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AHoTauis. CTaTTiO NPUCBAYEHO XapaKTepucTuli Mogeni noroneanyHol
po60TH 3 AiTbMU AOLIKINLHOTO BiKy 3 puHONanieto. POSKPUTO NMOHATTA
«puHonanisi». OxapakTepu3oBaHO MOPYLIEHHA MUTAHHA NOroneguyHol
po60TH 3 JiTbMM AOLLIKINBHOTO BiKy 3 PUHONANIED HA CyyacHOMY eTani.
lMpenctaBneHo Ta ONKUCAHO MOAENb NIOrOMEefUYHOI Po60TU 3 AiTbMM
JOLIKINbHOrO BiKY 3 pUHoNnarnieto.

KnioyeBbie cnosa: CUHTaKCN4YeCKNn-ceMaHTUYeCKUe, JNNeKCUKo-
CeéMaHTU4YeCKUE, NHTOHAL NS, d)paseonormueCKme COYETaHUA, TEKCT.

Abstract. The article describes the model of speech therapy working with
preschool children with rhinolalia. The concept of "rhinolalia" is revealed.
The issue of speech therapy work with preschool children with rhinolalia
at the present stage is described. The model of speech therapy work with

License

BCTYN

@®opMyBaHHA MOBJIEHHEBOI KOMIIETEHTHOCTI €
O/THUM i3 NMPIOPpUTETHUX HANPAMIB 3arajbHOTr0
TapMOHIMHOTO PO3BUTKY JWUTHHU B 3aKJaJi J0-
LIKIJIBHOI OCBITH.

Ha cporogHi akTyasbHOro 3HayeHHs HabyBae
norpeba y KapAMHaJbHUX 3MiHax LO/0 HaB-
YaHHA Ta PO3BUTKY JUTHUHU JOLIKIJIBHOIO BIiKY B
IHKJIF03UBHOMY IpocTopi. HaykoBi gocaigxeHH
[I0OKa3ylTh, 10 NPOTHO3U LI0J0 3HWXKEHHA Ki-
JIbKOCTI HapoO/KeHHsl [iTed 3 PHUHOJIAJIIEI
BKpall HecnpuAT/auBi. Biarak, B Ykpaini Hapo-
JPKYBaHICTh JiiTed 3 PUHOJIAJIEI0 OCTaHHIMHU po-
KaMH HeyXWUJIbHO 3POCTaE, L0 CIIPUYHHSIE HEOO-
XiHICTh IHHOBALIIMHUX 3aXO/iB 100 ii KOpeK-
nil.

AHani3 HayKoBMX [KepeJs i MpaKTU4YHOI Jif/ib-
HOCTi 3 0cob6aMH i3 JJaHUM MOpYILIEHHSM MOB-
JIeHH [OBOJMTDb, IO YJOCKOHAaJIeHHA KOpEeK-
L[IHHOTO KOMIIOHEHTa Mae€ BiAbyBaTucA 3a [J0-
[IOMOTOK0 BIPOBA/PKEHHA HOBUX METOZAIB, MiJ-
XOJiB Ta NPAaKTHUYHOI AidJbHOCTI.

Section “Education”

Keywords:
phraseological combinations; text.

preschool children with rhinolalia is presented and described.

syntactic-semantic; lexical-semantic; intonation;

JlJ1s1 po3po6J/ieHHSI ¥ OOI'PYHTYBaHHSA MO/Jei JIo-
romneAu4yHoi po60TH 3 JiTbMU AOLIKIJIBHOTO BiKy
3 pPUHOJIAJIiEI0 HEOOXiAHO 3’ACyBaTH MPUYMUHHU Ii
BUHUKHEHHS, CAMIITOMATHKY, CydacHe PO3yMiH-
Hs Mpo6JieMH, a TAaKOX OXapaKTepU3yBaTHU KO-
PEKLiHY CKJIaZ0BY LIbOTO NOPYLLIEHHS.

Mema cmammi nondarae B 06I'pyHTYBaHHI MoJe-
Jii JIoroneiN4HOI poOOTH 3 AiTbMH JOUIKIJIBHOTO
BiKY 3 pUHOJIAJIIEIO.

AHaniz Mojesii KopekiiiiHoi po60oTH 3 AITbMH
JIOLIKIJIbHOTO BIKY 3 PUHOJIA/NIEI 34iMCHEHO Ha
Marepiasax MoHorpadii, HaB4YaJbHO-METOAWY-
HUX MOCIOHUKIB Ta cTaTel. Y JOC/iP)KeHHi 6yJ10
BUKOPUCTAHO TaKi MeTOJM SK aHaJli3, CUHTES,
y3arajibHeHHs, kjaacudikallisi Ta cucreMaTH3a-
1lisl TEOPETUYHOTO MaTepiaJy.

PE3YJIbTATU JOCNIAXKEHHA

Cepe/Z;y MOBJIEHHEBUX NOPYLIEHb PUHOJIAJIA € Ce-
PHO3HUM pO3JIaZioM, NOJOJIAHHA fAKOT0 MOTpe-
Oy€e TpPUBAJIOTO 4Yacy Ta PaHHbOI [1iarHOCTHKH,
CBOEYACHUX KOPEKLIMHUX 3aXOJiB, BpaxyBaHHA
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IHAUBIAYya/IbHUX | 3araJlbHUX KOMIIEHCATOPHUX
MOXXJIMBOCTEH JUTHUHH, a TaKOX TIJIMOOKOTro
3HaHHA CclelyuQPiYHUX 3aBAaHb JIOTOMNEJUYHOI
pO6OTH 3 11i€0 0CO6JINBOIO KaTeropi€ero AiTeu.

Y rasnysi Jjioronefii pruHoOJIaIis BBaXKAETHCA Ca-
MOCTIMHMM MOBJIEHHEBUM pPO3J1aJIOM cepef, 6e3-
JIiYi MOBJIGHHEBUX IOpYLIEHb, OCKIJIbKM BOHa
Ma€ YHiKaJibHi CUMIITOMH, BiAMiHHI Bij iHIIKX
MOBJIEHHEBHUX pO3JIa/iiB.

TepMiH «puHosanisi» (BiA rpel. pwog - Hic,
AGALQ - MOBJIEHHSI) Y JIOCJIBHOMY TMepeKJaji
O03Ha4ya€ MOBJIEHHH B HIC, TYTHABICTb, YUM BiJI0-
Oparka€ TiJIbKM 30BHILIHI IPOSABU JJAHOT'O pO3J1a-
Ay. [cTopyYHO /11 BU3HAYEeHHA 11bOI'0 MOBJIEH-
HEBOI'O IMOpYLIEHHH B JiiTepaTypi (0c06/JMBO B
3apyOiKHIM i MeJU4Hil) BHUKOPUCTOBYBaJMU U
IHIII TepMIHM: «najaToJIANIA», «IIaJanroJaaia,
«puHOQOHIfA», «MeXaHiuHa Aucaais». Ha Bigwmi-
HY BiZl MeXaHI4YHOI JUCIaJlil y BUIAJKy pUHOJIA-
JIii mopylleHa BUMOBAa He JIMILE NPUT0JOCHUX
3BYKIB, a ¥ roJlocHUX. PUHoJanis xapakTepusy-
€TbCA 1lle ¥ MPOSBOM CTIMKHX MOPYLIEHb 3BYKO-
BUMOBHOI CTOPOHHU MOBJIEHHS [1].

Ha cporogHi Halbinbll y>XMBaHUM BH3HA4Y€H-
HAM LIbOIO MOBJIEHHEBOTO IOPYLIEHHH € TaKe:
«PyHOMIAMIA - 1le mopylIeHHs TeMOpy roJsocy i
3BYKOBHMOBH, 3yMOBJIEHE aHATOMO-disiosoriu-
HHUMH Ba/laMU apTUKYJISALIIHOTO anapaty» [2].

3riiHO 3 OCTaHHIMU HAyKOBHUMH [JOCJIJPKEHHS-
MU, KiJIbKICTb 0Ci6 i3 BpPO/XKEHOI0 YILEJHHOI0
niZiHeOiHHSA 1 BepXHBOI I'yOM 3HAYHO 306i1bILINIIA-
cd. 3rifjHo 3 MeAUYHUMHU JOCJII[PKEeHHAMH, BpO-
JUKeHI nopylleHHs1 06/1M4ys i miiHe6iHHA € pe-
3yJIbTaTOM PIi3HUX 30BHILIHIX 1 BHYTPILIHIX
BIJIUBIB Ha eMOpIOH, 1110 TATHYTb 3a CO600 3a-
TPUMKY PO3BUTKY THUX MO0 4aCTHH, Jie 3aK/a-
JIal0TbCSl eMOpioOHa/IbHI BY3JH, 1[0 GOPMYIOTh
06J1144s, pOT i HOCOBY NMOPOXXHUHY. Y cllelliaib-
Hil JiiTepaTypi icHye 6araTo AyMOK MpO NPUYU-
HU BPO/DKEHUX 3aXBOPIOBAaHb 00JIMYYS, YIETH-
HU Try6u i niHe6iHHA. HaykoBa estita 30cepeiu-
Jla CBOI JloC/IipKeHHs Ha 6ioJioriyHux ¢akTopax
PO3BUTKY L€l npob6seMu. /lo NpUYMH YLIEJUHU
ryou i nijHeOiHHS TaK0X HaJiexkaTb Pi3Hi ncuxi-
YHi po3J1aJik, 0COBJMBO HA paHHIX TepMiHax Ba-
TiTHOCTI, TiHEKOJIOTiYHI 3axXxBOPIHOBAHHSA, €HJO0-
KPHUHHI MOpYyllIeHHs], Bik 6aTbKiB, MOPS/JOK Bari-
THOCTI Ta CTaH 3/10pOB’sl MaTepi.

BinnosigHo o kinacudikarnii BcecBiTHBOI opra-
Hi3allil OXOpOHH 3/10pOB’s 1le MOPYLIEeHHS BiZjHO-
CUTBbCA 10 T0JIOCOBUX po3JaZiB. He3Baxarwuu Ha
Te, 1[0 3a Il HAABHOCTI CIIOCTEPIrarThCAd 3HAYHI

Section “Education”

MOpYILIEHHS apTUKYJIALIL, Ki Hal4JacTille € Hac-
JIIIKOM MPUPOKEHUX HEe3pOlleHb BepXHbOI Iy-
06U, TBEP/IOr0 Ta M'SIKOTO MiZJHEOiHHS.

[Ipo6sieMa soroneAnyHoOi po60OTU 3 AITbMHU 3
pHHOJIa/Mi€0 OyJia MpeAMeTOM BUBYEHHS TaKUX
HayKOBLB Ta NpakTUKiB, AK, C. KoHomiscTa,
3. MaptuHwok, 10. Pionys, B. Tumenko, JI. Tpo-
dumenko, A. Juoynbko, M. lllepemeT Ta iH. Ilig
4ac OMucy nopyuieHb GOHETUYHOI CTOPOHU MO-
BJIEHHS JliTeH i3 pUHOJIAJE0 JOCAIHUKA 3BEp-
TalOTh YBary Ha Te, L0 [IOPYLIeHHS 3BYKOBUMO-
BU Y HUX € JOCUTDb crnieljudiyHUM npouecoM. Bin
€ XapaKTepHUM JIMIle JJi PUHOJIaJI], XapaKTep
CIIOTBOPEHb 3BYKIB 3yMOBJIEHU MOPYLIEHHAMHU
APTUKYJSALIAHOTO YKJIaAy SIK Opra”HiyHoro, Tax i
¢dyHKIioHa/IbHOTO XapakTepy [3].

