 38%,

are from concretes exposed to accelerated carbonation conditions.

It is worth mentioning that the values for some of the above information were missing in some of
the studies used in this work. In such cases the studies were examined in detail to ascertain what the
missing information would most likely be and accordingly assumptions were made to proceed with

developing the model.

Owing to the small number of carbonation measurements available for both natural outdoor
exposures and also some of the important information regarding the exposure conditions missing,
such as the relative humidity and temperature, which were difficult to estimate, it was decided to

work on only the natural indoor and accelerated exposures.

In addition, to improve the reliability of the sourced carbonation measurements, the data used for

modelling were only for the moist curing and preconditioned specimens.

5.5 Development of Models

Although at first an attempt was made to develop a single model taking into account all the
independent variables, as listed before, this was found to be statistically unworkable as for some of
the variables their P-values were higher than 5%; these are curing duration, wi/c ratio, cement
content and exposure environment conditions (i.e., relative humidity, temperature and CO:

concentration).

Thus, it was required to sort the data in a different manner, as explained below:

= The w/c ratio, cement content and curing duration parameters were excluded, but they were
instead used in another equation for predicting the strength of PLC concrete and can be used in
the carbonation model as required.

= Because relative humidity is in general a variable factor, its effect on the carbonation process can
be difficult to gauge. Thus, the measurements used for modelling were confined to the range of
55% to 80% relative humidity, which is the most sensitive range affecting the carbonation of
concrete (Neville, 2011). It is important to mention here that results outside 55%-80% relative

humidity were small in number, less than 10% of the whole sourced data.
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= Owing to the vast majority of the temperature information being within a quite small range of
20°C-30°C, its effect was considered not to be an influential factor in the model and accordingly
the estimated carbonation depth of PLC concrete would be deemed for an exposure temperature
range of 20°C-30°C.

= The rest of the data were split into two groups based on the type of carbonation exposure (i.e.,
natural indoor carbonation and accelerated carbonation) to have an individual model for each.

= Based on the information available, CO, concentration of exposure was assumed to be within the
0.03%-0.35% range for natural indoor exposure (Ekolu, 2016).

Working with the above considerations, models for estimating the depth of carbonation were
developed as described below:

5.5.1 Model for Natural Indoor Exposure:

Table 3 presents a summary of the coefficients used in investigating the statistical validity of the
first model. The analysis of the outcomes shows that 75.1% of the variability in the depth of
carbonation is explained by the independent variables applied (i.e., GLS content, 28-day
compressive strength and exposure time). Consequently, it is concluded that the produced model is

statistically significant.

Table 3: Summary of the First Model®

Adjusted R Std. Error of the Estimate (S.D.

Model R R Square o
Square of y about the regression line)

1 0.866° 0.751 0.748 2.407

a. Predictors/independent variables: (constant), exposure time, GLS content and compressive strength

b. Dependent variable: carbonation depth

In addition, Table 4 shows the analysis of variance of the first model. The F-value of this model is
considerably higher than the critical value of F (which is 2.61). Therefore, the model is proved to
hold a sufficient explanatory capability. Moreover, the P-value obtained (i.e., zero) for the whole
model is less than 5% (the allowed), consequently showing that the GLS content, strength and
exposure time (independent variables involved) are statistically significant in explaining the
carbonation depth (dependent variable). Thus, it is essential to recognise the coefficients of the

linear regression.
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Table 4: Analysis of Variance Results of the First Model?

Mean o
Sum of Squared Degree of Significance
Model 1 o Squared F
Deviation Freedom (df) o (P-Value)
Deviation
Regression 8364.567 3 2788.189  483.221 0.000P
Residual 4679.285 810 5.778 - -

Total 13043.852 813 - - -

a. Predictors/independent variables: (constant), exposure time, GLS content and compressive strength

b. Dependent variable: carbonation depth

Table 5 shows the multiple linear regression coefficients of the first model. It is found that for each
of the variables GLS content, strength and exposure time (the included independent variables), the
P-value is lower than the allowed P-value (5%), which proves that they are all capable of explaining
the carbonation depth (dependent variable).

Table 5: Coefficients of the Multiple Linear Regression of the First Model?

Multiple Linear

Regression Coefficients Significance
Model 1
A S.D. related (P-Value)
to coefficients

(Constant) 6.552 0.591 0.000
GLS content 0.044 0.014 0.002
Compressive strength -0.120 0.014 0.000
Exposure time 2.641 0.104 0.000

a. Dependent variable: Carbonation depth

Based on the above, the first model for predicting the carbonation depth of PLC concrete for natural
indoor exposure of moist-cured, preconditioned specimens, with exposure temperature 20°C-30°C,
relative humidity for the exposure environment 55%-80% and CO> concentration between 0.03%
and 0.35% can be expressed as follows:

d = 6.55 + (0.44 X GLS) — (0.12 X f,,) + (2.641 x T) — Equation 2
where
d is the carbonation depth in millimetres;
GLS is the ground limestone content in percentage of the whole cement content;
feu is the characteristic cube strength at 28 days (MPa);
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T is the exposure time in years.

5.5.2 Model for Accelerated Carbonation:

In the model suggested for accelerated exposure it is found that the independent variables included
are GLS content, strength, CO> concentration and exposure time. Table 6 gives a summary of the
model, showing that 65.4% of the variability in the carbonation depth is explained by the four
independent variables involved. Thus, it establishes that there is a good correlation between the
variables of the model and it is statistically significant.

Table 6: Summary of the Second Model®

) Std. Error of the Estimate (S.D.
Model R R Square  Adjusted R Square o
of y about the regression line)

2 0.809° 0.654 0.650 4.785

a. Predictors: (Constant), Exposure time, CO; concentration, GLS content and compressive strength

b. Dependent Variable: Carbonation depth

In addition, Table 7 shows the analysis of variance of the second model, which shows that the value
of F of the model is higher than the critical value of F (which is 2.39). Consequently, the model
possesses a satisfactory explanatory capability. Additionally, the determined P-value (i.e., zero) of
the whole model is lower than 5% (allowed value), hence showing that GLS content, strength, CO>
concentration and exposure time (the independent variables included) are statistically significant in
explaining the carbonation depth (dependent variable). Therefore, it is necessary to identify the

coefficients of the linear regression.

Table 7: Analysis of Variance Results of the Second Model?

Model 2 Sum of Squared Degree of  Mean Squared - Significance
Deviation Freedom (df)  Deviation (P-Value)
Regression 8957.293 4 2239.323  98.091 0.000°
Residual 15982.885 700 22.834 -- --
Total 24940.179 704 -- -- -

a. Dependent variable: Carbonation depth

b. Predictors: (Constant), Exposure time, CO, concentration, GLS content and Compressive strength

Table 8 presents the coefficients of the multiple linear regression of the second model. It is found
that for each of the variables GLS content, strength, CO2 concentration and exposure time (the
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independent variables), the P-value determined is lower than 5% (the allowed P-value), which
proves that all of the independent variables have the ability to explain the carbonation depth

(dependent variable).

Table 8: Coefficients of the Multiple Linear Regression of the Second Model?

Multiple Linear

Model 2 Regression Coefficients Significance
A S.D. related (P-value)
to coefficients
(Constant) 7.014 2.303 0.003
GLS content 0.149 0.036 0.000
Compressive strength -0.129 0.037 0.001
CO2 content 0.100 0.024 0.000
Exposure time 20.036 2.291 0.000

a. Dependent variable: Carbonation depth

Based on the aforementioned, the second model for predicting the carbonation depth of PLC
concrete for accelerated exposure of moist-cured, preconditioned specimens, with exposure
temperature 20°C-30°C, relative humidity for exposure environment 55%-80% and CO:

concentration >1% can be expressed as follows:

d =7.01+ (0.149 x GLS) — (0.129 X f.,,) + (0.1 x CO,) + (20.04 x T) — Equation 3
where
d is the carbonation depth in millimetres;
GLS is the ground limestone content in percentage of the whole cement content;
feu is the characteristic cube strength at 28 days (MPa);
CO:z is the percentage carbon dioxide concentration;

T is the exposure time in years.

The other independent variables (i.e., w/c ratio, cement content and curing duration) were excluded
from the previous proposed models because they were not statistically significant, for the allowed
P-value (5%), to explain the (dependent variable) carbonation depth. Nevertheless, it was found that
the excluded variables are statistically significant in explaining the 28-day compressive strength of

PLC concrete. Therefore, a predictive relation can be described as follows to estimate the
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compressive strength as a function of these variables. It was found that 72.9% of the variability in

the 28-day compressive strength is explained by these variables.

5.5.3 Compressive Strength Relationship:
few = 104.148 — (0.288 X GLS) — (122.725 X %) + (0.021 x CC) + (0.024 x CP) — Equation 4

where

feu is the characteristic cube strength at 28 days (MPa);

GLS is the ground limestone content in percentage of the whole cement content;
w/c is the water-to-cement ratio;

CC is the cement content (kg/m?);

CP is the moist curing period (day).
Based on the proposed models, the following points should be noted:

a. For both models, it is found that the exposure time, GLS content and compressive strength are
explanatory variables, especially the last two, which express the effects of the pore structure of
concrete on the ingress of CO2, and hence the carbonation. Whilst, the concentration of CO> is
found to be statistically significant in the second model.

b. The two models proposed show that each of the variables GLS content, CO2 concentration and
exposure time is directly proportional to the depth of carbonation, whilst the compressive
strength has an inverse relationship with carbonation.

c. Regarding the compressive strength relationship, it is found that wi/c ratio and GLS content are
inversely associated with the compressive strength, i.e., the strength declines as these variables
increase, whereas an increase in curing period and cement content leads to a direct increase in
the compressive strength.

d. The models work on the basis that the association between independent and dependent variables
(carbonation depth) is linear, using linear equations in data estimation. Even though it is reported
that the relationship between carbonation and some independent variables such as the
compressive strength (Khan and Lynsdale, 2002) and the CO> concentration (Hyvert et al, 2010)
is nonlinear, it is believed that this is compensated for by the fact that the generated models
involve multiple variables, rather than the single influence of a certain variable being modelled.

e. The statistical relationships of all of the independent variables with the dependent variable

studied are in agreement with the theoretical assumptions that clarify the effect of each of them.
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5.6 Model Verification

It was found that each of the two models proposed are statistically significant. Figures 1 and 2 show
the relationships between the measured (real) values and the values predicted (calculated) by the
models. The fit lines of the two models generated are close to the line of equality. The first model
obtained leads to a determination coefficient R? of 0.81, which indicates a good correlation between
the values obtained and those predicted. On the other hand, the second model obtained leads to a
determination coefficient R? of 0.74. Each of the two models demonstrates a satisfactory level of

reliability and a reasonably good ability to describe the measured values.