3a TBepmxeHHAM C. KoHomssicTol, puHoJsaznis
XapaKTepPU3YEThCS T'YTHABICTIO, K GOHETUYHUH
dbeHOMEH Mae pi3Hy npupoay, 110 NOTPi6HO po-
3yMITU [Jis TJIMOLIOr0 YCBiZJOMJIEHHS MeXaHi3-
MiB, MOKJIaJIeHUX B OCHOBY AaHoi Ho3oJioril. Ho-
COBi 3ByKM BMHMKAIOTh Yepe3 Ha/iMipHe abo He-
JIOCTaTHE Pe30HYBaHHS HOCOBHUX XOJIB ITiJi 4ac
CNiJIKyBaHHS. AGO aHATOMIiuHI MOpyLIEHHS TBe-
pAoro i M'skoro mifgHeGiHHS, fIKi CTBOPIOIOTh
3B’I30K Mi>K pOTOBOIO i HOCOBOIO MTOPOKHUHAMUY,
abo M'sIKe MigHeOiHHS HeJOCTaTHbBO 3aMHUKAETh-
€A 13 33/JHBOIO CTIHKOIO TJIOTKH, TaK 1110 NOBITp4,
110 BUJUXAETHCS, MaiKe MOBHICTIO MPOXOJUTh
yepes Hic. Jlpyruii TUN 3axXpUIIOCTI COPUYUHE-
HUW OpPraHiYyHMMHM 3MiHAMH B HOCOBIW TMOPOX-
HUHI a60 HOCOr/IOTIi. AGO K MPUYUHOIO € Opra-
Hi4YHi 3MiHM B HOCOIJIOTKOBIH AifgHLi abo Juc-
$yHK1LiA NiAHE6IHHO-TJIOTKOBOI'0 3MUKaHHS, 10
YCKJIaZIHIOE HOCOBE INXaHH4 [2].

Y JsioroneuyHii AiarHocTULi pyuHoJadii, A. Lu-
Oy/JIbKO BaXKJIMBMM 3aB/IaHHSIM BOAayae po3Me-
>KyBaHHS MOPYLIEHb, 110 PO3PI3HAKTHCA 3a Me-
XaHi3MoM pil. He Bci cuMnTomy, 1110 criocrepira-
I0TbCS Y JAiTel 3 yIeJHUHO MilHEOiHHS, 3yMOB-
JIeHI IMM aHaTOMIYHUM MNopyueHHaM. Hanpu-
KJIaJl, KpiM aHaToMiuHUX i disiosoriunux aedek-
TiB 3yOHOTr0 psiZly, YacTO MOPYIIYETHCS iHHEpPBa-
i M's13iB OKJIIO3iMHUX opraHiB. [1o cyTi, ui Bu-
NaJIKU SBJSAIOTh CO60I0 CKJIaJHI CcriBicHyt0Yi mo-
pyLIeHHd, B AKUX 3aJidHi Ba pi3HI MeXaHi3Mu:
ediuuT neHTpasbHOI iHHepBaLil i CTPYKTYpHI
aHoMaJiil 3ybHoro psaay. Y 3B’13Ky 3 UM Jude-
peHLjia/ibHa AiarHOCTUKA Pi3HUX MeXaHi3MiB CU-
H/IPOMiB MOBJIEHHEBOI NATOJIOTil HEOOXiAHA AJ1s
NpPaBUJIbHOTO BUOOPY 3aBJAAHHS i KOPEKLiMHUX
3axo/iiB [4].
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151 ycnilHOTo OpieHTYBaHHA B IaHIK HO30J10Tii
¢daxiBLi MalOTh I0CKOHAJIO BOJIOJITH 3HAHHSMU
010 aHATOMO-}i3i0NOTiYHUX 0COBJIMBOCTEN
niZIHE6IHHO-TJIOTKOBOI'O anaparTy B HOpMI i pu
[aToJIOriL

3aJie)XHO BiJi XapakTepy NOpPYIIeHHSA (QYHKIil
MiJHeOIHHO-TJIOTKOBOI'0 3MMKAaHHSI BUZIISIOTH
pi3Hi popmu puHoJanil. Tak, y JioroneauyHin
JliTepaTypi BUAUIAIOTb TPU OCHOBHI GOpMHU pH-
HOJIaJIi: BIAKPUTY, 3aKPUTY i 3MillIaHy.

BinkpuTtow ¢popmoro pruHosasii BBaXKa€TbCS MO-
pylLIeHHS 3BYKOBUMOBHOI Ta ¢oHaLilHOI CTo-
POHHU MOBJIEHHS], 1110 € HAUCKJIaJHIIIOLO, SIK B Me-
XaHi3Max MOpyILIeHHd, TaK 1 y npoLeci noao/1aH-
Hs. BuOKpeMJIIOIOTh OpraHiyHy Ta QyHKIiOHa-
JIbHY BIIKPUTY pHUHOJIait0. BifkprTa opraniyHa
pHHOJIalil MOXKe OYTHU sIK HabyTow Tak i Bpo-
keHow. HabyTa BijkpuTa opraHiuHa pUHOJIA-
Jlif TpOSABJSAETbCA B pe3yabTaTi nepdoparii
TBEPAOro i M'IKOro mHiZiHEGIHHA NMpU YepernHo-
MO3KOBHUX TpPaBMaX, OCTEOMIEJITi, pyOlLsix, paHax
abo Mmyx/JMHaX, TOOTO y pa3i mopylieHHs Lijiic-
HOCTIi Ta PyXJIMBOCTi TBepAOro i M’ssKoro miJiHe-
OiHHSL

BpomxeHa opraHiyHa BiJIKpUTa pUHOJIAIIA 3a-
3BHYall € pe3y/IbTaTOM BPO/KEHOI'0 HE3POILeH-
Hsl M'IKOrO0 Ta TBepAOro mijHeGiHHA, Mapaaiyy
Ta Mape3y M’sIKOro Mi/iHe6iHHS 32 YMOBU KOPOT-
KOr'0 M'IKOT0 MiZlHe6iHHS, MiIC/TM30BUX TPIILMH i
HOLUKO/KEHHS 6JIYKal4yoro HepBYy.

BigkpuTa puHoJasis, IK MPaBUJIO, XapaKTepH-
3YETHCA HAAMIpHOI HA3aJIbHICTIO MOBJIEHHEBUX
3BYKIiB Ta IXHbOIO He IPaBUJILHOK apTUKYJIALL-
€10, BHACJIZIOK MiZiBUILLEHOI MOXJIUBOCTI IIPOXO-
JDKEHHA CTPYMeHs IOBITpH, 10 BUAUXAETHCH,
yepes Hic. 3a TaKMX YMOB HOCOBIi 3ByKU M, M', H,
H', a TaKOX yCi iH1Ii, IKi € pOTOBUMHU, HAOYBaIOTh
Ha3aJIbHOTO BIiATIHKY, NOPYLIYHOYU aAPTUKYJIA-
LIl HI XapaKTEepPHUCTUKH 3BYKIB.

Y JsoronefnyHiN NMpaKTHULI BpoJKeHa BIJKpHUTA
OpraHiyHa pUHOJIAJIA 3yCTPiYaeTbCAd HaW4acCTi-
e i € HacJAiIKOM BPO/PKEHUX MiIHEOIHHUX MO-
pymieHb. CMMIOTOMaMM BIJJKPUTOI OpraHi4HOIl
pUHOJIAJIIL € 3MIHU OJI0KEHHA A3UKa. fA3UK cTa-
OLTi3yeETbCS B TOMY IOJIOXKEHHI, KOJIM CIIMHKA
A3UKa BIATATYETbCA Ha3aJ, 10 IJIOTKH, a KOpPiHb
sI3MKa MiATATYETbCS Bropy, 3J/ierka 30i1blIy€EThb-
cd, rinepTpodyeTbcsa i HanpyXyeTbcsd. fA3UK
MaiiKe MOBHICTIO HEPO3BUHEHHWH, MJIIBUH, aTO-
HIYHHY, YHACTIAO0K YOro 3aJUILAITBhCA JOCTYI-
HUMHU TUIBKWA HaleJieMeHTapHIilli, HeJ0CTaTHbO
JudepeHIiioBaHi apTUKYALINHI pyXu:
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- BiIOyBalOTbCS 3MiHM y POOOTI M'A3iB M'IKOr0O
nigHebinHA. [licnsg omepauiiiHOTO BTpPy4YaHHSA
M'sike MiIHEOIHHSA B JesKid Mipi 3a/IMIIAETbCS
HeJIOCTaTHbO aKTUBHUM, MaJIOPyXOMUM, 1110 3Y-
MOBJIOETbCS HAABHICTIO pyOLleBOl TKaHWHHU.
Cnabo BUKOHYHOTbCA (QYHKILII po3MeXyBaHHSA
pPOTOBOI Ta HOCOBOI NOPOXKHUH. YacTo BUABJIA-
€TbCA aCUMETPiA M'sA3iB M'AKOro milHe6GiHHS
3J1iBa i clipaBa, AKa 3 BIKOM 3JlaTHa Iporpecysa-
TU. Can30Ba 000JIOHKA NOCTYNOBO CBITJIIIAE,
CTa€ MJIIBOIO Ta aTpo(dOBaHOIO;

- IOpYLUEHHA Ais/IbHOCTI M'A13iB iepudeprUyHOro
apTUKyJiALiiHOro anaparty. CoyaTKy mHopyuy-
€TbCA B3aEMOJiA APTUKYJALIMHUX 1 MIMIYHUX
M'A13iB, L]0 XapaKTepPU3YEThCS HEXapaKTEPHUMU
pyxaMyd M'fI3iB OOJIMYYSA MiJ 4Yac MOBJIEHHS.
CMMIOTOMOM, 110 YCKJIAJHIOE MPOLEeC MOBJIEHHE-
BOI'0 aKTy MOXXHAa BBa)KaTH IOPYILUEHHAM B3ae-
MOZil apTUKYJIALIAHUX 1 AUXaJbHUX M'M3iB, 1110
NPU3BOAUTh /10 crelydiyHuX MopyllieHb MOB-
JIEHHEBOI'O JUXaHHA. TaKoX XapaKTepHUX 3MiH
3a3HA€ PUTMIYHICTb MOBJIEHHEBOTO JJUXaHHf, B
pe3yabTaTi 4Oro NOPYIIYIOTHCA MEXaHi3MU MiX
BJMXOM 1 BUUXOM, CIIPAMOBAHICTBD Ta IIJIaBHICTh
BJAUXY i BUAUXY [5].

3akpuTa ¢opMa puHOJAI] XapaKTepU3YETbCSA
nopylleHHsIM (QpOHETUYHOI CTOPOHU MOBJIEHHS.
[lopylieHHSI HOpMaJIBHOTO NPOXO/PKEHHA I0Bi-
TpA 4Yepe3 HIC YCKJaJHeHe Ta NPU3BOLUTL [0
NOBHOTO ab0 4YacTKOBOTO YCYHEHHS HOCOBOI'O
pe30HaHCy, YUM 3yMOBJIeHa 3MiHa TeMOpy roJio-
cy. 3akpuTa ¢opMa pUHOJIaii XapaKTepPU3YETh-
cs1 3HWXKeHHAM (i3i0J/I0riYyHOr0 HOCOBOTO pe30-
HAHCY Mif Yac BUMOBU HOCOBUX 3BYKIiB M, M), H,
5. Y npoueci apTUKy/asaLii OUX 3BYKIB mij 4ac
HOpMaJIbHOI pOOOTH HOCOTJIOTKOBUM MPOXiJ 3a-
JINIIAETHCA BIJKPUTUM, A MOBITPA BiJILHO IIPO-
HUKAE J10 HOCOBOI MOPOKHUHU. fKIO HOCOBUM
pe30HaHC BiJICYyTHIH, TO Li poHeMH HAOyBalOTh
pOTOBOrO 3By4aHHA 6, 6, d, 3. OCHOBHUMHU NPH-
YWHAMU 3aKPUTOI PUHOJIAJII HaW4YacTille € 3Mi-
HU B HOCOBOMY INpPOCTOPi, a60 PYHKI[iOHAJIbHI
po3Jjiafiv  MiJHEO6IHHO-TJIOTKOBOI'O 3MMKAHHS,
TaKMM YMHOM HOCOBA IIOPOXXHMHA BiJOKPEMJIIO-
€TbCA BiJ pOTOBOI.