Furthermore, Table 9 presents some statistical markers (Dey et al., 2000) that can relate the
measured values of the carbonation depth with the calculated values (predicted) obtained using the
two proposed models. For each of the two models the mean value of the ratio between the measured
and the predicted values was found to be close to 1, which signifies that the predicted values are
comparatively close in most the cases.

40
® Natural Indoor Carbonation Data
Line of Equality PR
35 || —-e-. Fit line 7

Predicted carbonation, mm

0 5 10 15 20 25 30 35 40

Measured carbonation, mm

Figure 1: Relationship between the carbonation depth measure and that predicted by the first
model (natural indoor carbonation)
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Figure 2: Relationship between the carbonation depth measure and that predicted by the second
model (accelerated carbonation)

Table 9: Statistical markers related to the calculation of the carbonation depth using the two
models suggested
First Model Second Model

S Measured  Predicted  Measured  Predicted
Statistical indicators

values values values values

(MV) (PV) (MV) (PV)
Mean 10.29 11.78 14.98 18.95
Standard deviation 8.82 7.21 11.92 9.89
Coefficient of variation 0.85 0.62 0.79 0.53
Mean MV/PV 0.87 0.79
Standard deviation MV/PV 0.75 0.72
Coefficient of variation MV/PV 0.86 0.91
Values where MV/PV > 1.3 16.2% 20.8%
Values where MV/PV < 0.7 22.4% 24.1%
Values where 0.7 < MV/PV < 1.3 61.4% 55.1%
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6. Conclusions

Based on the statistical modelling work in this study, the following conclusions can be made:

The sourced data were divided into two groups. The first consisted of information for natural indoor
exposure and it was established that the statistically significant variables were the GLS content, 28-
day compressive strength and exposure time, whilst the second group consisted of information for
accelerated carbonation. In this model, the significant variables were the GLS content, 28-day

compressive strength, CO, concentration of the exposure environment, and exposure time.

The predicted carbonation depths of PLC concrete, through the statistical modelling via the SPSS
software, suggest that GLS addition can potentially accelerate the rate of carbonation of PLC

concrete under different exposure conditions.

This work, based on a substantial amount of experimental results sourced from 121 publications,
and covering a variety of parameters, is the first attempt at developing statistical modelling for
estimating the carbonation of PLC concrete. Whilst workable, the two models developed offer

scope for further development and/or refinement as more experimental data becomes available.
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Abstract :

Crude oil is the most important and perhaps the main sole source of income for the Libyan state,
so researchers have to pay attention to the oil installations to preserve and protect them from damage
caused by corrosion. As reservoirs are the main part of any oil facility, and because of their importance, it
necessary to search for a method to prevent corrosion, in well casings. In order to avoid the damage and
losses that may occur as a result of the erosion of these well casings. Cathodic protection is an effective
corrosion protection technique that uses the electrochemical properties for equipment protection. The
protection is achieved via the cathode of the electrolytic cell where by the other end is the anode of the
cell. The purpose of this design study is to reduce erosion of well casings for Mabruk oil Field by using
Cathodic Protection (CP). The present study focused on critical and detailed approach in impressed
current and sacrificial anode design calculation methodologies for 800.2 m” surface area of well casing at
Mabruk field. The impressed current design calculation showed 10000.2mA of current demand and 12.74
mA/m * of current density required to adequately protect the well casing. Soil resistivity was measured at
many sites of the Mabruk field by using earthing meter. The value of grounding resistance is found to be
10.99 Q.m.

Through the design calculations the dimensions of sacrificial anodes were 4.7 kg weight, 6 cm diameter and
46 cm length. Every 5 anodes were connected together in a chain of 7.64 m length and placed in

groundbed at a depth from 50 m to 90 m.

Keywords: Cathodic Protection(CP), Anodes, (Cu/CuSO4) Reference electrode, Well casing, Impressed

current, Groundbed, Corrosion.

184


mailto:fathiashor@gmail.com

THE ACADEMIC OPEN JOURNAL OFAPPLIED AND HUMAN SCIENCES (2709-3344)  vol (1), issue (1) 2020

1. Introduction:
Mabruk oil Field is one of the oil fields in Libya which located about 170 kilometres to the south of Sirt

town (Middle Eastern Libya). It was discovered in 1959 by LIAMCO (Libyan American Company), but
was never developed due to the adverse characteristics of its carbonated reservoirs. The development of
the Mabruk oil field started in 1994 by the TOTAL Company (French) and has required the setup of
innovative technologies to bring about a successful economic production from a tight and complex oil
field (horizontal and multilateral drain drilling technology).

Corrosion has been defined as a chemical or electrochemical reaction between materials, usually a metal or
alloy, and its environment that produces a deterioration of the material and its properties. Corrosion
occurrence is premised on two mechanisms, namely electrolytic and galvanic corrosion. The electrolytic
corrosion is a direct result of current from external source that enters and leaves a metallic steel through
electrolytic medium. While the galvanic corrosion occurs by self-generation of current because of coupling
two dissimilar metals with different energy levels or potentials. Corrosion is also blamed for many of the
disasters that cause loss of life and devastating pollution to the environment.

In which a current leaves a structure at the anode site, passes through an electrolyte, and re-enters the
structure at the cathode site. For example, one small section of a pipeline may be anodic (positively
charged) because it is in a soil with low resistivity compared to the rest of the line. Current would leave the
pipeline at that anode site, pass through the soil, and re-enter the pipeline at a cathode (negatively charged)
site. Current flows because of a potential difference between the anode and cathode. When the anode
potential is more negative than the cathode potential, and this difference is the driving force for the
corrosion current. The total system - anode, cathode, electrolyte, and metallic connection between anode
and cathode is termed a corrosion cell.[1]

Cathodic protection (CP) is a technique to control the corrosion of a metal surface. The simplest method
to apply Cathodic protection (CP) is by connecting the metal to be protected with another more easily
corroded metal to act as the anode of the electrochemical cell or by minimizing the difference in potential
between anode and cathode, this is achieved by applying a current to the structure to be protected from
some outside source. When enough current is applied, the whole structure will be at one potential, thus
anode and cathode sites will not exist. Cathodic protection (CP) is commonly used on many types of
structures, such as oil well casings, pipelines, underground storage tanks and ship hulls.

Cathodic protection(CP) is often employed to mitigate external corrosion of oil production well casings. A
rectifier is used to drain direct current from the well casing and discharge it back into the soil from an

auxiliary buried structure called the anode or ground bed. The magnitude of the current density along the
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well casing and the potential difference between the casing metal and the adjacent soil determine the degree
of corrosion protection.

Cathodic protection (CP) is unique amongst all methods of corrosion control in its ability to stop corrosion
it is an important and versatile technique. Cathodic protection (CP) is the utilization of the electrical
properties of corrosion of metallic substances to provide a system for the protection of well casing, steel
piping or any other buried metallic structure to extend their useful life.[2]

Cathodic protection (CP) has been employed in the oil and gas production since the late forties. The use of
cathodic protection (CP) on oil well casings is preceded by its application to pipelines, due to their success
and because it is the only technique that can be used to corrosion control after the well is in place,
cathodic protection (CP) now is very important in the oil field. Cathodic protection (CP) can in principle,
be applied to any metallic structure in contact with a bulk electrolyte. In practice its main use is to protect
steel structures buried in soil or immersed in water. It cannot be used to prevent atmospheric corrosion.
The ideal design for a cathodic protection system is the one which will provide the desired degree of
protection at the minimum total annual cost over the projected life of the protected structure. The
prevention of corrosion by cathodic protection (CP) is not new, the technology has existed since 1824, Sir
Humphrey Davy used cathodic protection to prevent corrosion of British naval ships. use zinc and iron

anodes to prevent the corrosion of copper sheathing on the wooden hulls of British naval vessels.[3]

2. Protection Criteria:
The protection ctiteria is basically defined as-850 mV instant "OFEF" potential for aerobic soil and -950 mV

for anaerobic soil conditions when measured against (Cu/CuSO4) reference electrode, according to ISO
12954, for the well casings and pipelines outside as well as for the tank bottoms. In areas where this is not
reached, it must be ascertained whether the protection criteria can be adjusted to the values given in ISO
12954 or ISO 13623 with respect to the actual soil resistivity.

For the piping installed close to reinforced concrete foundations or bare earthing conductors, the -100 mV
depolatization potential from the instant "OFF" potential, in accordance with NACE SP 0169, could be
considered as sufficient protection criteria because the buried pipeline sections are not electrically isolated

from the earthing system by the installation of insulating flanges.[4]

3. Cathodic Protection Methodology:

Corrosion of most common engineering materials in aqueous solutions and underground by an
electrochemical process, and anodic and cathodic electrochemical reactions must occur simultaneously. No
nett overall charge builds up on the metal as a result of corrosion since the rate of the anodic and cathodic

reactions are equal.
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Anodic reactions involve oxidation of metal to its ions, e.g. for steel the following reaction occurs: (as
shown in Fig 1)
Fe————> Fe*" +2€ .. 1)
The cathodic process involves reduction and several reactions are possible. In where hydrogen ions (H+)
are plentiful, the following reaction occurs. acidic water,
2H* + 2e ————> Hy e 2
In alkaline solutions, where hydrogen ions are rare, the reduction of water will occur to yield alkali and
hydrogen.
2H,0 + 2¢ —————> H, + 20H ................ 3)
However, unless the water is reaerated reduction of oxygen is the most likely process, again producing
alkali at the surface of the metal.
0, + 2H,0 + 4e —————> 4HO™ ............... “)
Reactions (1) and (2) are shown schematically in Fig 1 where anodic and cathodic sites are nearby on the
surface of a piece of metal. We can change the rate of these two reactions by cathodic protection (as shown
in Fig 2).
Withdrawing electrons or supplying additional electrons to the piece of metal. It is an established principle
that if a change occurs in one of the factors under which a system is in equilibrium, the system will tend to
adjust itself so as to annul, as far as possible, the effect of that change. Thus, if we withdraw electrons from
the piece of metal the rate of reaction (1) will increase to attempt to offset our action and the dissolution of
iron will increase, whereas reaction (2) will decrease. Conversely, if we supply additional electrons from an
external source to the piece of metal, reaction (1) will decrease to give reduced corrosion and reaction (2)
will increase. The latter case will apply to cathodic protection (as shown in Fig 2). Thus, to prevent
corrosion we have to continue to supply electrons to the steel from an external source to satisfy the
requirements of the cathodic reaction. Note that the anodic and cathodic processes are inseparable.

Reducing the rate of the anodic process will allow the rate of the cathodic process to increase.[3]
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4. Types of cathodic protection systems:

There are two main types of cathodic protection systems: galvanic and impressed current. Figure(3)
shows these two types. Both types have anodes (from which current flows into the electrolyte), a
continuous electrolyte from the anode to the protected structure, and an external metallic connection

(wire). These items are essential for all cathodic protection systems.

4.1. Galvanic system:

A galvanic cathodic protection system makes the use of the corrosive potentials for different metals.
Without cathodic protection, one area of the structure exists at a more negative potential than another, and
corrosion results. If, however, a much less inert object (that is, with much more negative potential, such as
a magnesium anode) is placed adjacent to the structure to be protected, and a metallic connection
(insulated wire) is installed between the object and the structure, the object will become the anode and the
entire structure will become the cathode. That is, the new object corrodes sacrificially to protect the
structure as shown in Figure 3(a). Thus, the galvanic cathode protection system is called a sacrificial anode
cathodic protection system because the anode corrodes sacrificially to protect the structure. Galvanic
anodes are usually made of either magnesium or zinc because of these metals” higher potential compared to

steel structures.|0]

4.2. Impressed current system:

Impressed current cathodic protection systems use the same elements as the galvanic protection system,
only the structure is protected by applying a current to it from an anode. The anode and the structure are
connected by an insulated wire, and the current flows from the anode through the electrolyte onto the
structure, just as in the galvanic system. The main difference between galvanic and impressed current
systems is that the galvanic system relies on the difference in potential between the anode and the
structure, whereas the impressed current system uses an external power source to drive the current, as

shown in Figure 3(b). The external power source is usually a rectifier that changes input AC power to the
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proper DC power level. The rectifier can be adjusted so that proper output can be maintained during the
system’s life. Impressed current cathodic protection system anodes typically are high-silicone cast iron or

graphite.[7]
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Figure (3): (a) Galvanic & (b) impressed current systems for cathodic protection.

5. Site Survey:
The purpose of this survey was to determine the amount of current required to attain cathodic protection
on well casings, current density and the soil resistivity measurements which are required at the new

proposed deep anode groundbed locations.

5.1. Current Required:

Essentially, the critical element in designing galvanic and impressed current cathodic protection systems is
the current required for complete cathodic protection and this achieved when the structure's "off"
potential is -850 mV with respect to (Cu/CuSO4) reference electrode. And to determine the amount of
current required to attain cathodic protection on well casings, use the method E-log I test curve.[8]

This method consists of applying increments of protection current and measuring the polarization
potential (off-potential) for each increment of current. To determine the Tafel potential, the well casing is
polarized at fixed intervals of about 10 minutes with increasing levels of current, in which the results of a
current drainage test are tabled and plotted on a semi logarithmic scale as show Figure (4), which shows of
the Tafel potential. The current corresponding to the Tafel potential is considered to be the protection

current required.
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Figure (4): Current required (E-log I test curve) for well casing.

As a result of this test, the protection current required to cathodically protect the outer surfaces of the

entire well casings at Mabruk Oil Field is as 10.2 A.

5.2. Current Density:

Current density refers to the cathodic protection current per unit of bare metal surface area of the pipeline

and well casing. Giving a measure of the anticipated cathodic current density demands to achieve cathodic

protection of bare metal surfaces. They are used to calculate the current demands that determine the

number and sizing of an anode.

An appropriate final design current density and hence cathodic protection polarizing capacity will further

ensure that the protection of the structure's

throughout the design life.
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Figure (5): Typical Well Casing Completion Diagram.

The protective current density can be calculated as following:

Current Required

Current density = S face drea e 5)

Current Required = 10.2 A from E — LOG I test curve.
Surface Area = 8,618.44 ft* = 800.68 m” for well casing.

10.2
800.68

Currentdensity = = 0.012739 A/m* = 12.74 mA/m’

5.3. Soil Resistivity:
5.3.1. Definition:

Soil resistivity testing is the single most critical factor in cathodic protection systems design. The measure
of the resistance offered by the soil in the flow of electricity, is called the soil resistivity. The resistivity of
the soil depends on the various factors as soil composition, moisture, temperature, etc. Generally, the soil
is not homogenous, and their resistivity varies with the depth. The soil which has a low resistivity is good
for designing the cathodic protection system.

The resistivity of the soil varies with the depth. The lower layers of the soil have greater moisture content
and lower resistivity. If the lower layer contains hard and rocky layers, then their resistivity may increase

with the depth.[9]

5.3.2. Method of Measurement:
The specific resistance of soil will be measured by using 4-terminal earth resistance meter in accordance
toWennet's4-electrode method.
Four earth pins of greatest possible length are driven into the ground in a straight line separated from one

another by distance A & B and are connected to the test instrument as shown in Figure 6.
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The earth pins are usually 30 to 50 cm long. Longer earth pins can be used in poorly conducting soils
(sandy soil etc.). The depth to which the earth pins are driven into the ground may not exceed 1/20 of
distance A.

Soil is measured to a depth, which is approximately equivalent to distance between the earth pins. It is thus
possible to draw conclusions concerning various layers within the ground by varying the distance between
the earth pins. Soil resistivity is subject to great fluctuation, which may result from various conditions such

as porosity, moistness, concentration of salts dissolved in ground water and climatic fluctuations. 9]
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Figure (6): Specific Soil Resistivity Measurement.

5.3.3. Soil Resistivity Measurements:

The specific resistivity of soil down to a depth of practical interest in several places of the Mabruk field was
measured by using an Earthing Resistance Meter providing an AC test current using the 4 pin electrode
method with 4 test leads (WENNER METHOD).

Based on the WENNER METHOD:  Soil Resistivity (p) = 2ZmTAR (Q.m)

Where: A = the distance between the earth pins which is approximately equivalent to a depth of

soil measured (m).
R = %: Earthing Resistance Meter reading (€2)

n = Constant = 3.14159

Table (1): Results of soil resistance in different location.

A) Earthing Resistance Soil Resistivity
Location Depth Meter reading p=2n.AR
(m) @ @m)
Close to Satellite 10 50 0.0400 12.57
Close to Well Casing A98 50 0.0465 14.61
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Between Well Casings A04 and A117 50 0.0399 12.53
Close to Satellite 07 50 0.0320 10.05
Close to Node 01 50 0.0307 9.64
Close to Satellite 08 50 0.0301 9.46
Close to Satellite 09 50 0.0302 9.49
Close to Well Casing A55 50 0.0304 9.55
Average Soil Resistivity 10.99
6. Design:

6.1. Design Criteria:

For the system design the following have been considered:
- All cathodic protection systems shall be of the impressed current type.
- The maximum output voltage of Transformer Rectifier units shall be 50 volt DC.

- The design life of the anodes shall be 30 years minimum.

6.2. Design Conditions:

All works and materials will be suitable for satisfactory operation under climatic and environmental

conditions at site.

Design base:

- max. ambient temperature: +50°C

- min. ambient temperature: -15°C

- max. relative humidity: 90%

- max. wind velocity: 140 km/h, average 15km/h
- AC Power available at site 415V / 3 phase / 50 Hz

It is considered that cathodic protection equipment shall be installed without special safety measures
outside the hazardous areas. Equipment, which cannot be installed outside the hazardous areas shall be

provided with safety measures in accordance with the applicable standards.

6.3. Formulae used in the calculation Design:
The following Formulae were taken from.[7,10,11]
1- Resistance of cable (Q):
R, = =

B Kc* S¢

Where: L. = Length of cathode cable (m).
S¢ = Size of anode cable (mm?).
K. = Constant = 56.
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2- Total mass of anodes (kg):
my = ng* my,
Where: n, = Number of anodes.
mg = Mass of one anode (kg).