BuzisigioTh nepesHI0 3aKpUTY PHUHOJAJII, 110
BUHUKAE Ha POHi XpoHiyHOI rinepTpodii ciuzo-
BOI IOPOXXHUHU HOCA, K MPAaBUJIO 3a/(HIX BijIi-
JIiB HWXKHIX paKOBUH Ta 33JHI0 3aKPUTY PHUHO-
JIaJIilo, IKa Haly4acrTillle € HacJliJKOM BeJIMKHX
aJleHOITHUX PO3pOolIeHb ab0 HOCOTJIOTKOBUX
noJiniB yHacaijok ¢pi6poMU UM iHIIHUX MYXJIUH.
[Ipy nepefHiM 3aKpUTIU pUHOJIAIII IOPYLIYETh-
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Cs IPOXO/P)KeHH TOBITPA B HOCOBI X0O4H, a IpHU
3a/IHbOI 3aKPUTOI — 3MEHILIYETbCS 06'EM HOCOT-
JIOTKOBOI NMOPOXXHWHY, NPU LbOMY 3BYKU M, H
3By4yaTb K 6, J, 0. IloMiTHOIO 30BHIIIHBOIO
03HAKOI 3aKPUTOI PUHOJIAJII € MOCTIKHO BiJK-
PUTHUH POT.

Jia 3Mimanoi ¢popMu pUHOJIAIl XapaKTepHUU
HU3bKUK HOCOBHUM pPe30HAHC MiJi YaCc BUMOBH HO-
COBHUX 3BYKIB Ta HasgsBHICTb Ha3a/IbHOI'O BiJTIHKY
y TeMbpi rosiocy. [I[pyynHOI0 3MillIlaHOI pUHOJIA-
JIil € MOEAHAHHA YTPYAHEHOr0 HOCOBOI'O JIUXaH-
Hf Ta HEJOCTaTHICTb IMigHEeOiHHO-TJIOTKOBOI'O
3MHKaHH4, 110 Ma€ QyHKIioOHa/NbHe abo OpraHi-
YyHe Noxo/»KeHHsl. HaTUIIOBIIIUM € Mo€aHaHHS
3aKOPOTKOTO M’SIKOTO Mi/IHEOIHHS, MMiIC/IM30BOT0
JI0ro He3pollleHHS Ta aJleHOIAHUX BereTawlin. Y
TaKUX BUIIQJIKaX aJIeHOIAY € MNepellKOoAOoK AJid
IIPOHUKHEHHA MOBITPSA Y HOCOBI XOAU. Y TakoMy
BUIA/IKy MOTPiIOGHO peTesJbHO 0OCTEXUTH 6y/10-
By M'SIKOTO MiJIHEOIHHSA Ta BU3HAUUTH, AKA Pop-
Ma pUHoOJaJii mopyiye TeMbp MoBJeHHs. [licas
BiZJHOBJIEHHS! HOCOBOTI'O JIUXaHHA BUKOPHCTOBY-
I0Tb JIOTONEJWYHI NPUHOMH [Ji MOJO0JaHHSA
BifikpuTOI $OpMU pUHOJIaIiL [6].

MoBJ/iIeHHEBUM PO3BUTOK JiT€H 3 PUHOJIAJIEIO €
JlOCUTb OiAHUM Ta BiJIpi3HAETBHCA BiJ, YHOPMO-
BAaHOTO MOBJIEHHS. Y 3B'I3Ky 3 MOpyIlIeHHSIM
aHATOMIYHOI IiJlicHOCTI mepudepuyHOro MOB-
JIEHHEBOTO amnapary, JUTHHA M036aBJieHa MOX-
JIMBOCTI IHTEHCUBHOIO JieNeTy, NPaBUJIbHOTO
BUKOHAHHA apTUKYJALIMHUX BopaB. Haurtumo-
Billli 3BYKM N, 6, m, 0 AUTUHA APTUKYJIIOE JIyKe
TUX0 ab0 HaBiTb 0€33BYy4HO, 10 MOB’S3aHe 3
NPOXO/PKEHHSM CTPYMEHS MOBITPs Yepe3 HOCOBI
X0/l4, He OTPUMYIOUYH Yepes Lie CJIYyXOBOro MifK-
pinJieHHs.

Y piTel 3 prHOJIaJi€l0 NOPYILIEHHIO MiAJIATa€ He
JIULIe apTUKYJIALISA, 8 1 PO3BUTOK IPOCOAUYHUX
eJleMeHTiB MoBJIeHHs1 (iHTOHallisl, TEMOD, TeMII,
puTM). ['os10C y Takux AiTed rJIyxui, Hempupo.-
HUM, C1aOKUM, BUCHAXKEHUH, TUXUH, NIPUTJIYIIIe-
HHUM 3 ICKpaBO BUPaXEHUM Ha3a/IbHUM BiJTiH-
KOM. AKYCTHUYHI 3MiHH r0JIOCOBOTO CIIEKTpa I03-
6aB/IAIOTh MOro J3BIHKOCTI, 3HMXKYETbCH YiT-
KiCTb i po36ipJIUBICTb YCHOTO MOBJIEHHS, L0 PO-
3BUBAETHCA i3 3ani3HeHHAM. [lomMiyaeTbcda yaco-
BUH iIHTepBaJl Mi>K NOSABOIO NEPIIUX CKIA/IB, C/IiB
i dpa3 y nepii poku KHUTTS, SIKi BBOXKAKOTh aK-
TUBHUMHU /11 GOPMYyBaHHS He TiJIbKM MOBJIEH-
Hf, a ¥ iHTesiekTy. YacTo nepuii cjoBa AUTHUHA
NOYMHAE BUMOBJISITA MPUOJIU3HO ¥ 2 POKH, 260
HaBiTh 3HA4YyHO mi3Hilme. ®Ppa3oBe MOBJIEHHS
3’ABJIAETBCA TAKOX i3 3ali3HEeHHSM, JeKOJIH ITic-
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Jis 4-5 pokiB. KpiM aHaTOMiYHOro mopyuieHHs
nepudeprUyHOro MOBJIEHHEBOTO amnapary, y Ai-
TeN 3 PUHOJIAJIEID IHKOJIM BTOPUHHO CTPaXK/JA€E
C/yX, TOOTO PO3BUBAETbCH TYTOBYXICTh, fKa
0e3nepevyHo rajibMy€e€ MOBJIEHHEBUU PO3BUTOK.

IMnpecviBHe MOBJIEHHA PO3BHUBAETbCA HOpMa-
JILHO, IIPOTe eKCIIpeCHBHe 3a3HA€ AKICHUX 3MiH.
CnoBa i ¢ppasy, fKi BUMOBJISIE JUTHHA HE 3p0O3y-
MiJIi [J11 OTOYYIOUMX, OCKIJIBKU 3BYKH, 110 $op-
MYIOTbCH Y HUX, € HE XapaKTepHUMHU 3a apTUKY-
JIALi€I0 Ta 3By4aHHAM. [Ipyu HenpaBUJIbHOMY
[I0JIOKEHHI A3UKa B POTi NIPUI0JIOCHI 3BYKH YT-
BOPIOIOTbCS B OCHOBHOMY 3aB/JSIKM OL/IbII aKTU-
BHIM y4acTi 3aJHbOI YaCTUHHU CIIMHKU fI3UKa, He-
NPUPOAHIN y4acTi KopeHs siI3WKa Y BUMOBI, a Ta-
KOX y pasi He TUINOBOI aKTHBi3alil M'sI3iB 06-
Jny4s. Yepes MJIABICTB | HeOCTAaTHIO PYXOMICTb
KiHYMKa fI3MKa, [IiTU He MOXYTb 3/[iINCHUTH He-
00xi/jHe 3MUKaHHS 3 BepXHiMM 3y6aMHu i ajibBe-
0JIaMM [1J11 BUMOBH 3BYKIB BEpXHbOI NMO3ULII: 1,
m, 0, Y, W, W, xc, p, a 6iJis HUOXKHIX Pi3IiB — 3BYKiB
¢ 3, Y 3 OAHOYACHUM pPOTOBUM BHUAUXOM. Y
3B’I3KY 3 IIUM CBHUCTSYI Ta WUIJISAYI 3BYKHU Y Ji-
Teil HabyBalOTh IHILIOT0 3By4YaHHs [6].

3BYKM K, 2 Y MOBJIEHHi ab0 MOBHICTIO Bi/ICyTHI,
ab0 MalTh XapaKTepHUM BHUOYX, 1110 BUHUKAE B
X0/ 3'€/JHaHHS HEe3POILeHUX YAaCTHH Yy ByCi. 3BYK
p MaiKe HIKOJIM He JOCATa€ETbCA HOPMaJIbHUM
3By4YaHHSIM, BiH ab60 He BUMOBJISEThCS, ab0 Ha-
OJIXKAETBCSA 0 OJHO yAapHOro 3BYKYy. COHOp-
HUM /1 260 BiJICYyTHIN, a60 HAGJIMXKEHUH [I0 YacTo
3aMiHIOBaHUX Ha U, y, 1" B pasi puHosanii cTpa-
K/JIA€ A3BIHKICTb IPUT0JIOCHUX 3BYKIB, CIIOCTEPi-
ra€TbCS OrJIyLIeHHd A3BIHKHX Ta IXHA 3aTyxaro-
ya BUMOBA. ['0JIOCHI 3BYyKM JUTHHA BHUMOBJISIE
IIpY BiATATHYTOMY Hasa/, A3UKY 3 BUJMXAHHAM
IIOBITpA 4Yepe3 HIC, XapaKTepHUM [Jid HUX €
MJIsiBa T'yOHa apTUKYJSLiS i CUJIbHUNA HOCOBUH
BiATiHOK. HenpaBu/ibHa 3BYyKOBHMMOBA IIpU pU-
HoJsIasii Ma€ HenpaBUJIbHE 3By4aHHS QOHEM, Ta
3aMiHy ofHi€l ¢oHemu iHIIOMW. [IpakTUYHO BCi
rOJIOCHI Ta NPUIroJIOCHI 3BYKM Ha3asi30BaHi Ta
HEUiTKO po3/iJieHi Mi>k co60}o.

OCBITHIM NPOCTIP 4YacTO € YiTKKMM IHAMKATOPOM
HasABHOCTI MOpYyLIeHb MOBJIEHHEBOTO PO3BUTKY
Ta NOTPeOYE UYiTKOr0 aJIrOPUTMY BYACHOrO BU-
SIBJIEHHS Ta MiATPUMKU 3 MeTOH 3arobiraHHs
abo mojos1IaHHs 6ap’epiB AOCTYyNy /0 OCBITH Ha
BCiX piBHAX. [laji MM NPONOHYEMO PO3IJAHYTH
CTPYKTYPHIi 0COOJIMBOCTI KPUTEPIiB BU3HAYEHHS
dyHKIiOHA/NIbHUX MOPYIIEHb MOBJIEHHS 3aJIeX-
HO BiJl IXHbOTO CTyneHs [7].
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TpyaHoLLi nepiioi cTafil BKJIKYaTh He3HAYHI,
i30/1bOBaHi 0COBGJHUBOCTI PYHKIIIOHYBaHHSI MOB-
JIEHHS, IKi MOXKYTb OYTH NPHUCYTHIMU B Pi3HUX
MOEJHAHHAX.

TpyaHolui apyroi ctazii BKJIOYalOTh HAsABHICTb
3HAaYHUX 0COOJIMBOCTEN QYHKIIOHYBaHHS MOBH,
AKI MOXYTb OyTH NPUCYTHIMU B Pi3HUX NOEJ-
HaHHSAX | € NepelKoA0 A/ YCHIUIHOTO HabyT-
Ts 3HAHb Ta B3aEMO/|l.