3- Total effective mass of anode (Kg):
Mie = Ng * Mge

Where: mg, =Effective mass of one anode (kg).
Nng = Number of anodes.
4- Lifetime of anode groundbed (years):
me* uf
Itx Cq

Lf=

Where: m; = Total mass of anodes (kg).
Ur = Anode utilization factor.
I = Total current fixed (A).

. kg
C, = Anode consumption rat .
a P ¢ (A*yr)

5- Total earthing resistance (€2):
R; = Ry + R,
Wherte: Ry = Total earthing resistance of groundbed (Q).
R, = Resistance of cable (€2).

6- Voltage (V):
V=1=*R;

Where: [, = Total current fixed (A).
R; = Total earthing resistance (€2).

7- Output power (w):
P="V.* I

Where: V; = Total voltage (v).
I = Total current fixed (A).

8- Resistance of groundbed (Q):

Where: 7, = Anode radius (m).
p = Soil resistivity (Q.m).
L4 = Length of anode (m).
D, = Diameter of anode (m).
t = Total depth of borehole (m).

9- Total surface of anode(m?):
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Sqg=m*nyg*Dy*L,

Where: n, = Number of anodes.
D, = Diameter of anode (m).
Lq = Length of anode (m).

10- Resistance of anode (Q2):
Ro= -2 |(23 log%) - 1|

2mLg

Where: p = Soil resistivity (Q.m).
Lg = Length of anode (m).
Ty = Anode radius (m).
11- Total cable resistance (€2):

Ric = Rgc * Rec
Where: R, = Resistance of anode cable (Q).
R, = Resistance of cathode cable (Q).
12- Weight of one anode (kg):
Wa

Ca*Lp*Iy
Na*Uf

. k
Where: €, = Anode consumption rate (A*yr ).

Ly = Lifetime of anode groundbed (years).
I, = Current required (A).

N, = Anode efficiency.

Ur = Anode utilization factor.

13- Total earthing resistance of anode groundbed (€2):

_ ra . anLa* Na J4t+ 3L, * n,
2*px*Ly* ng D, 4t+ L, * n,
Where: 1, = Anode radius (m).
p = Soil resistivity (Q.m).
Lg = Length of anode (m).
D, = Diameter of anode (m).
t = Total depth of borehole (m).

ng= Number of anodes.

Rp

6.4. Design Groundbed:

vol (1), issue (1) 2020

Due to high soil resistance in the upper strata of the ground and the absence of ground water at a depth up

to 300 m, all groundbeds shall be deep well anode groundbeds of closed hole type.

Through design calculation considers the identical groundbed configuration to be constructed for all CP

stations. The depth of each groundbed shall be 93 meters (as shown in Figure 7), and Since all deep well

anode groundbeds will be constructed close to other structures, it will be necessaty to coat the upper 42 m
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of the steel casing with PE tape in order to reduce the effect of anodic tension hill, as well as to reduce
interference. The bottom 50 m of the steel casing shall be provided with 3 longitudinal perforation slots of
100mm x 7 mm every 1 m length, in order to enable coke breeze backfilling material to fill the annular

space between the casing and the borehole.
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Figure (7): Typical Groundbed Completion Diagram.

6.5. Design Anodes:

Through the design calculations of the cathodic protection system, where the sacrificial anodes of
magnetite type are installed where the weight of each anode is 4.7 kg, diameter 6 cm and length 46 cm and
it consists of 5 anodes connected together in a chain of length 7.64 meters and placed in the groundbed at

a depth of 50 meters to 90 meters.

7. Conclusion:

This paper has reviewed best practices of corrosion control strategies used nowadays to monitor and
control corrosions. Corrosion is a destructive attack on metallic materials. Reports from oil majors and
field experiences showed that several well casings and networks of pipelines in the world oil and gas
industry have failed catastrophically in the last two decades. The reason is that a significant number of well
casings operate in corrosive environment. However, corrosion attack on well casings can be controlled
with proper design of well casings and material selection, to serve as primary protection and installation of

secondary protection system like cathodic protection.
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Through the results of the method of designing sacrificial anodes in the method of cathodic protection, it
is clear that this method is compatible with the requirements to protect the well casings from corrosion.
Cathodic protection of the impressed current showed current demand of 10.2 A, required to attain 30 years

design life
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ABSTRACT

Theoretical debate on the effect of corruption on the economy remains undecided. The theoretical
literature regarding the economic effect of corruption argue that corruption is an obstacle to the
economy, while others consider that corruption can (in some circumstances) enhance the economy.
Corruption has been acknowledged as an extra cost for doing businesses which, in turn, has a negative
impact on economy as a whole. Many theories study the economic impacts of corruption. These theories
stand for two major impacts of corruption on the economy. The first point of view sees that corruption
can be good and enhancing the economy, while the second point of view sees that corruption is bad and
hurting the economy. This paper is a review at these positions by studying the theoretical literature on
the effects of corruption on an economy. It is concluded that corruption has parallel the effect on
economy positively and negatively, however, recent studies show that negative impact of corruption is
the norm but the positive impact is the exception.

Keywords: Corruption, Bureaucrats, Bribery, Economic Growth, Equilibrium, Demand and

Supply, Rent Seeking, Monopoly

INTRODUCTION
Until the 1980s, the study of corruption was limited to the fields of sociology, history, political

science, and law. However, most studies in this genre focused on the causes and effects of corruption.
This trend began to change in the 1990s when corruption was examined through the lens of economics.
Unlike their predecessors, economists have mostly focused on estimating the cost of corruption. One of
the catalysts for this shift in focus can be attributed to the transformation of the Eastern European and
Latin America countries to the market economies and as processes of privatization took place in these
countries during that period. Such transformation led to a new opportunities for corruption and attracted
the economists’ attention (Abed and Gupta, 2002). Consequently, this added greater awareness by
different international organisations on the costs of corruption, resulting in numerous treaties and
conventions aimed at eradicating corruption. This interest in the political and international was reflected
in the economic academia. Hence, theoretical developments seck to understand the causes of corruption,
why it tends to have a high degree of persistence, or what are the social, political or macroeconomic
corruption in the last decade? which has featured a lot of empirical studies focusing on the relationship

between corruption and economic variables.

LITERATURE REVIEW

The problem of corruption is often associated with the quality of institutions and with the
functioning of the public sector (Vaal and Ebben, 2011). Kaufmann (2004) pointed out that the problem
of corruption is a challenge not only for the less developed countries but also for many developed ones
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too. In fact, there is tremendous variation in the level of corruption that presents the countries in the
group of advanced economies.

The opportunities for corruption surface when officials have the authority to exercise their
discretionary power and it is not possible to control their actions in a perfect manner (Rose-Ackerman,
2003). Aidt (2003) suggested that corruption can arise from regulations and policies administered by
bureaucrats holding discretionary power over the distribution of economic rents. However, this power
alone is necessary, but insufficient, for corruption to be an acceptable practice in the economy. Instead,
in order for corruption to be a wide spread problem in the economy, it must be the case that the possibility
of identifying and punishing the corrupted bureaucrats is significantly diminished by the weak legal
system.

There are various approaches to modelling corruption, ranging from suboptimal exogenous
institutions to strategic complementarity and asymmetric information. According to Aidt (2003), the

economics of corruption can be divided into four approaches:

1.Efficient Corruption

This first approach to modelling corruption allows the private-sector agents to stay away from the
government procedures that are erroneous and also to improve the disappointments of the current
government. Corruption seems to aid in trade amongst the agents that would not have been possible
otherwise. Such corruption also increases the efficiency of allocation of resources. According to Leff
(1964) and Huntington (1968), among others, this is why corruption could actually enhance efficiency.

Aidt (2003, p.634) has argued that corruption improves allocative efficiency in two ways: “(1)
corruption speeds up bureaucratic procedures ('greases the wheels') and (2) corruption introduces
competition for (scarce) government resources with the result that services are provided more efficiently
than they otherwise would have been.”

In the queue model, corruption acts as a means of averting the costs of mistakes by the regulatory
authorities. According to Lui (1985), this model stems from the idea of ‘grease the wheels’. Specifically,
it states that due to poor designing of the rules and the stifling of the private organizations, corruption
plays a positive role by “greasing” the economic functions.

Corruption reduces the average cost of the waiting time spent in queues because the bureaucrats
are willing to expedite applications for people with the ability to bribe. Consequently, the efficient firms
have the incentive to engage in corruption that enables them to avoid the quasi-costs imposed by the
government. These firms wanted to avoid the queue and so paid bribes in situations when the
government asked for an equal price for non-discriminatory public goods.

According to Lui (1985), different people impose different monetary values for time because the
opportunity costs of time are not universal to everyone. Those who assign a greater value to time quicken
the bureaucratic procedures as they are willing to pay more bribes. In such cases, corruption enables an
efficient distribution of resources in the market, and thus, is perceived to have a positive effect.

Corruption allows private firms to circumvent government regulations that aids to efficiency in the
process. As Méon and Weill (2010) put it, this is consistent with the greasing hypothesis in that corruption
enables trade that would not have been possible to take place,

Those individuals with a higher monetary value for time due to their income levels and opportunity

costs of time are willing to offer bribes to the government officials so that they can speed up the
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processing of their tasks. This idea of efficient corruption is also formalised in Beck and Maher’s auction
model in which efficiency improves as a result of bribes being paid to speed up the processing of licenses
and permits ( Beck and Maher’s,1986 ).

Bribery is an inexpensive means of dividing wealth between the bureaucrats and private agents and
so acts as an incentive for both groups to maximise their wealth. When politicians do not receive bribes,
they would look for other means to gain wealth, which would make the distribution of resources less
effective. When bribes act as supplementary payments, corruption can actually improve the results of
bargaining between the representatives of public and private sector, as suggested in the Coase Theorem.
Corruption, therefore, allows private agent to get past the inefficiencies of the system and improves
efficiency. Shleifer and Vishny (1994) explained how bribery helps to achieve a locative efficiency.

Low-level corruption results when there are unstable political systems that lead to fragile
institutional environment. According to Bardhan (1997), the efficiency-enhancing measures of corruption
are reduced due to the unreliability of corrupt agreements which provides an incentive to allocate
resources in general capital that is less productive but can be relocated easily. In such cases, corruption
ends up worsening the quality of investment, rather than decreasing the level of investment. There are
shortcomings to the idea that corruption improves the efficiency of the economic system. The
assumption that it is the failure of the government that makes corruption an efficiency enhancing
mechanism is not correlated to corruption and is hence exogenous. This assumption does not give

enough consideration to the fact that the policymakers have the ability to reform government policies.

2.Corruption with a Benevolent Principal

This second way of modelling corruption regards corruption as a problem between a principal and
an agent. According to this approach, the principal is a benevolent government and the agent is a self-
seeking bureaucrat who has been assigned the task of collecting taxes. It is the layout of the institutions
that decides the level of corruption taking place.

The bureaucrats receive an income that is higher than his official income when firms pay less tax
due to the misreporting of the revenue generated by the taxpaying firms. The bureaucrats do this after
receiving the bribe from the firm, so that the firms have to pay a smaller tax, which makes the government
lose tax income. The institutional factors pay the wages to Bureaucrats and also consider the penalties
they will have to face when they get caught due to the corrupt practices, to limit corruption in this form
(Skladzien, 2008).

A corrupted official could be considered as a bribe-maximising monopolist when he or she has
the authority to control the number of goods sold that have been produced by the government, as has
been discussed by Shleifer and Vishny (1993). In rare cases, the corrupted official returns the official
price of the good that has been decided by the government. This price then becomes a portion of the
marginal cost of the corrupt official. When the price increases, corruption and the spread of corrupt
practices would eventually fall down.

Sheifer and Vishny (1998) argued that corruption is not only the bureaucracy that is corrupted, but
the government that has been believed to be benevolent, is also susceptible to corrupt temptations.
According to Ellis and Dincer (2005), this kind of corruption also had a huge impact on the downfall of

many African countries and their endemic corrupt practices. This approach is different from the previous
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pessimistic view of the nature of the government. These ideas on corruption imply that both the
government and the regulations can be quite inefficient when observed from a social point of view.
These models consider a non-benevolent government that the policies are designed to maximise
economic rent, and so are inefficient. For example, consider an industry that does not need any licensing
mechanism for efficiency reasons. The non-benevolent government interferes in the private economy
when it does not have to do so. Government regulations are designed to extract the maximum rents,

rather than to correct the market failures.

3.Corruption with a Non-Benevolent Principal
Rose-Ackerman (1978) has brought forward many models that state that corruption is only in a

world that has imperfect information. In such cases, the voters do not elect the corrupt officials and
hence punish them. However, when there is incomplete information, the possibility of corruption rises
as the officials balance their decreased probability of being re-elected, with the income gained through
corruption. Non-benevolent governments at times introduce a licensing system to create rent

opportunities. For the licenses to have value, the entry must be restricted to a low level.

4.Self-Reinforcing Corruption
The fourth way of modelling corruption is that states that it is the strategic complementarity that

drives corruption. The corrupt behaviour of an agent has an impact on the perceived costs and benefits
to other agents from corruption, and this is dependent on strategic complementarities that rely on a
particular channel.

Sah (1988) postulated that corrupt officials have a tendency to deal with other corrupt agents in a
bureaucratic set up. It becomes increasing difficult to audit corrupt officials in societies where corruption
is widespread.

In situations where dynamic strategic complementarities are present, it is the previous levels of
corruption that affect the amount of corruption existing in the society today. Such complementarities can
lead to multiple equilibriums, and highly stable as well as unstable corruption equilibrium, the level of
corruption being in between these two extremes. According to Murphy et al. (1991) and Acemoglu
(1995), agents have an option of indulging in rent-seeking behaviour or entrepreneurial activities. These
agents prefer to seek rent, which increases the payoff rent seekers, and hence corruption.

Several approaches to the modelling of corruption can be incorporated into one model. For
example, Barreto (2000) suggested that corruption results from issues between a principal and an agent
that is between a benevolent government and a self-seeking bureaucracy. However, an optimum level of
corruption results in positive effects as it reduces the level of red tape faced by the private enterprises.

Therefore, the approaches to corruption modelling are not mutually exclusive.

THE MODEL

The foundations of neoclassical economics state that prices are set through the market mechanism.
The price in which both the sellers and the buyers is willing to accept is the market equilibrium. Figure
(1) presents the supply and demand curves.

The equilibrium is at quantity, QER and price, PEQ If the goods are over-saturated, and the seller
would be willing to reduce the price at which it sells, in order to meet demand. If the demand is, on the
contrary greater than supply, the buyer was willing to pay the extra amount to get a specific product in
question. Thus, the price is based on shortages of goods. In perfect competition, the market regulates
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this shortfall. If a particular product is unsaturated, additional suppliers will enter the market; therefore,
the deficit will be reduced. If, on the other hand, the supply exceeds the demand, some suppliers will be
forced to close. This, in turn, will reduce excess supply. Through these dynamic mechanisms, the

economy will converge to its equilibrium.

Figure (1): Supply, Demand, and Scarcity Rent
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In Figure (1), If the volume of supply is fixed at point lower than the equilibrium QER" Such as
the point QR, Permanent deficits arise. As shown in Figure (1), the seller can put a price PR, Which is
higher than the price at which it is willing to trade, This difference is the scarcity rent (Tietenberg and
Lewis, 2009). The area A, less the triangle B is the additional profit that the seller obtains due to this
scarcity rent. The rent of scarcity is a specific type of economic rent or rent seeking as explained above.
This rent appears to be additional revenue for any additional work. For this reason, companies,
individuals or officials, may attempt to continue these rents. This is referred to as rent secking.

In addition to the above, the neoclassical economic theory is based on the concept of diminishing
marginal returns (Rynn, 2001). Theorising, in order to simplify the explanation, that only two different
inputs in a production exists, namely labour and capital, the concept holds, that the marginal returns to
additional investments in only one input in the economy, are diminishing. In this concept, there is
equilibrium, and also the point where the marginal costs and marginal benefits of one additional unit of
input are equal.

Demand and supply functions have been made under the assumption of perfect competition in
the Neoclassical Economic Theory. Under this assumption, prices at which the supplier sells set at the
point where the marginal cost is equal to the average income. If this assumption is violated, another less
efficient situation for society may arise. As mentioned above, one of the consequences of corruption is
the distortion of the competition. This distortion and its impact on society are presented in Figure (2,a).
With regard to the effects of scarcity rent, Figure (2,a) shows a similar condition as that shown in Figure
(1). The quantity is at a lower point than the equilibrium dictates. This can be due to rent seeking, hence
corruption. An instance of how this situation can occur due to corruption is presented below.

Assuming the official procedure, it is costly and time consuming for an importer to acquire a license

in order to stay in business. Nevertheless, if the importer pays a bribe, the procedure will be faster and
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relatively cheaper. Ultimately, those who acquire permission throughout a formal procedure will dismiss
of business because those who pay the bribes will exceed them. Supposing that one is superior to other
importer, bribing officials, the monopoly situation may arise. As the only provider in the market, he can
limit the quantity at point (QR). As scarcity rent, the price is set at an abnormal level (PR). As a result,
the supplier will gain economic rent. In this case, the quantity provided is installed at the point where the
marginal cost equals the marginal revenue. At (PR) the profit is maximized by the monopolist [But there
are no marginal cost and marginal revenue curves on the diagram]|. This inefficiency leads to a distortion
in the market. Shaded area in (B) shows the deadweight loss, which is the price that society pays for this
distortion. Supposing that this is the microeconomic mechanism can be expanded up to a
macroeconomic point of view, one might speculate whether this inefficiency can be a determinant of the

level of wealth in the country.

Figure (2): Rent Seeking and Monopoly
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DISCUSSION

Given the aforementioned arguments, it can be said that corruption, from the economics point of
view, is an additional cost of production, encouraging rent seeking, and reducing the effectiveness of
regulations. Corruption also deteriorates the ability of the government to protect property rights and
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implement contracts as well as reducing the income earning potential for poor, who are incapable to
bribe corrupt officials (Tanzi, 1998).

Buehn and Schneider (2012) claimed that bribery has similar impacts as an extra tax. In light of this
view, bribery may actually cause a decrease in the future demand of goods and services, resulting in the
lost future sales. The official may thus be ruining an otherwise secured future income because of his/her
actions, ceteris paribus.

According to Rose-Ackerman (1997), bribes are illegal collection of fees and tax charges paid to
public agents. Consequently, they raise the production costs of goods and services and result in an
inefficient allocation of resources.

According to Buehn and Schneider (2012), corruption acts like an additional tax in the economy
that drives individuals underground to the shadow economy. The government will lose the revenue from
the tax collection they forego (Bardhan, 1997). Moreover, the official economy becomes smaller while
the unofficial economy, where the unofficial redistribution of wealth takes place, rises (Buehn and
Schneider, 2012). In addition to this, Shleifer and Vishny (1993) agreed that corruption not only acts as
a tax, but it is worse and more distortionary than taxation.

An investment is another way in which corruption distorts an economy. Some investment projects
may be favoured based on the ease of hiding the gains through bribes in these rather than others (Shleifer
and Vishny, 1993). The distortionary effects of corruption thus contain a favouring of projects based on
the potential for private gains rather than societal gains. The argument presented in the literature is that
corruption distorts investments and channels them through to the excessively large projects where higher
potential for extracting bribes exists and where these can be hidden in an extensive cost structure (Shleifer
and Vishny, 1993). It is argued in the literature, that corruption distorts competition (Buehn and
Schneider, 2012), which is harmful to the economy’s equilibrium level, as it will fluctuate from its actual
equilibrium based on how much corruption changes the supply and demand of goods and services.