TpyaHo1i TpeThoi cTail BKJIIOYAOTh Yy cebe Xa-
paKkTepHi 0CO6JMBOCTI (QYHKI[IOHYBaHHSI MOB-
JIEHH], W10 ICHYIOTb y pIi3HUX NOENHAHHAX |
CIPUYMHAIOTb 0COOJIMBOCTI KOTHITUBHOTO, €MO-
L[iiHOTO Ta BOJIbOBOTO PYyHKIIOHYBaHHS, fIKi 3a-
BaXKAKOTh JJOCATHEHHIO YCIIiXy Ta B3aEMOJIL

Jlo TpyAHOLIIB 4eTBepTOro CTyneHs BiZITHOCUMO
HasiBHICTb 4iTKO OKpeCcJIeHUX 0COOJIMBOCTEN T0-
4YaTKOBOI CTaAil pyHKI[iOHyBaHHSI MOBJIEHHS, SIKi
MOXYTb OYTH NPUCYTHI B Pi3HUX MOESHAHHSX,
CIPUYUHSTH OCOOJIMBOCTI KOTHITHBHOIO, €MO-
L[iIHHO-BOJILOBOTO (QYHKI[IOHYBaHHS, CTBOPIOBa-
THU 6ap’ep B yCHiIIHOMY OllaHyBaHHI 3HaHb i B3a-
EMOJIII.

TpyaHowi n’saToi cTaAil BKJIOYalOTh 0COOGJIMBOC-
Ti QYHKI[iIOHYBaHHS MOBJIEHHS Pi3HOTO CTyNEHS
BUPAXKEHOCTI, IKi MOXYTb OYTH MPUCYTHIMH Yy
NOE/HAHHI 3 OCOOJIMBOCTAMM IHIIMX QYHKLIH,
CTBOPIOIOYM 3HA4HI IepelKkoau [Jis HabyTTHA
3HaHb Ta YCIILIHOI B3aEMOJII.

OkpecsieHa HaMM XapaKTEpPUCTUKA CTYIIEHIB
nposiBy (QYHKLiOHaJIbHO-MOBJIEHHEBUX TPYA-
HOILiB, Ma€ cTaTh ¢axiBUSAM YiTKUM aJOpPUT-
MOM BH3HAaueHHS OCOOJIMBUX OCBITHIX MOTpeEO,
AKI NpeTeHAYITb Ha 3aJl0BOJIEHHA 3a YMOBHU
Ha/JaHHA [IEBHOTO PiBHA MIATPUMKHU. BignoBigHO
J0 3a3HAa4YeHOr'o OKpecJUMO pPiBHI MiATPUMKHU
JliTe! i3 pUHOJIAJIIEL.

Jlo I-ro piBHA NiATPUMKH HaJslexaThb JiTH i3 pu-
HOJIAJIIEIO, ¥ AKX yCHE MOBJIEHHS Ma€ TaKi xa-
pPaKTEepUCTUKU: OCOBJMBOCTI BiZITBOPEHHS Ha-
3aJIbHOTO BiATIHKY TeMOpy roJioCy, IJIyXuH, TH-
XUH roJ10C, TOJIOCHUHM 3BYK @ 3ByYUTb HAWUGIIbLI
PUHOQOHIYHO; ICKPAaBO BUpPaKeHA MPUCYTHICTb
Ha3aJIbHOT'O BiJITIHKY Y TOJIOCHUX 3BYKax I, y; TO-
JIOCHI 3BYKH BUMOBJISIOTBHCA 3a JOIIOMOTO0 BiJI-
TATCHYTOr0 Ha3a/ S13MKa 3 BUIUXaHHSIM yepes Hic
NOBITPSIM i3 B’'s/I0I0 TYOHOK APTHUKYJIALIELD;
0COOJIMBOCTI MOBJIEHHEBOTO AWXaHHS (MOBITpSA
NPOXOJAUTDb Yepe3 HOCOBI IJIAXHU, BUAUX KOPOT-
KU, NOBITPSIHUW CTPYMiHb CJaOKUH, Heljiiecn-
psAMOBaHHUi); ¢doHeMaTUUHI MHpolecu BiAMOBI-
Jlal0Thb BIiKy JAUTHHH, pedeHHs MalTb NPaBUJ/Ib-
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Hy rpaMaTU4Hy OY/0BYy, BUKOPUCTOBYKOTbCA pi-
3Hi 32 TUIIOM pe4YyeHHH B YCHOMY MOBJIEHHI; JIeK-
CMYHMHK 3amac BiANOBiAa€ BIKOBMM HOpPMaM.
TpyzHowi I-ro piBHA XapaKTepU3yHTbCAd HasdB-
HUMH He3HAaYHHMMMU 0COOJIMBOCTAMH, SIKI MOXKYTh
OyTU NpUTaMaHHI MOBJIEHHIO AUTHUHHU. [IpucyT-
Hiil BUpaXXeHUM Ha3a/IbHUM BIJITIHOK B YCHOMY
MOBJIEHHI Ta IMOOJWHOKI BUINAJKU IOpPYILIEHHS
3BYKOBUMOBH B [IOEJHAHHI 3 HEZJOCTATHIM IHTO-
HyBaHHAM. Lli 0cOGJMBOCTI He CTBOPIOIOTH
6ap’epy B PO3BUTKY Ta yCHIIIHOMY ONaHyBaHHI
3HaHb JUTHUHOMO [2].

[lig yac obcTexxeHHs AiTeH i3 pUHOJIAJi€l, 3BEP-
TAa€ThCA yBara Ha TaKi IOKa3HUKHY, AK:

- BUJI, BPO/IP)KEHOT'0 HE3POIlleHHs Ta BiK, Y AKOMY
BUKOHAHO IJIAaCTUKY TyOHU (XeWsomJacThKa abo
XeUJIOpUHOIJIACTUKA), MJIACTUKY TBEPAOro Ta
M'sIKOro MiZiHeOiHHSA (BeJsIoN/IacTHUKa, ypaHoIlIa-
CTHUKa);

- aHaToMiyHa 6y/l0Ba apTUKYJALIIHOrO anapa-
Ty 3 ypaXyBaHHSIM OyZ0BU TBEPAOro MiJIHEOIH-
HS1, IOBXKUHU M'SIKOT'O IiAHEeOiHHS, MOXKJIMBOCTI
aKTHBHOI'O Ta MAaCUBHOI'0 3MHUKaHHS M’ SIKOTO ITi-
JIHEGIHHS i3 33/JHbOIO CTIHKOIO TJIOTKH, Oy 0BU
3yOHOr0 psifly, XapaKTepy MPUKYCY, OLIIHKK Ha-
3aJIbHOTO pEe30HaHCy, WOro BUPAKEHOCTI, MO-
CTIMHOCTI rinepHa3aJibHOTO PE30HAHCY;

- [IOPYLLUEHHH I'0JIOCY;
- KOMIIEHCAaTOPHI MiMI4HI pyxy;

- 3BYKOBUMOBa3;

- 3araJibHa po30ipJIUBICTb MOBJIEHHS];

- JIEKCUKO-TpaMaTHU4Ha O6yZj0Ba MOBJIEHHS;

- QYHKIig niAHe6IHHO-TJIOTKOBOTO 3IMKHEHHS;
— JIOCJII/PKEHHS CIIYXY.

Ha miacraBi nux gaHux GopMyeThCs JIOroneau-
YHAU BUCHOBOK Ta y pasi moTpebu npusHaya-
I0ThCSI IOAATKOBI 0OCTEXXeHHs crnerjiagicTiB. 3a-
B/IaHHSI KOPEeKILiMHOI po60TH 3 AiTbMU 3 PUHO-
JIAJEI0 BiJIPI3HAIOTLCA 3aJIeXKHO BiJ Iepioay
KOMILJIEKCHOTO JIiIKyBaHHS.

Hacamnepep, ciify 3a3Ha4YMTH, 1[0 JIOTONEJUYHA
poboTa 3 puHOJIaJii MaE 6YTH HAYKOBO OOI'PYH-
TOBAHOI, CUCTEMAaTUYHOM, IOCJAIZJOBHOIO Ta
KOMILJIEKCHOM0. [liff Yac nuianyBaHHA Jioromneau-
4YHOI poOOTH JIOTONe/, Ma€ BUSHAYUTH CTaH PO3-
BUTKY CTPYKTYPHUX KOMIIOHEHTIB MOBJIEHHH,
CIIMPaIOYUCh Ha IICUXO0JIOTO-TNIeJarorivyti Kiaacu-
¢ikalii MOBJIEHHEBUX MOpyllieHb. Buxoasauu 3i
CTaHy PO3BUTKY HOHOJIOTIYHOIO, JIEKCUYHOIO Ta
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IPOCOJAUYHOr0 MOBJIEHHS, BU3HAYalOTh OCHOBHI
3aB/IaHHS TA OOUPATH HAMPSMOK JIOTOIe UY-
HOI po6O0TH 3 AiTbMHU 3 pHUHOJIAJIELO [8].

Kopekuisa fiTel i3 pUHOJIATIED 3a/IEXKUTD Bif il
dopmu. Kopekuiitina po6oTa Ma€ 6yTH KOMILJIEK-
CHOIO i CIpsAMOBaHa Ha BUIIPABJIEHHA MOBJIEH-
HEBUX NOPYLIEHb, PO3BUTOK CJIOBHUKOBOI'O 3a-
nacy, rpaMaTUK{d Ta I'paMaTU4YHOI'O MHCJIEHHH,
KOpEeKIil0 ICUXOJIOTIYHUX BIJIMBIB. Po6oTa nmpu
NoA0JIaHHI pUHOJIAII Y IiTel JOLIKIJIbHOTO BiKy
I'PYHTYETBCA Ha TaKUX NPUHIMNAX KOPEKLIMHUX
3ax0/1iB:

- ypaxyBaHHA MeXaHi3MiB IOpYILIeHHA MOBJIEH-
HSl Ta 0COGJIMBOCTEN CUMIITOMATUKU CTaHy Mif-
HeOIHHO-TJIOTKOBOTO ~ 3MHKaHHf, aHaTOMO-
byHKIIOHa/IbHOI CKJIaZ0BOi OpraHiB apTHUKY.JIs-
uil, AUXaHHA, CTaHy APTUKYJALINHUX OPraHis,
CJIyXOBOT'O KOHTPOJIIO, piBHA (POHEMaTUYHOIO
CJyXy, 1[0 MiKpecjoe noTpedy y GpopMyBaHHI
ApTUKYJIALIMHUX BKJIaJleHb;

- 30Ccepe/PKEHHA Ha 30epexKeHUX aHaJlizaTopax
Ta iXHiX QYHKLiAX, PO3BUTOK MNOTEHLiHHUX
NPaKTUYHUX MOXJIMBOCTEH KiHECTETUYHOIO,
CJIyXOBOI'0 Ta 30POBOr0 aHaJIi3aTOPIB;

- BUKOpUCTaHHA i3io/IoriyHOro JUxaHHsA 3 Me-
TOIO N1epeCcTPOIOBaHHA HOro Ha GoHalliliHe;

- mapaJieJibHicTb y po6oTi Haja ¢$opMyBaHHSIM
MOBJIEHHEBOTO JIMXaHHS 1 apTUKYJsALiHHOro
amnapary;

- BUKOpUCTaHHA }i3i0/0riuHOI B3aEMO3aIeXKHO-
cTi i B3aeMofiii M'I30BUX TPyl MOBJIEHHEBOTO
anapary B po60Ti 3 pO3BUTKY apTUKYJIALIMHOTO
IIPAKCUCY;

- ypaxyBaHHSl piBHS TOTOBHOCTI apTHKYJALIiM-
HOr'O amnapary /[Jif BM3HA4YeHHS MOC/Ii0BHOCTI
[I0CTAaHOBKHU 3BYKIB;

- 3BEpHEHHS YBary Ha BiKOBI Ta KOMIIeHCATOpPHI
MO>KJIMBOCTi IMTUHY 3 PUHOJIAJIIELO;

- 3a6e3ne4YeHHs CUCTEMAaTHUYHOI Ta napaJsiejibHOl
JIOTOneJUYHOI Ta MCUXOKOPEKLiHHOI pOOOTH.