As Shleifer and Vishny (1993) indicated that officials may ban the importation of some goods to
persuade substitution into others if the extraction of bribes is more easily hidden. Furthermore, Mauro
(1997) emphasized that the importation of specific foreign goods can be subjected to tariffs to protect a
home industry. By bribing the government officials who are responsible for assessing such tariffs, the
home industry can secure a monopoly status and hence extracts monopoly rent. This can obviously have
significant impacts on the economy since banning the importation restricts the supply of the good and

hinder competition.

CONCLUSION

The theoretical literature regarding the impact of corruption on economy is reviewed in this paper.
Corruption seems that it can influence the economy. Many models have been applied to study the
economic impact of corruption. The most popular models are stand for whether corruption has a positive
or negative impact on the economy. It is concluded that corruption is seen as an extra tax for doing
business regardless of other models that argue that corruption is beneficial to the economy. The above
literature review has presented theory studies on a particular aspect of corruption on the economy. It can
be concluded from the theoretical studies outlined above that corruption in general is detrimental to an

economy as a whole.
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Les erreurs de 1I' Ecrit en classe du FLE
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Abstract

Dans cette étude, on a tenté de clarifier le role de I'écrit dans le cadre de I'enseignement /
apprentissage de langue. Et quels sont les objectifs de l'écrit en classe du FLE. Le réle de
I'enseignant est de guider et accompagner 'apprenant a accepter ses erreurs comme passage
inévitable pour accéder aux savoirs, et d’étre le créateur de son propre savoir par le biais de
'autocorrection.
11 est important de signaler que I'écrit est un acte de communication. On écrit pour obtenir
des informations. L'écrit est considéré une tiche quotidienne pédagogique qui vise a
développer la compétence orale. C'est pourquoi on a traité I’écrit car il constitue un moyen
concret dans l'enseignement/ apprentissage de langue.
L'écrit aide les apprenants a organiser les connaissances sut des différents sujets. On a essayé
de discerner les difficultés, c'est-a-dire, fixer les outils linguistiques mal maitrisés. Ensuite,
nous n'avons clarifié que les erreurs qui sont considérés comme des données objectives dans
le domaine de l'acquisition de langue. Puis on a déterminé ces erreurs dans ces types ; des
erreurs linguistiques et discursives. Notre objectif c'est d'améliorer le niveau des apprenants
dans le domaine de I'écrit.
Les clés de recherche: Ecrit — erreurs - acquisition- enseignement- apprentissage —

compétence - pédagogie.

1. Introduction

L’objectif de la didactique des langues est d’amener I'apprenant a développer sa capacité d’expression. Et
dans Penseignement/apprentissage du francais en Libye, on observe un grand manque au niveau des
résultats qui sont bien loin d’¢tre satisfaisants. Donc, I'enseignement des langues doit s’améliorer de
Pacquisition a Pappropriation, de la connaissance a la compétence, du savoir au pouvoir. En fait,
I'apprenant doit non seulement acquérir passivement les connaissances mais aussi s’approprier de ses
connaissances et savoir les utiliser en les transformant en compétences.

En didactique des langues J-P CUQ et I. GRUCA, (2002 : 149) distinguent quatre grands types de
compétences : compréhension de Iécrit, compréhension de 'oral, expression écrite, expression orale qui
structurent les objectifs de tout programme d’apprentissage.
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Nous espérons donc, grace a I'analyse de I'un de ces quatre savoir-faire (compétences), mieux comprendre
le processus de I'apprentissage d’une langue et améliorer nos méthodes d’enseignement. Parmi ces quatre
compétences, nous allons axer notre recherche sur la compétence de Iécrit,

c’est-a-dire le développement des compétences rédactionnelles. Nous insistons sur le fait que ne nous
traitons qu’une seule compétence : expression écrite. Méme si cette compétence est essentielle, d’autres
compétences ne doivent pas étre oubliées dans un programme complet.

2. La production écrite dans I’enseignement/apprentissage du francais en Libye

Derriere tout écrit un but, explicite soit-il ou implicite, alors nous avons cherché a répondre a cette

question fondamentale : Pourquoi écrire ?
2.1. Pourquoi écrire?

Ecrire est une tache quotidienne qui satisfait des besoins divers. Les enjeux des écrits sont tres différents
d’un écrit a un autre : les fonctions de I’écrit sont en effet si larges qu’il trouve sa place dans tous les
domaines, dans Paction (lettre commerciale, ou lettre d’amour, publicité, consigne de travail),
Iinformation (enseignement, presse) comme dans le divertissement (jeu, littérature), affirme P.

MARTINEZ (1996 :96). Pourquoi écrit-on ?
2.2. Ecrire pour communiquer et conserver une information

Ecrire est un acte de communication qui reléve de la fonction linguistique. Nos apprenants écrivent parce
qu'ils ont une information a communiquer a quelqu'un d'autre.

Pour les apprenants en classe, écrit peut représenter une aide, un complément a la communication orale.
L’écrit représente, pour eux, un réel enjeu qui leur permet de communiquer.

Ecrire, c’est également stocker de 'information, soit pour la communiquer a quelqu’un d’absent a qui on
ne peut pas s’adresser oralement, soit pour la retrouver plus tard sans perte d’information.

En outre, le message écrit continue a exister matériellement apres avoir été recu. Contrairement au
message oral, I’écrit est permanent, cet écrit peut étre relu autant de fois qu’on le souhaite en restant
inchangé.

Ainsi, méme si la technique offre d’autres supports et modes de communication, ’écrit reste le moyen le

plus souple et le plus fiable pour conserver et communiquer I'information.
2.3. Ecrire pour lire ou faire lire

Ecrire est un acte de communication qui présuppose qu’il existe un destinataire. L’acte d’écrire remplit,
dans la vie sociale, des fonctions liées a celles de la lecture : écrire, c’est produire du texte a lire, C’est
émettre un message qui sera recu au travers d’un acte de lecture et ce n’est qu’a travers cet acte de lecture
que l'acte d’écriture peut prendre sens. Réciproquement, la personne qui apprend a lire ne pourra donner

du sens a son acte de lecture qu’a travers le sens qu’elle donne a ses propres activités de rédaction.
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Aussi, la séance de correction des productions écrites des apprenants est une occasion pour développer
les compétences orales par le biais des reformulations et des échanges entre les apprenants et entre
l'enseignant et les apprenants. Enfin, écrit peut permettre aux apprenants d’acquérir une meilleure
maitrise de la langue francaise puisqu’il leur donne les moyens d’avoir accés a cette langue étrangere. Ia
lecture représente pour ces apprenants, un instrument privilégié d’acces au monde puisque celle-ci,
maitrisant la langue écrite, peuvent avoir acces aux informations véhiculées par I'écrit (livres, journaux,

affiches publicitaires, ...).
2.4. Ecrire pour accompagner la pensée

Ecrire permet d’accompagner la pensée. Il aide aussi au raisonnement et a l'organisation des
connaissances : la psychologie cognitive considére ’écriture plutot comme la transcription d’une pensée
préétablie et, en conséquence, la réécriture comme une tentative de meilleure adéquation a cette pensée.
Y. REUTER. (1996 : 179).
Concretement, écrit ne commence pas a la feuille de papier format A4 photocopiée par enseignant et
mise sous le regard de ses apprenants, I’écrit ne se fabrique que trés peu a I’école. L’écrit est un monde
économique, industriel, commercial dont le fonctionnement méme détermine la nature, la présentation,
le contenu des écrits produits.
L’activité sociale de Iécrit reléve d’enjeux tres variés et se traduit donc par une treés grande diversité des
productions.

3. La production écrite dans une langue étrangére

Selon G. Vigner (2001 :73): " Dans toutes les situations d’enseignement que, se soit en langue
étrangere ou en langue maternelle 'acces a Pécrit est toujours délicat a organiser et se révele le plus
souvent décevant dans ces résultats. .
Autrement dit, I’écriture est une activité complexe dont 'apprentissage pose de réels problemes pour les
scripteurs. De plus, ou la présentation erronée de I’écriture « reflet de la pensée », « épanchement d’'un
moi profond », est souvent fortement ancrée chez les apprenants. De ce fait, tout apprentissage de
Pexpression écrite semble inutile et vain. La rédaction d’un texte requiert 'exécution simultanée de
diverses taches dont la maitrise ne va pas de soi: assurer une cohérence sémantique et stylistique, fournir
les informations nécessaires pour la compréhension et éviter les ambiguités et les redondances.
Dans le programme du frangais, Papprentissage de I’écriture a posé beaucoup de difficultés en classe
parce que les manuels scolaires ont accordé un intérét particulier au fonctionnement de la langue et a la
compréhension de Pécrit. Quant a la production écrite, elle semblait peu prise en considération. Il
s’agissait surtout d’écrire occasionnellement un seul texte a I'issue du chaque objet didactique. Ainsi, écrire
correctement en francais a suscité beaucoup d’inquiétude chez les enseignants de FLE et beaucoup
d’anxiété chez les apprenants. En revanche, le programme doit proposer une pédagogie de projet. ce
dernier se construit par étapes sous forme de séquences d’apprentissage complémentaires. Il implique
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'association d’activités multiples pour aboutir 2 une production écrite rigoureuse et planifiée a I'issue de
chaque séquence.
A partir du programme appliqué , les responsables espérent un apprentissage de P’écriture, non pas
seulement l'acquisition de compétences syntaxiques, lexicales et orthographiques, mais plutot de
décontextualiser I’écrit et mettre 'apprenant en contact le plus large possible avec les écrits de la vie
sociale puisque c’est 'implication de 'apprenant dans une écriture extrascolaire, qui permettra une grande
ouverture pour développer ses habiletés rédactionnelles.