Mogesib JioroneIM4HOI pO6OTH 3 JIITbMH JIOLIKi-
JILHOTO BiKy 3 PUHOJIAJII€EI0 MU MPOMOHYEMO OY-
JlyBaTH i3 BOX OCHOBHUX OJIOKIB:

[lepuuii 6s10k. OCHOBHOI METOW Joomepariii-
HOT'0 eTaly € HeJONyLeHHA CTBOPEHHS NaTOJIO-
rIYHUX KOMIIEHCAaTOPHUX 3BUYOK Ta NiZIrOTOBKA
6a3u /1 TpaBUJIbHOI 3BYKOBUMOBH. JlocaigHu-
KU BUOKPEMJIIOTb OCHOBHI HamlpsIMU KOpeK-
L[iMHOI pO6OTH 3 MOAOJIaHHS PUHOJIAJIIL, SIKi Bij-
HOCSITBCS J10 IooNepaliiiHoro nepioay:
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1) migroroBka miJHe6iHHOI 3aBicu 0 MigHE6iH-
HO-TJIOTKOBOI'O 3MUKaHHSI;

2) aKTHUBI3allis apTUKYJISALIAHOTO anapary;

3) po6oTa Hag ¢isiosoriyHUM i poHALIHUM AU-
XaHHSM;

4) mocTaHOBKa I'OJIOCHUX 3BYKiB;
5) po3BUTOK GOHEMATUYHOTO CJAYXY.

B micisonepaniiHyuil nepios; KopekliiiHe HaB-
YaHHSl [AiTel, MPOJOBXKYETbCS 3a TaKUMHU Ha-
npsiMaMu:

1) aKTHBI3allisl apTUKYJIALIIMHOTO anapary;
2) yCcyHeHHs Ha3aJIbHOT'0 BiZITIHKY T'0JIOCY;
3) nocTaHOBKa 3BYKIB;

4) HopMauii3alis NpPOCOAWYHOI CTOPOHU MOB-
JICHHS;

5) Kopek1isi poHEMAaTUUHHUX MPOLIECIB;

6) aBTOMaTH3allisl HAOYTUX HABUYOK Y BiIbHOMY
CIIJIKYBaHHI.

Jpyruii 6s0k. IlicisonepauiiHui etan 3aiMae
Jekinbka TwkHIB. [licna mutactuyHol oneparnii,
NpPOBOJUTBLCA J0AATKOBA poboTa, 1o 3abesmne-
4yye aHaTOMO-di3iosioriuHy 6a3y MpaBUJIbHICTIO
YCHOI'0 MOBJIeHHS. ['0JI0BHOIO METOM0 JIOroneiu-
YHUX 3aHATH CTAE PO3BUTOK MOBHOLIIHHOTO IiJI-
He6GiHHO-TJIOTKOBOr0 3MUKaHHA. B nepiui TwxHi
mic/s onepaiiii MOXe CnocTrepiraTucs po3TAr-
HEHHs MiiHEe6GiHHOI 3aBicH i MOMiTHA MaKCHUMa-
JIbHA 11 pyXJIUBICTh. 3HAYHO NOJIETIUYETHCA U pPO-
OUTH IIBU/IIOK HAaBUYKY POTOBOIO PE30HAHCY
FOJIOCHUX Y CIIOHTaHHe MOBJIEHHA 3a/ifHHA
TIbKY, 110 cOopMOBaHOro miAHe6iHHA y PoHa-
nito. BifoyBaeTbcs ynisHaHHA JUTHHO0 QYHKIIT
niiHe6iHHOI 3aBicH, i HOBUM OpraH 3HaXOJWUThb
CBOE€ NIPU3HAYEHHS.

Y ueit mepios Moxe crmocTepiraTvcs HaOpsK,
[IpaKTU4YHa HEPYXOMIiCTh, BiZICYyTHICTb 4y TJIUBO-
cTi M’'sikoro niiHe6iHHA. [lesiki pyxy MOXKYTb 3a-
NOAiSITU OOJIbOBI BiAUYTTSA AUTHHI, Y TAKUX BU-
najikax AUTUHA HAMara€TbCsd YHUKATH apTUKY-
JIAUIMHUX Jid. 3 4YacoM Ha3aJIbHUW BiATIHOK Yy
MOBJIEHHI CTa€ OiJblI MOMITHHUM, TOMy OCHOB-
HOIO 33/laY€el0 CTA€ po3rajbMOBYyBaHHs cHOpPMO-
BaHOI niiHe6iHHOI dipaHKU i pO3BUTOK ii pyxo-
MOCTi YU CTUMYJIFOBAaHHS UIIJIBHOTO KOHTAKTy
MiK CTIHKaMH IJIOTKU.

Yepes nmiBpoKy mic/ig onepaTUBHOIO BTPy4YaHHA
PYOLIIOBaHHA 3arOI€ThCH, 10 He NOMITHO 3Me-
HILY€E KUIBKICTb Ta 4aCTOTY BUKOHAHHA BIIpaB
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JUIsl aKTuBi3auii M’akoro mnigHeOiHHA. ToMmy B
nepuii micaui nmicasa onepauil nijHe6iHHSA, J0TO-
NeIUYHI 3aHATTA BapTO MPOBOLAUTH PEryJIAPHO
3 pa3u B TWXKJEHb, a BIOMA 3 JUTHHOK MalTh
1IO/IHA 3aMMaTUca 6aTbku. EnactudHicTs i py-
XOMiCTh M’IKOTO IiHEOGIHHSA B3a€EMOIIOB SI3aHi.
[lic/ig MIaCTUYHOrO 3aKPUTTA MasIOpyxoMa Mij-
HebiHHa QipaHKa, K MpaBUJIO, KOPOTLIAE 3a pa-
XyHOK pyOIf0oBaHHS1 paHU. PyxoBa aKTHBHICTb
nilHeOiHHSAA HabyBa€E aKTUBHOCTiI IMOCTYIIOBO
NpoOTAroM 6-8 MicslLiB. YBech 1jel Yac peKOMeH-
JYETbCA TNPOBOJAYTH aApPTUKYJIALIMHI BIpaBU
1I0AHA. 3aHATTA BapTO PO3NOYUHATU 3 BUMOBU
TOJIOCHUX @, e, 0. k1o nigHe6iHHa dipaHka npu
LbOMY 3/IMIIAETbCA HEPYXOMOI, OJHOYACHO 3
¢doHalli€l0 roJocHOro 3BYyKy MOTPiIOHO Hamara-
TUCS CIIPOBOKYBaTH TJIOTKOBUM peduiiekc.

3HauylIMM acneKkTOM KOpeKLiHHOI poboTH y
$bopMyBaHHS NPOCOAUYHUX KOMIIOHEHTIB YCHO-
ro MOBJIEHHS Y iTeH i3 3aKPUTOI PUHOJIAIEI €
PO3BUTOK Ta BJOCKOHaJIeHHA roJiocy. [ pos-
pi3HEHHA NOHATb «BUCOKI» I «HU3bKI» 3BYKH IO~
JIoCy, AITAM MOXXHAa BUKOPMCTOBYBAaTH 00pasu
Ka3KOBUX IepoOiB HaNPUKJIAJ: «BOBKA I KOMapHu-
Ka», HaJlal044 IM TOJIOCOBI, My3U4HI Ta pyXOBi
XapaKTEePUCTUKU. Y BUNAJKY, KOJIU Y JUTHUHH
IIOMIYA€ETbCA TUXE Ta IJlyXe 3BY4YaHHH T0JIOCY,
JIOLJIBHO 3aCTOCOBYBAaTH KOpEKLiWHI MeToau
BIUIMBY K MOXXHA LUBU/LLIE.

Po60Ty Haji pO3BUTKOM CJyXy AUTUHU BapTO
NIOYMHATHU 1lle Y paHHbOMY Billi, a/PKe came CJy-
XOBI AKOCTI BifirparoTh BaXXJIMBY POJIb Y PO3BHU-
TKY I'0JIOCY, K BaXXJIMBOI Ta r0JIOBHOI CKJIal0BOI
MOBJIEHHSI AUTUHU. OCKIJIbKHY rosioc 3ab6e3nevye
iHTOHaliliHe 3abapB/ieHHS Ta BUPA3HICTb MOB-
JIEHHf], TO BXK€ NPOTArOM IepUIMX MiCALIB XHUT-
TS JUTUHU NOTPiIGHO MpalfoBaTH HaJ, PO3BUT-
KOM HaBWKIB, 11006 JUTHHA BMijJia NPUCIYXOBY-
BaTUCA 0 PI3HUX 3BYKIB B il 0TOYEHHI, [10 3Bep-
HeHHs1 O6JIU3bKUX JitoJlel. BifiTak, npu HopMasib-
HOMY PO3BUTKY Ileplli KOpOTKi 3BYKU: a-a-a, a-
2y, 6y 3'BJSIOTBCA Y MOBJIEHHI JIUTUHU BXe Ha
3-my Mmicani xkuTTA. CaMe Le nepios; HA3UBAOTh
«TYJIIHHAMY, JJ11 KOro pO3BUTKY HeobXxiJHa Be-
JIMKa yBara [0 BUMOBU U apTUKYJIsALil 3BYKIB 3
60Ky popocaux. Ilpy BUHHUKHEHHI mNpo6JseM,
creniasiict Ta 6aTbKU MalOTh HAaZATHU JIOIIOMOTY
JIUTHHI, 1106 BOHA 06ayuJa, Bijuy/ia Ta novysa
apTHUKYJIALI0 3ByKa 1 CJI0Ba.

[IpoTArom nepuoro poKy *HUTTs JUTUHH, 6AThb-
KaM MO>XHa HacCIiBYyBaTH BeceJli MeJsoAil, iMiTy-
BaTU pa3oM 3 HUM B irpoBiit ¢popmi pi3Hi rosocu
TBapuH, npupoay, nrauok. o6 ctumynroBaTH
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NiBULLEHHA JUTUHOI CUJIY I'0JIOCY MOXKHa Ipa-
TUCA B MDKMYPKH, T'yKaTH 1i, BiZIMIIOBIIM MPU
LIbOMY Ha JOCTaTHIO BizcTaHb. [l pO3BUTKY
roJIocy TaKOX PeKOMEHJYETbCA 3aCTOCOBYBATH
3aMnMcH yJbJIeHUX MiceHb i MesoAid MybToi-
JIbMIB, pi3HOMaHITHUX Bifieo A1 AiTel Ta GOHO-
3allMCH 3BYKIiB y IPUPOJI.

3iHCHIOIOUYM aHaJsli3 0COOJIMBOCTEH MOBJIEHHE-
BOI'0 PO3BUTKY JUTHUHH, OATbKaM pPEKOMEHAY-
€TbCA NPOJOBKUTHU CHIBIPALIO 3 JIOTONEL0M Haj
PO3BHTKOM HaBUYOK MOBJIEHHS 1 3al00iraHHAM
MOBJIEHHEBUM TMOpPYIIEHHSM Yy MOJaJbLIOMY.
Heob6xifHO mpoBoAUTH pOGOTY i3 TpeHyBaHHA
M'IKOTO MigHEeOiHHS A0 MiAHEeO6iHHO-TJIOTKOBOrO
3MHUKaHHS, 3[iMCHIOBAaTH MNPOQPIIAKTUKY [OuC-
Tpodii M'A3iB IJIOTKM Ta NiJHEOIHHSA, IPH LILOMY
CIPSIMOBYBATH OCHOBHI 3yCUJI/ISA 151 ONyCKaHHSA
KOpeHsl ¥ YKpillJIeHHs1 KiHYMKa si3UKa, IepeMi-
LIIeHHA A3UKa BIepeJ, akTuBi3alii pyxiB LIiK Ta
ry6, IOCTaHOBKM MpPaBWJIBHOIO JAWXaHHS, ¢op-
MyBaHHSl HOpPMa/JIbHOIO CTPYMEHIO MOBITpH,
YHUKHEHHA TPYAHOLIIB Yy BUT'OJIOLIEHH] 3BYKIB B
3B’I3HOMY MOBJIEHHI AUTHUHU [3].

/lo IpOCOAUYHOrO0 KOMIIOHEHTY BXOJUTb IHTO-
HalliiHa BUPA3HICTb yCHOro MoBJIeHHd. OCKisib-
KU Yy [liTel i3 pUHOJIaJIi€X0 HarnYacTille CrocTepi-
ra€ETbCAd MOHOTOHHE Ta eMOLiliHOo 306iHi/e MOB-
JIEHHS], TO [liTell HeoOXiJHO O3HAaWOMUTH 3 MO-
HATTAM IIPO Te, LIO:

- iHTOHAllig 1le 060B’sI3K0OBa 03HAKa YCHOI'0 MOB-
JIEHHS;

- IHTOHaLiA JolnoMara€ BUCJOBUTU MOYYTTA Ta
3pO3yMITH IX IHILIUM;

- 03HAMOMUTH JiTeH 3 piSHUMHU BUJAMH iHTOHA-
Uil Ta HaBYUTHU IX 3aCTOCOBYBATH IHTOHALIO
BIZIIOBIZTHO 10 CUTYyallil;;

- HABYUTH JiTel pO3pi3HATU Ta BXKMBATH Pi3HO-
MaHITHI IHTOHALiMHI CTPYKTYpU y BJIACHOMY
MOBJIEHHI.

HaykoB1i Ta NpakTHUKM pEKOMEHAYIOTb 4Yepes
Ipy AOHOCUTH JITAM, 1110 € pi3HI BUAU iHTOHALII:
pPO3MOBiZiHA, OKJIMYHA, MUTAJIbHA Ta CIIOHYKa/Ib-
Ha. Bizi Haros1ocy, AKUM BUPAXKAETHCA B IHTEHCHU-
BHOCTI 3ByYaHHSl OKpeMHUX CKJIa/[iB 4acTo 3aJe-
»KUTb 3HauYeHHs cjoBa. KopekuiliHa po6oTa BU-
Marae€ BIUIMBY Ha BCIO apTUKYJIALIMHY CUCTEMY.
[laTodisiosioriuni gocaiKeHHs, 1110 BUSABJISIOTH
0CcOo0/IMBOCTI AuxaHHd, GpoHauil i apTukyaayii y
ZliTeH, pO3LIMPIOIOTh YSBJIEHHA NMPO CTPYKTYpPYy
MOpYILIEHHA i J03BOJISIIOTh BUOHUPATH OisiblI 06-
[PYHTOBAHI 1 LijiecnpsAMOBaHi MeToAuY Jiorole-
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JAA4YHOI po60TH. OCO6/IMBO BaXJIMBUMU € PaHHI
npodiakTU4HI i KOMILJIEKCHI KOpEeKIilHi 3axo-
A4, AKI MOXYTb NOKPALUTH PO3BUTOK YCHOTO
MOBJIEHHA y JiiTeH 3 pUHOJIAJIIEIO.

Brcoky pe3y/bTaTUBHICTb CUCTEMU JIOTOIEAU-
YHOTO BIUIMBY Ha JUTHHY 3 PUHOJIAJIAEI0, OYJI0
po3po6JsieHO  BITYU3HAHMUMHM  HAYKOBLSMHU-
NpaKTUKaMU Lie B MUHYJIOMY CTOJITTI. Tak, Bo-
HU CBOIM 6araToOpiuHMM /0CBiJIOM poOGOTH Jl0BE-
JIY, 110 CUCTEeMaTH4Hi JIOTONEeJUYHi 3aHATTH €
HEOOXiAHUMU i AOLJIBHUMHU 1le B Aoolepalii-
HoMy nepioai. [IpoTe HUHI BapTO BpaxOBYBaTH,
1110 I[}0 cUCTeMY OyJsi0 po3po0bJieHO, KOJIK CTPOKHU
ONepaTHMBHOr0 BTPY4YaHHSA Oy/iu GiblI Mi3HIMHY,
TO6TO (isiosioriyHa ¥ 0COOBUCTICHA TOTOBHICTb
JUTHUHMU 10 CHiJIbHOI po60TH OyJia Kpale cop-
MOBaHO10. BpaxoByrouu 1ie, Jioronesu CbOroZieH-
Hf BU3HAKOTh LII0 METOJUKY SIK epeKTUBHY 3a
BIICYTHOCTI y AWUTHHU CUCTEMHUX NOpPYLIEHb
MOBJIEHHH [9].

Oco6uBICTb OKpecsieHOI MeTOJUKHU IOJIATAa€E B
TOMY, 10 Ha TJI AUXaJbHUX | apTUKYJALIKHUAX
BIIPaB, PO3BUTKY KiHECTETUYHUX BiUyTTiB, yBa-
ra JUTUHU 30CepePKy€ETbCA CII0YaTKy Ha apTH-
KyJSALIKHOMY yKJIaJi (apTHKyJieMi) 3BYKa, a Io-
TiM, 32 YMOBH II 3aCBOEHHH, 3 IPOMIXKKOM 4Yacy,
Jl0JIy4al0ThCS TOJIOCOBI 3B’A3KU. Y mpoiieci ¢pop-
MyBaHHA apTHUKyJleM OCO0JIMBA yBara HpHBep-
TAETHCA IJIABHOMY, HEBUMYILEHOMY XapaKTepy
pyxiB, AJi TOro, 106 MOXHa OyJi0 3amnoGirTu
BUHUKHEHHA CUHKIiHe3il y JIMIIbOBOMY Ta MiMiy-
HOMY HepBi. ¥ cucTeMi BIpaB 3 PO3BUTKY apTH-
KyJIALIHHOrO anapaTy BaXXJIMBUM € BUKOPUC-
TaHHA  ¢i3ioyoriyHoi  B3aEMOOOYMOBJIEHOCTI
M’SI30BUX TPyl MOBJIEHHEBOro amnaparty. [locui-
JIOBHICTb pPOOOTH HaJi 3ByKaMM BHU3HAYa€ETbHCA
piBHEM rOTOBHOCTi apTUKYJIALIAHOI 6a3u.

3MICTOM TaKHUX JIOTOIleJUYHUX 3aHATH € Iepe-
BUXOBaHHS (¢i3io/ioriYyHOro AMXaHHS Ha MOB-
JIEHHEBE; BiJiNpalloBaHHA JUdepeHLiH0BaHOr0
B/IMXY Ta BU/JUXY; TPEHYBAHHA JIOBrOro Ta piB-
HOMIPHOI'O POTOBOTO BUAUXY JJIA peasisalii ro-
JIOCHUX apTUKyJieM (6e3 3aCTOCYyBaHHS roJiocy)
Ta GPUKATUBHUX IVIYXUX NMPUTOJIOCHUX; NPaBH-
JIbHUM PO3MOJiJ KOPOTKOIO Ta JOBrOro pOTOBO-
ro, a TaK0X HOCOBOTO BJWXY Ta BUAUXY AJs1 do-
pPMyBaHHSI COHOPHUX i adppUKATUBHUX 3BYKIB;
BUTOJIOLIEHHS M'SIKMX 3BYKIB. ¥ JlaHill MeTOAuULIi
YiTKO BH3HA4Y€HO OCHOBHI eTanu KOpPEeKIiKMHOi
po6oTH (MiArOTOBYUHN Ta OCHOBHUH ), 0COBJIUBO-
CTi JioroneM4HOI poO6OTH B J|0- Ta Mic/asonepa-
LiMHOMY TepioJii, a TaK0X 3a3HAYAEThCS MOCJIi-
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JIOBHICTb BUKOHAaHHA pPOOOTHU HAJ, 3ByKaMH Ta
Jl03yBaHHS MaTepiay B pi3Hi nepiofy po60TH.

['oJ10CHI 3BYKM MPONOHYETHCA POPMYBATH Y Ta-
Kill OCIiA0OBHOCTI: q, €, 0, ), U, 5, 10 (3aBePILYE L10
MOCJIiIOBHICTDb 3BYK Ui). 3BYKH 4, €, 10 GOPMYIOThb-
s 3i crioJiydeHHs ¥ Ta BiJIOBiAHOr0 roJIOCHOTO
3BYKa (4, € 0, y). 3BYK 1 JJa€ MOXJIUBICTb 3p03Y-
MITH HampsIMOK MOBITPS, 1[0 BUJAMUXAETbCS, SK
nepiol, Tak i Apyroi yacTUHU JUPTOHTra. [Hui
JIOCTITHUKHA PEKOMEHAYIOTb TaKUKU NOPSJO0K I110-
CTAaHOBKM MPUTOJIOCHUX: N, 6, M, m, 0, H, (), /1, K, 2,
¢, 3 xabon, m K 1, 6,0,2C 3 W, x abon, 6 q@,s,
m, 0, 41, K, 2, ¢, 3, X. TOO6TO BCi NPONOHYOTH OYM-
HaTHU [OCTAaHOBKY IPUTOJIOCHUX 3i MPOPUBHHUX
(n, 6) Ta nepeAHLOSAZUKOBUX (M, J, H).

Jlelo iHIIOIO0 € IPOIO3ULiA PO3NIOYUHATH PO6O-
Ty 3 IOCTAHOBKHU ILIJIMHHUX ¢ 1 8, OCKIJIbKU IX
BMMOBA He NOTpebye NiZIBULLEHOI CUJIU T0JI0CY,
1[0 He € 6aKaHUM JJId ocabJsieHol JUTHHU. Ha
OCHOBI ¢ 1 8, 3MiHUBIIY apTUKYJIALIAHUN yKIa],
IIPONOHYETHCA PO3NOYMHATH C i 3 (OCKIIBKM Au-
THUHA MOXKe HaJaTH XOJIOAHUM CTPYMiHb IOBIT-
psi). CnyMparoyuch Ha KOPOTKUH, BiIpuBYacTU ¢h
Bi/I0OYBa€ETHCS 3MUKAHHS 1 yTBOPIOETHCSA 3BYK N, A
Bi/] 3ByKa 8 MOXKHa MOCTaBUTH 3BYK 6. KiJlbKicTb
3allpONIOHOBAHUX AWTHHI BIpaB Ha KOXHOMY
3aHATTI MOXXe OyTH pPi3HOW, B 3aJI€XKHOCTI Bij
CTyneHs nosiTpsa. Hanpukiag, Ha nepuiomy 3a-
HATTI 103BOJIEHO OOMEXHUTHCA JiMlle TPeHyBaH-
HSIM POTOBOI'0 BUAUXY ab0 neperTH A0 popmy-
BaHHS apTUKYJIALIL AeIKUX F'0JIOCHUX 3BYKIB [2].

JlopeyHUMM Ta aKTyaJIbHUMU € 3allpONIOHOBAHI
aBTOPOM CrelliaJibHi TabJIu1i AJ151 aBTOMaTH3allil
MOCTaBJIEHUX 3BYKIB, Ma/IlOHKH, KapTUHKH, 3a-
BJIAaHHS /11 6aTHKIiB TOILO.