4. Profil et niveaux des apprenants

Les étudiants dont la production écrite constituent le support et objet de cette analyse sont des
apprenants de 4 i¢me année , ils auront capitalisé trois ans d’apprentissage du frangais, celui-ci étant
introduit dans leur cursus d'étude a partir de la 1¢me année fondamentale.
Nous pouvons dire qu’apres des années d’apprentissage, ces étudiants sont en principe censés avoir
acquis, a des niveaux tres variable les mécanismes de base de la langue francaise a 'oral et a Iécrit ; des
regles de morphologie, de syntaxe, de la maitrise des structures fondamentales de la grammaire et de la
phrase frangaise, en plus du code de I’écrit, de 'orthographe. Cependant il faut tenir compte de ce que
cela comporte comme difficultés.

5. Finalités de I’enseignement du francais aux étudiants libyens

La finalité de 'enseignement du frangais ne peut se dissocier des finalités d’ensemble du systeme
¢ducatif. I’enseignement du francais doit contribuer avec les autres disciplines a :
» La formation intellectuelle des apprenants pour leur permettre de devenir des citoyens responsables,
dotés d’une réelle capacité de raisonnement et de sens critique.
Leur insertion dans la vie sociale et professionnelle.
Sur un plan plus spécifique, I'enseignement du francgais doit permettre :
L’acquisition d’un outil de communication permettant aux apprenants d’accéder aux savoirs.

La sensibilisation aux technologies modernes de la communication.

YV V. V V V

La familiarisation avec d’autres cultures francophones pour comprendre les dimensions universelles
que chaque culture porte en elle.
» Louverture sur le monde pour prendre du recul par rapport 2 son propre environnement, pour
réduire les cloisonnements et installer des attitudes de tolérance et de paix.
6. Les objectifs de la classe en production écrite
> Les apprenants seront capables de réinvestir les acquis des séances précédentes dans I'expression
écrite.

» L’apprenant sera capable de rédiger un texte argumentatif pour plaider ou dénoncer une cause.

A\

Amener I'apprenant a exploiter le plan du texte argumentatif (plan inventaire).

> Amener I'apprenant a maitriser 'emploi des arguments illustrés par différents arguments.
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» L’apprenant saura assurer la cohérence du texte par 'emploi des articulateurs logiques, de classement,
d’exemples... entre les informations.

» L’apprenant saura choisir le lexique adéquat a la thématique, a la finalité de I’écrit (’emploi des verbes
d’opinion et d’autres moyens d’expression d’opinion.

» Amener apprenant 2 utiliser de maniere adéquate les signes de ponctuation pour faire faciliter la
lecture de Iécrit.

7. l'aspect historique sur le statut de I’erreur

Les premicres approches sur le statut et la place accordée a lerreur apparaissent d’abord dans
Pouvrage intitulé « maniéres de langage » de Walter de Bibbeswort en 1296 (cité par Cuq et alii, 2004 : 86)
sur la grammaire de la langue francaise.

Ensuite, les recherches similaires sont apparues dans les travaux de John Palsgrave en 1532 (Cugq, 86)
pour la premiere grammaire qui a été préparée pour les Anglais, plus tard dans ceux de Claude Mauger a
partir de la fin du XVIle siecle jusqu’au début du XVIlIIe siecle. Ces deux derniers travaux ont tenté de
comparer les microsystemes de la langue source a ceux des langues étrangeres ou cibles. Puis, c’est par
les travaux du linguiste suisse Henri Frei en 1929 (cité par Cuq : 86), dans son ouvrage intitulé La
Grammaire des fautes, que I'analyse de la production du mécanisme de changement des langues a été
mise au premier plan.

En s’inspirant des recherches d’Henri Frei, Stephen-Pit Corder et Rémy Porquier (Cuqg, 86) ont
développé I'analyse des erreurs selon les principes de régularisation des microsystéemes grammaticaux et
d’analogies.

Toutefois, il est possible de trouver une référence systématique concernant I'erreur dans chacune de
ces courants que nous venons de présenter précédemment et dans Evolution de Penseignement des
langues : 5000 ans d’histoire de Claude Germain en 1993.

En ce qui concerne les démarches d’enseignement et le statut de 'erreur en didactique des langues,
dans les travaux sur acquisition des langues, « trois reperes fondamentaux » cité par Marquillé6 Larruy
(1993 : 56,57) ont été proposés:

- De la fin du XIXe si¢cle au début du XXe siecle, 'erreur témoigne des faiblesses ;

- De 1940 a 1960, Ierreur est exclue de 'apprentissage ;

- De 1960 a aujourd’hui, I'erreur est considérée comme un repere sur litinéraire de 'apprentissage.

Pour ne pas trop nous attarder sur les détails de I'historique, nous allons passer directement 2 la
distinction entre Perreur et la faute.

8. Distinguer ’erreur et la faute

De nos jours, surtout avec I'apparition de I'approche communicative, la didactique des langues a
revalorisé la capacité d’écriture. Elle reconnait non seulement son importance, mais aussi la valeur

formative de D’écrit.
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Selon l'idée répandue dans la didactique des langues étrangere, ce qui est important c’est la
transmission du message. C’est pourquoi, contrairement a 'oral ou le message peut étre transmis par un
seul mot, les gestes ou les mimiques, a Pécrit, il est essentiel de construire des phrases logiques et
grammaticalement correctes pour que le message puisse étre transmis. Cette situation nécessite ’analyse
des erreurs commises dans les productions écrites d’apprenants afin d’y remédier.

C’est parce qu’elles constituent un grand obstacle non seulement pour la transmission mais aussi pour
la compréhension du message a I’écrit. Méme si dans le langage courant la faute et 'erreur sont a peu prés
considérées comme synonymes, la notion de « faute » a été longtemps utilisée péjorativement par les
didacticiens sous prétexte qu’elle est fortement marquée par une connotation religieuse. C’est pourquoi
Perreur est plus neutre dans ce contexte.

Mais, dans le domaine de la didactique des langues, il existe une distinction de nature entre lerreur et
la faute. Nous essaierons donc de les définir.

8.1. Erreur

Au sens étymologique, le terme « erreur » qui vient du verbe latin error, de errare est considéré comme
«un acte de Pesprit qui tient pour vrai ce qui est faux et inversement ; jugement, faits psychiques qui en
résultent. » (Le petit Robert, 1985 : .684) ; « un jugement contraire a la vérité » (Le petit Larousse
illustré, 1972 : 390).

En didactique des langues étrangeres, les erreurs «relevent d’une méconnaissance de la régle de
fonctionnement (par exemple, accorder le pluriel de “cheval” en chevals lorsqu’on ignore qu’il s’agit d’un
pluriel irrégulier) » ; Marquillé Larruy (2003 : 120). 11 est donc évident qu’elles sont bien différentes des
fautes.

8.2. Faute

Etymologiquement issu du mot latin fallita, de « fallere=tromper », la faute est considérée comme "
le fait de manquer, d’étre en moins" (Le petit Robert, 1985 :763) ; "erreur choquante, grossiere, commise
pat ignorance " (le petit robert ,1985 : 684) ;

" le manquement au devoir, a la morale, aux regles d’une science, d’un art, etc. "(Le petit Larousse
illustré, 1972 : 420).

En didactique des langues étrangeres, les fautes correspondent a « des erreurs de type (lapsus)
inattention/fatigue que I'apprenant peut cotriger (oubli des marques de pluriel, alors que le mécanisme
est maitrisé) » cité par Marquillé Larruy (2003 : 120). Il est donc possible de dire que, dans notre quotidien,
les concepts d’erreur et de faute ne sont pas suffisamment distincts 'un de Pautre.

8.3. Pédagogie de I’erreur en production écrite

Depuis longtemps, I'utilisation des erreurs a 'oral et a écrit occupaient une place importante dans

les travaux sur Pacquisition des langues, bien sur, cela a été démontré par les recherches effectuées dans

le domaine de la didactique des langues étrangeres. En général, en situation de production écrite, il est
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reconnu que I’évaluateur a tendance a sanctionner énormément les fautes d’ordre morphosyntaxique. Or,
il est important de prendre en considération les autres critéres d’évaluation.

Quant aux erreurs, comme elles font partie du processus d’apprentissage, il serait aberrant de les
considérer comme impardonnables et comme inconvénients inséparables de ce processus. Au contraire,
elles sont la preuve que apprenant est en train de faire fonctionner son (interlangue ) dont le systeme
linguistique est en train de se mettre en place. Cest pourquoi, plus particulicrement en évaluation
formative, il est essentiel d’utiliser les erreurs comme un moyen de réaliser des activités de remédiation.
De cette facon, elles ne seront plus ressenties comme négatives, mais tout au contraire comme un moyen
d’apprendre et de progresser.

De ce point de vue, a Pécrit, il est fortement conseillé de savoir distinguer les différentes erreurs
possibles et de les classifier pour pouvoir y remédier.

9. Différents types d’erreurs dans la production écrite

11 existe plusieurs types d’erreurs, nous, nous avons sélecté le corpus de la production écrite.

9.1. Erreurs de contenu :

Tout d’abord, quand Papprenant lit la consigne (le sujet) a rédiger, I'idéal serait qu’elle soit bien
comprise par 'apprenant. Sinon, son texte sera mal cadré, totalement ou partiellement hors-sujet. Une
fois que Papprenant a compris le sujet, il doit respecter la consigne. Il est évident que lors de la production
écrite, certains nombre de mots sont " imposés a 'apprenant et on lui accorde une marge de 10 % en
plus ou en moins". Cité par Robin-Nipi déclarent (1997 : 11). C’est-a-dire que, pour un texte d’essai a
rédiger en 400 mots, la marge permettra a 'apprenant d’utiliser soit 360 mots (10 % en moins) soit 440
mots (10 % en plus).