Y 3B’13Ky 3 BUILIEBUK/IA[IeHUM, aHaJli3 METO/IB i
NPUNOMIB, SIKi BAKOPUCTOBYKOTbCA B NpPAKTHY-
HiM Jioromne/ii, Ja€ 3MOTry BUOKPEMUTH OCHOBHI
NPUHIMIIM Ta HANPsMKHA KOpEKILiMHOI poboTH
ZliTel JOUIKIJIBHOIO BiKy i pyHOJIai€lo:

- BpaxyBaHHA MexaHi3MiB MOBJIEHHEBHUX I10pPY-
HleHb i cMMNTOMIB (HampUK/IaZ, CTaHy HifHe-
OIHHO-TJIOTKOBOI'O 3MUKAHHA, aHaTOMIYHOro Ta
$yHKILiOHA/JIBHOTO 30epeKeHHs apTUKYJSALiN-
HUX OpraHiB, JAUXaHHS{, CTaHy ApPTUKYJALINHOI
6a3u, CIyX0BOrO KOHTPOJIIO, piBHA dOHEMATHY-
HOTO CJIyXY TOII0);

- CMpaTucs Ha 30epekeHi aHasi3aTopu Ta ixHi
byHKIIT A1 pO3BUTKY MOTEHI[iHHUX (PYHKIiO-
HaJIbHUX MOMJIMBOCTEM MOTOPHO-CEHCOPHUX,
CJIyXOBUX i 30pOBUX OpraHiB;
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- BUKOPUCTOBYBaTU isiosioriuni AuxanbHi Tex-
HIKU JJ1S1 IepeHaBYaHHs JjadparmMaibHOro JU-
XaHHf, BUIUXY Yepes poT;

- mapasieJIbHO MpaloBaTH HaJ, GpopMyBaHHAM
BOKaJIbHOT'O JIUXaHHSl Ta apTUKYJALIAHOIO YK-

Jany;
- BUKOPHUCTOBYBATHU QisiosioriyHy B3aeMo3sase-

>KHICTb 1 B3aEMOZil0 M'SI30BUX TPYI T'OJIOCOBUX
OpraHiB NiZi 4ac po3po6KHU BOKaJIbHUX BIPAB;

- BpaxyBaHHd piBHA HiATOTOBJIEHOCTI apTUKY-
JISILIMHOI 6a3U 3BYKIB /11 BU3HAYEHHS OCTiJ0-
BHOCTI apTHKYJIAL{I;

- BpaxyBaHHsI BIKOBUX i KOMIIEHCATOPHUX MOX-
JIMBOCTEW JiTEN 3 PUHOJIAJIELD;

- 3a6e3neyeHHs] CUCTEMHOCTI Ta NapaJiesibHOCTI
JIOTOIeJUYHOI Ta IMCUXO0JIOTIYHOI KOpeKIIil.

CMUCOK BUKOPUCTAHUX DKEPEN / REFERENCES
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Abstract. The study dives into the impact of social media on youth
education and well-being as social media represents a significant
obstacle to the academic achievement of youth and holds the
opportunity for youths to improve their teaching and well-being. The
dangers associated with social media are hinged on the continued use
of these platforms, which can be referred to as social media addiction,
which negatively causes poor sleep patterns and duration, invariably
impacting academic activities during the day and resulting in
drowsiness. More so, the constant following of trends and messages
can be distractive, thus affecting productivity and focus. Excessive
screen time and social media addiction can also negatively impact the
well-being of youth, with social media content capable of contributing to
feelings of inadequacy and anxiety. Stakeholders must recognise these
dual effects and implement measures to promote healthy online
behaviours and digital literacy skills. By doing so, we can harness the
educational benefits of social media while mitigating its potential
harms, ultimately supporting the holistic development and well-being of
young people in the digital age.

Keywords: Social media, education, well-being, impact, youth, addiction.

INTRODUCTION

Social media platforms have rapidly developed
globally, with several billion users. As of Febru-
ary 2024, an estimate of over 5 billion users of
social media has been reported from the global
world population, which is estimated to have
slightly exceeded the 8 billion mark [1], which
indicates that over 62% of the worldwide popu-
lation is current user of social media with youths
and teens forming a high percentage of active us-
ers of these platforms. Vogel et al. reported that
95% of youth aged 13 to 17 use social media, fur-
ther bolstering the many youths who actively use
these platforms [2]. Similarly, the NORC Center
for Public Affairs Research also noted the high
social media usage among teens, with 95% of
them using diverse social media platforms [3].

There are currently several social media plat-
forms, with Facebook, YouTube, WhatsApp, and
Instagram among the leading platforms, with ac-
tive users exceeding 2 billion. In contrast, other
social media platforms with high users include
TikTok, WeChat, X (formerly known as Twitter),
and Telegram, among many different platforms
[4]. The central aim of these media platforms is
the interconnection of the globe through the cre-
ation and sharing of content, ideas and interests,
which, to a high degree, has a significant impact

Section “Education”

on the lives of users, positively or negatively,
bearing in mind the high human population ac-
tively using these platforms. The increased usage
of social media, thus, indicates that the time
spent on these platforms for the sole purpose of
socialising and engagement in global trends
would have an immense impact on the academics
of youth due to increased distraction, increase in
procrastination of reading of their academic's
instructional material and less time in conducting
academics' research.

Despite the perceived impact of social media,
when these platforms are precisely channelled
towards youth education, they hold great poten-
tial to increase their knowledge base. Education
is built on the foundation of the transmission or
access to knowledge, skills and character that can
be obtained through formal and informal pro-
cesses. Authors [5] noted in their study that so-
cial media could help facilitate learning and
knowledge creation in e-learning. However, the
excessive usage of social media could prove det-
rimental to the formal academic achievement of
youth, considering that a considerable percent-
age of them spent more time online checking out
videos and commenting on social activities,
which could be a source of distraction from at-
taining academic success. Authors [6] noted that
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the more time children spend using the internet
comes with the negative consequence of losing
touch with their physical surroundings. They fur-
ther stated the challenge of the time spent online,
with an average of 2-5 hours spent online daily
[6].

This study seeks to explore social media's im-
pacts on the education and well-being of youth,
considering that the most active users of these
platforms are youth. The well-being of an indi-
vidual encompasses the emotional, physical, so-
cial, mental and intellectual state, which invaria-
bly is a determinant of the quality of life and the
ability of such individuals to be responsible for
making quality contributions to their environ-
ment. The focus of the study would be limited to
the impact of social media on youth education,
bearing in mind the duration of their time spent
on these platforms and how these platforms af-
fect their all-round well-being.

Literature review

The world is rapidly advancing technologically,
and one of the consequences of these changes in
the usage of technology is the increase in social
media usage among youth and how these plat-
forms play a significant role in the lives of youth,
thus ushering significant challenges and provid-
ing exciting opportunities for youth. Authors de-
fined social media as any application or website
that offers a platform for users to create and
share content or enable the social network-
ing/connection of diverse users [7]. Authors
added that social media further promotes busi-
nesses and discussion and has an advantage over
traditional media [8]. These platforms became
popular with the launch of Facebook and Twitter
in 2004 and 2006 respectively [9]. The success of
both Facebook and Twitter ensured the rapid
growth of other social media while placing this
judgement on the number of active users of these
platforms. Currently, Facebook with 3.1 billion
monthly active users, YouTube with 2.51 billion,
Instagram with 2 billion, WhatsApp with 2 bil-
lion, WeChat with 1.31 billion users and TikTok
with 1 billion are the most accessed social media
in the world [10].

The amount of time spent on social media has
dramatically increased the dangers associated
with these platforms. Authors [11] conducted a
cohort longitudinal study on the time spent on
social media by youth between the ages of 12 and
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15. He noted the impact of adolescents spending
over 3 hours on social media. The authors said
that adolescents are more likely to have their
mental health impacted by increased social me-
dia and further advocated that research should
be conducted to ascertain a suitable time for
youth to engage in social media. In the same vein,
some other authors noted that an average of 3.5
hours per day is spent daily by 8th and 10th
graders, with the authors asserting that adoles-
cents who spend over 3 hours per day have an
increased risk of experiencing depression and
anxiety, which cumulatively affects their mental
well-being [12, 13]. Other challenges of spending
a considerable amount of time were exemplified
by the study conducted by authors [14]. They
noted how negative experiences such as cyber-
bullying as well as cyberstalking affect the self-
esteem of youth [14].

Smith et al.'s study on the impact of social media
on adolescent social well-being indicates that
these platforms can both boost the sense of social
well-being of youth and deter them [15]. The au-
thor advocates the cautious use of this platform
to enhance and promote psychological well-
being among youth. Similarly, authors [16] as-
serted that social media promotes a sense of be-
longing among youth.

The Academics of youth are vital in contributing
to their nation's development. Some studies have
been conducted to ascertain social media's im-
pact on youth academic achievement [14, 17, 18].
Addiction to social media was found to be associ-
ated with student, most especially those in higher
education, with this addiction having an impact
on their academics [19, 20]. Authors [21] studied
the effect of social media on academics and in-
terpersonal relationships among undergraduate
students. The finding of their study indicates that
it is not the usage of social media that affects the
academic performance of students with under-
graduates who spend between 2-5 hours and fol-
low social media between 1 and 10 times a day
having lower GPAs. The study further shed light
on social media addiction and how it affects the
duration of sleep of youth, thus impacting their
well-being.

RESULTS AND DISCUSSION

Impact of social media on the education of youth.
Since the introduction of Facebook, the populari-
ty and usage of social media platforms have been
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increasing as they form an essential part of indi-
vidual lifestyles. The impact of social media has
been studied to ascertain its effect on the educa-
tional achievement of youth [14, 17, 18]. Several
variables need to be considered to understand
social media's impact properly. Of these, the most
important is the amount of time the continued
use of these networks leads to a situation known
as social media addiction. Social media addiction
is on the rise among adolescents and youth, and
it seems not to be slowing down, considering the
continuous increase in the number of active us-
ers of these social media platforms. Authors [21]
study exemplifies the duration of time that youth
spend on social media, as over 84% of the under-
graduates involved in his research claim to spend
over 2 hours daily on social media while a high
percentage of them claim to visit or follow their
favourite platform at least ten times in a day.
Some authors have noted that the interface and
every other design of these platforms have been
designed to ensure maximum user engagement,
encouraging the excessive use of these platforms.
Some of the strategies employed in the design
include the infinite scroll, push notification, the
display of popularity, and an algorithm that rec-
ommends content to users based on their data,
such as displaying content that users would be
interested in [22].

The constant visits to these platforms, which, on
most occasions, are for social interaction, could
prove distractive and negatively affect students'
academic performance, resulting in reduced
productivity and focus. Authors [21] called fre-
quent or impulsive visits to these social media
platforms social media addiction, with the au-
thors further stating that ongoing visit to social
media platforms negatively affects students' aca-
demic performance. Some other scholars also
noted that the changes in the brain structure of
individuals with social media addiction are simi-
lar to the changes that occur in individuals who
have gambling and substance abuse [23, 24].

The addiction to social media has been observed
to affect the academic of youth, with one of its
effects attributed to both the quality and dura-
tion of sleep. The fatigue resulting from disrupted
sleep patterns and time impacts the cognitive
function of youth during lecture periods study
time while cumulatively affecting their academic
activities. Author [17], as cited in [18, p. 2], de-
scribed, "Social media exposes people, especially
the young generation, to new exciting activities
and events that may attract them and keep them
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engaged in different media contexts for hours
just passing their time. It usually leads to reduced
productivity, reduced academic achievement,
and addiction to constant media use" [18, p. 2].

The addiction or spending of excessive time on
social media has been observed to cause distrac-
tion during academic activities, for instance, dur-
ing lectures and study periods, with student con-
stantly checking their phones at the beep of any
message. This aligns with the view of [18], who
asserted that students repeatedly pay attention
to their phones to keep track of their messages
on social media. This addiction affects their cog-
nitive mental capacity and their ability to pay at-
tention to their learning process. The addictive
nature of social media could also impact the time
allocated to studying and completing learning
activities such as assignments, which can hinder
learning and retention of academic information.