Une autre consigne souvent négligée est le type de texte. L’apprenant doit respecter le type de texte.
Il n’a pas le droit d’écrire un texte narratif au lieu d’un texte descriptif ou informatif, ni écrire une lettre
qui prend la forme d’un récit. Au moment de la rédaction, il lui est toujours conseillé de rédiger un texte
d’une fagon structurée et cohérente. La construction dun plan (introduction, développement et
conclusion), la transition entre les idées (cohésion) et entre les paragraphes (cohérence) pour assurer la
cohérence textuelle deviennent ainsi indispensables. Pour ce faire, Papprenant est obligé d’utiliser les mots
outils (articulateurs logiques) pour éviter I'inorganisation qui empéche une bonne articulation du texte.
Bref, il faut que l'apprenant respecte le genre du texte. Le pire est que ces défauts sont souvent
accompagnés d’erreurs linguistiques qui constituent les erreurs de forme.

9.2. Erreurs de forme

Il s’agit des erreurs linguistiques, syntaxiques, lexicales, morphologiques et orthographiques, (par

exemple : 'emploi des temps des verbes, orthographe déficiente, la ponctuation, 'ordre des mots qui

n’est pas respecté, le manque de vocabulaire, etc.).
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Signalons que ce classement d’erreurs a I'écrit privilégie la cohérence et la cohésion textuelle qui sont
prioritaires pour I'acquisition d’'une compétence textuelle. En cas de non-respect des consignes d’essai,
toutes ces erreurs constituent un grand obstacle en production écrite pour que le message puisse étre
transmis complétement d’une fagon claire et compréhensible.

Elles nuisent également a la qualité du texte produit par 'apprenant. Il est méme possible de dire que
le nombre élevé d’erreurs décourage apprenant et provoque une démotivation chez lui.

9.4. Analyse des erreurs

Lorsque les apprenants apprennent une langue étrangere, parfois, ils confondent apprentissage
d’autres langues en cours d’apprentissage avec un apprentissage nouveau.

I’analyse contrastive est fondée sur des descriptions linguistiques, son but est de mettre en évidence
les différences des deux langues et permettre ainsi I’élaboration de méthodes d’enseignement mieux
appropriées aux difficultés spécifiques que rencontre une population scolaire d’une langue maternelle
donnée, dans 'apprentissage d’une langue étrangere. Toutefois cette analyse ne peut pas couvrir toutes
les sortes d’erreurs et on a ainsi développé ultérieurement « I'analyse des erreurs » pour traiter des
difficultés d’apprentissage.

10. Définition de I’analyse des erreurs

L’analyse des erreurs est, selon S. P. Corder (1975 :275), considérée comme une branche particuliere
de I'analyse contrastive qui compare deux langues. L’analyse contrastive compare la langue cible a la
langue source, tandis que I'analyse des erreurs compare la langue cible a celle des apprenants.

En outre, I'analyse des erreurs présente un avantage sur 'analyse contrastive dont les enseignants ou
les chercheurs peuvent faire I'analyse des erreurs méme s’ils ne connaissent pas la langue maternelle des
apprenants.

L’analyse des erreurs est donc envisagée comme un complément ou un substitut économique aux
analyses contrastives. En se concentrant sur les difficultés les plus évidentes, elle ouvre un champ fécond
aux recherches et elle apporte une contribution certaine a 'enseignement des langues. Elle ne s’occupe
pas seulement des erreurs dans le domaine de I'interférence de la langue source mais aussi des erreurs
dues a des difficultés proprement internes a la langue cible. Celles-ci apparaissent comme le reflet de la
compétence des étudiants sur la langue apprise 2 un moment donné et comme lillustration de quelques
caractéristiques générales du processus d’acquisition de langue étrangére. Autrement dit, I’analyse des
erreurs ne peut pas remplacer les analyses contrastives mais elle offre des solutions supplémentaires que
les analyses contrastives ne mettent pas en lumicre.

L’analyse des erreurs apparait ce que 'on appelle ( linterlangue ), c’est- a - dire la connaissance et
Iutilisation ( non-native ) d’une langue quelconque par un sujet non-natif et non équilingue, c’est-a-dire
d’un systeme autre que celui de la langue cible mais qui, a quelque stade d’apprentissage qu’on

I'appréhende, en comporte certaines composantes.
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Pour résumer, I'analyse des erreurs est une méthode autre que I’analyse contrastive afin d’améliorer
Ienseignement/apprentissage d’une langue étrangére en étudiant linter langue, qui se situe entre la langue
source et la langue cible, et en la comparant a la langue cible. Les résultats de Panalyse des erreurs peuvent
expliquer les types d’erreurs et on pourra aussi mieux comprendre le processus psychologique
d’apprentissage de la langue.

Nous observons que ces erreurs ne sont pas systématiques et semblent des cas isolés, cela dépend de
la connaissance de chaque apprenant.

S. P. Corder (1978 :63), patle de la faute en disant que " la faute n’est pas le résultat d’un défaut de
compétence mais de la pression neurophysiologique ou de I'imperfection dans le processus de 'encodage
et de énonciation articulée ". Cela se produit dans le cas ou le locuteur est fatigué, stressé, incertain ou
lorsqu’il hésite. Parfois la faute provient du changement du plan ou du sujet par le locuteur quand il a
déja commencé ses énoncés. Par conséquent, ce n’est pas seulement les apprenants qui commettent des
fautes mais aussi les natifs. Parfois, le locuteur est capable de reconnaitre ou de corriger lui-méme la faute.

La performance est la manifestation de la compétence des sujets parlants dans leurs multiples actes
de paroles, d’apres S. P. CORDER (1978 : 63).

En raison de la différence entre les deux phénomenes, nous pouvons conclure qu’un apprenant ne
peut pas corriger ses erreurs sans I'aide d’un professeur car elles sont représentatives de la grammaire
intériorisée ou de I'inter langue, mais en principe il peut corriger ses fautes, imputables a des lapsus, a la
fatigue, ou a diverses causes psychologiques, par des autocorrections spontanées.

11. Intérét de ’analyse des erreurs

il évident que I'analyse des erreurs est née pour développer 'enseignement/apprentissage des langues.
On peut dire qu’elle a alors un double objectif. L’un est théorique : elle aide 2 mieux comprendre les
processus d’apprentissage d’une langue étrangere et aide aussi a découvrir la nature de ces processus au
niveau psychologique. Pour cela, I'enseignant ou le chercheur doit pouvoir cerner le niveau de la
connaissance sur la langue cible des apprenants au moment donné qui correspond a la connaissance qu’ils
ont recue de la part d’un enseignant.

L’autre objectif est pratique : I'analyse des erreurs apporte directement et indirectement une
contribution importante a ’enseignement des langues dans trois domaines:

* dans 'amélioration des descriptions pédagogiques .

* dans la modification des attitudes et des pratiques d’enseignement et d’apprentissage

* dans la conception et le contenu des programmes de formation et de recyclage d’enseignants, lieux
et relais institutionnels ou se cristallisent et s’'interrogent les évolutions profondes et superficielles de la
didactique des langues.

En outre, le résultat de I’analyse des erreurs est considéré comme une épreuve pour la prédiction des

erreurs.
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Conclusion:

Les erreurs des apprenants sont des données objectives pour servir de support a I'analyse de
phénomenes de I'acquisition et de 'apprentissage d’une langue. Nous sommes partis des productions
écrites desquelles nous avons relevé et constitué un corpus d’erreurs, apres en avoir définis des criteres
d’indentification ; cela a nécessité bien entendu une réflexion sur le statut de erreut.

De notre travail ,on a découvert que un bon nombre des étudiants semblent s’exprimer a I'oral de
maniere plus ou moins satisfaisante, il n’en est pas de méme dans ce qu’ils produisent a I’écrit. Certes ,
nous savions dans une certaine proportion que les erreurs morphologiques sont par exemple , plus
nombreuses en francais a 'écrit qu’a oral du fait méme des caractéristiques propres aux deux codes, mais
dans ces productions écrites , nous en avons décompté un nombre considérable voir impressionnant .Cet
écart entre les performances orales et écrites des apprenants en milieu scolaire ne devait pas nous laisser
indifférents.

En suivant la progression que nous avons retenue pour mener ce travail d’analyse des erreurs, nous
avons procédé a la description de celle-ci sur la base de ce qui est observable aux divers plans de
Iorthographe, de lexique, et de grammaire, d’'une manicre générale. Autrement dit, les erreurs sur des
¢léments qui operent a un niveau de relations phrastiques permettant la lisibilité et la clarté d’un énoncé,
la cohésion et la cohérence d’un texte.

@les erreurs linguistiques : elles regroupent les erreurs sur Porthographe, les erreurs de lexique
(morphologique, et sémantique) les erreurs de morphosyntaxe et les erreurs sur les constructions
grammaticales (au niveau de la phrase).

@ les erreurs discursives : nous incluons dans cette catégorie des erreurs, les productions déviantes se
répercutant au-dela du cadre de la grammaire

de la phrase ainsi que les disfonctionnements observables a un niveau transphrastique et / ou textuel
en rapport avec le genre ou le type de discours.

Le résultat obtenu on a compris que Perreur au lieu de Iignorer, nous pouvons expliquer aux
apprenants comment surviennent leurs erreurs et comment tenter d’y remédier a partir d’exercices
correctifs adaptés, intégrés dans un processus d’évaluation formative.
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