Despite the negative consequence of social media
addiction on student academic achievement,
some other studies have reported the benefits
that could be extracted from these platforms to
ensure a quality learning environment. Authors
[21] noted that most of the students involved in
their survey claimed that social media enhances
knowledge-sharing among peers, friends and
classmates. More so, these students further
claimed that through social media, they could
participate in project group discussions, contact
their instructors and teachers and share notes,
which would aid their academic development
and easy completion of study projects without
face-to-face interaction [21, 25].

Overall, the impact of social media on academic
achievement depends on how individuals use
and manage their social media usage. While it
can offer benefits regarding communication and
resource access, students must develop strate-
gies for balancing social media use with their ac-
ademic responsibilities and prioritise activities
supporting their learning goals.

Impact of Social Media on the well-being of youth.
The well-being of an individual is the quality of
their life, which could be measured in terms of
their happy and healthy state, both physically or
mentally and the ability to manage stress. The
growing concern about the impact of the in-
creased usage of social media on the well-being
of youth has been studied by psychologists, edu-
cators, and social scientists, who have been bear-
ing in mind the increased usage of these plat-
forms within the last two decades. The American
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Psychological Association warned on the influ-
ence of social media in shaping the mental devel-
opment and health of youth with factors such as
the duration of time spent on these platforms, the
content type that they are exposed to and the ex-
tent to which these platforms interfere with ac-
tivities that are necessary for quality health such
as sleep and physical activities [26].

In their study, the authors [7] noted the report of
nineteen studies that showcase the relationship
between social media use and depression. Au-
thors [11] further stress that young adults who
spend over 3 hours daily on social media have a
double chance of developing poor mental health
with symptoms such as depression and anxiety.
Authors [22] controlled trial among youths is a
pointer to the relationship that exists between
increased social media usage and depression. In
their study, social media was deactivated for four
weeks to observe its impact on the well-being of
the young adults and adults involved. The result
of the survey indicates that well-being (i.e. life
satisfaction, depression, happiness and anxiety)
had improved at the end of the fourth week [22].

The poor well-being of youth associated with the
continued use of social media could be caused by
factors such as reduced self-esteem as a result of
comparison with the achievement of others,
cyberbullying that could translate into a state of
inferiority and body shaming [7]. More so, the
over-reliance on social media to form a social
connection could limit face-to-face interaction
and real-life social connections. This lack of
meaningful interpersonal relationships can con-
tribute to feelings of loneliness, isolation, and de-
pression.

Social media can also pose the danger of addic-
tion among youth in a bid to follow trends and
exposure to content that encourages substance
abuse, violence, conflicts, sex and other vices.
Constant exposure to negative news and images
can increase stress levels and contribute to feel-
ings of anxiety and helplessness. Authors [27], in
their study, also shared a similar viewpoint that
youth are more likely to engage in the risky be-
haviour that they are exposed to on social media
with huge content that relates to substance
abuse, self-injury and suicide readily available
online. Authors [28], in their study of 400 psychi-
atric patients, noted that a small proportion of
youth who were hospitalised due to psychiatric
challenges and to prevent self-harm to others
claimed to have viewed online content promot-
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ing suicide or self-injury two weeks before their
admission.

Sleep patterns and duration have been recog-
nised to impact an individual's cognitive function
and mental health. Author [29] showcased the
relationship between screen time before bed and
other outcomes such as poor sleep quality, day
drowsiness, and shorter sleep duration. This is
the reality of most youth and adolescents, as
most check their phones at least once at night
[30]. Therefore, inadequate sleep is sure to affect
an individual's well-being, bearing in mind the
meaning of well-being, which concerns the quali-
ty of life.

The prospect of social media. Although several
negative consequences of social media have been
observed, in most cases, the negative conse-
quences of social media are associated with the
duration of time expended on these platforms,
several other benefits and potential still exist for
the use of social media to improve educational
outcome and further, improve the well-being of
individuals.

Social media platforms provide access to vast ed-
ucational content, including articles, videos, and
tutorials. Students can follow educational pages,
groups, and accounts relevant to their academic
interests, enhancing their understanding of vari-
ous subjects. One social media platform that has
been observed to contain several tutorials that
would enable learning and further improve
blended education is YouTube. Authors [31]
study conducted at the University of Sharjah,
UAE, among Medical, Pharmacy and dental stu-
dents buttresses their favourite social media
platforms, Facebook and YouTube, as they would
facilitate learning.

The formation of online communities can be vital
in improving youth education, bearing in mind
that some of these platforms enable the creation
of online learning communities where students
can connect with peers, share resources, ask
questions, and collaborate on academic projects
[32]. These communities foster a sense of belong-
ing and support, which can enhance learning
outcomes. Platforms like LinkedIn offer network-
ing opportunities with professionals, experts, and
alums in students' fields of interest. This is vital
in answering students' curiosity by connecting
them to other experts in their field of interest.
Networking through social media can lead to in-
ternships, mentorship opportunities, and valua-
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ble connections that support academic and ca-
reer development [33].

Social media facilitates collaborative learning
through group chats, discussion forums, and
shared documents. Students can engage in group
study sessions, exchange ideas, and work togeth-
er on assignments, leading to deeper learning
and improved academic performance. Social me-
dia platforms provide real-time updates and
news on current events, developments in various
fields, and educational conferences. Staying in-
formed through social media can enrich students'
understanding of their subjects and inspire them
to explore new topics.

Social media allows students to communicate
with their educators outside of traditional class-
room settings. They can ask questions, seek clari-
fication, and engage in discussions with profes-
sors and teaching assistants, leading to a deeper
understanding of course materials. Social media
platforms allow students to express their creativ-
ity, share their academic achievements, and
showcase their projects to a broader audience.
This can boost confidence, motivation, and pride
in their academic work. Students can leverage
social media to share educational resources,
study tips, and exam preparation strategies with
their peers. This collaborative resource-sharing
can enhance learning efficiency and academic
performance for all involved.

Social media platforms allow people to connect
with friends, family, and communities, especially
geographically distant ones. Maintaining social
connections through social media can reduce
loneliness and foster a sense of belonging and
support [15]. Some studies have associated an
improved sense of belonging with enhanced aca-
demic performance [34, 35].

Social media communities offer support net-
works for individuals facing challenges such as
mental health issues, chronic illnesses, or per-
sonal crises. These communities provide a space
for sharing experiences, seeking advice, and ac-
cessing resources that promote well-being. Social
media platforms disseminate valuable infor-
mation and resources related to health, well-
being, and self-care. Users can access articles,
videos, and information on mindfulness, stress
management, and healthy lifestyle choices, em-
powering them to make informed decisions re-
garding their well-being.
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While social media has the potential to enhance
well-being, users need to be mindful of their us-
age patterns and prioritise activities that pro-
mote positive interactions, meaningful connec-
tions, and personal growth. Balancing social me-
dia use with offline activities, practising digital
detoxes, and setting boundaries around screen
time can help maintain a healthy relationship
with social media while prioritising overall well-
being.

CONCLUSIONS

The impact of social media on the education and
well-being of youth can be seen from the per-
spective of a coin having two sides, with one side
posing a negative impact on the educational de-
velopment of youth due to the continued use of
this platform. At the same time, it can also revolu-
tionise how young people access information and
educational content. Social media addiction can
interfere with academic performance, attention
span, sleep duration and patterns. Moreover,
constant exposure to social media feeds and con-
tent can affect the quality of life of youths, hence
contributing to feelings of anxiety, depression
and inadequacy among young people, affecting
their overall well-being.

Despite the dangers associated with the contin-
ued use of these platforms, when used in moder-
ation, they can be a powerful tool for youth to
improve their creativity and education with in-
formation available to them. Platforms like
YouTube, LinkedIn, and educational blogs pro-
vide efficiently accessible resources for various
subjects, making education more engaging and
interactive. Social media also facilitates collabo-
ration among students and educators, fostering a
sense of community and enabling peer-to-peer
learning.

It is pertinent that a proper balance be staked on
the use of social media, hence taking advantage
of the educational benefits available within these
platforms and mitigating the negative impact of
the continued use of these platforms. The success
of using social media to facilitate the academic
improvement of youth would require the efforts
of parents, youth, policymakers, and educators to
step up to ensure the healthy use of these plat-
forms.
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BCTYN

AHoTaujia. Y cTaTTi po3rnsiHyTO MeTof HEeBU3HAYeHUX KoedilieHTIB K
eNeMEHT METOLO0MOMYHNUX 3HaHb KOHKPETHO HAYKOBOrO PiBHA ManbyTHIX
yunTenis  maTemaTuku.  3ayBaxeHo, WO  QOPMyBaHHA  BMiHHS
3aCTOCOBYBaTU Ll MEeTOA BiAOYyBaeTbCA MOETANHO: NPONeAEBTUYHUN,
HaBYaNbHO-AiSNbHICHWIA, OLiHIOBaNbHO-peNeKCUBHUIA. PO3KpuTO 3MicT
JiANIbHOCTI Ha KOXHOMY 3 LWX eTanis, BKa3aHo, Mifi 4aC BUBYEHHSA AKWX
mMaTeMaTU4yHUX AWUCUMNAIH  KOXEeH eTan peanisyetbcd. HaBefeHo
NpUKNaay 3aBAaHb i 3aNpoNOHOBaHO METOAMKY IX PO3B'A3yBaHHS.

KnioyoBi cnoBa: MeTof HEBU3HAYeHNX KOeiLieHTiB; MaibyTHIN BUMTEND
MaTeMaTUKK;,  MaTeMaTMYHMIA  aHani3;  MEeTOJOMNOrYHi  3HaHHS;
METO/J0N10rYHi BMiHHS.

Abstract. The article considers the method of uncertain coefficients as
an element of methodological knowledge of the specific scientific level
of future mathematics teachers. It is noted that the formation of the
ability to apply this method takes place in stages: propedeutic,
educational and activity, evaluation, and reflection. The content of
activities at each stage is revealed; it is indicated in the study of which
mathematical disciplines each stage implements. Examples of tasks are
given, and a methodology for solving them is proposed.

Keywords: method of uncertain coefficients; future mathematics teacher;
mathematical analysis; methodological knowledge; methodological skills.

3HAaHHA PO MEeTOAHU, AKI 3aCTOCOBYKOTLCH i
Yyac BUBYEHHS Pi3HMX MaTeMaTUYHUX JUCLHII-

MeTogo/10riyHa MirOTOBKA MalOYTHIX y4yuTe-
JIiB MaTeMaTUKU € OAHi€l i3 BaXXJIMBUX CKJIA0-
BUX NpodeciiHOl MiAroTOBKU i Ma€ CBOEW Me-
TOI0 (GOPMYyBaHHS METOZ0JIOTIYHOI KYJbTypH
MalbyTHboro ¢axiBug. lle mepenbauyae cucre-
MaTH4HE, MOCJAiZJOBHE ¥ HelepepBHE 03HAUOM-
JIeHHs 37100yBayiB OCBIiTHM 3 METOOJIOTIYHUMH
3HAaHHfIMM ¥ BMIHHSMU BXKe 3 IepIIOro Kypcy
IXHBOIr0 HaBYaHHA Y 3aKJIa/iaX BULIO0I OCBITH.

Ak BimoMoO, MeToO0JIOTiYHI 3HAHHA MNOJINISAITh
Ha YOTUPHU PiBHI, a BiANOBIAHO A0 3MICTy LUX
3HaHb BUOKPEMJIIOTb METOJO0JIOTIYHI BMIiHHA
MalbyTHiX yuuTesiB MaTeMaTuku [5]. Cepen Ta-
KMX 3HaHb i BMiHb 4YiJIbHEe Micle 3aMMaroThb

Section “Education”

JIIH 1 BMIHHA 3aCTOCOBYBaTH LI METOAM, 4acCTO
KOMOiIHOBAHO, IK B CTAHAAPTHHX, TaK i B HecTa-
HJAPTHUX CUTYyalidgx. BcraHoBeHO, 1110 nporec
dbopMyBaHHS MeTO/0JIOTIYHHUX 3HaHb i BMiHb
Ma€ HACKPi3HUM XapaKTep, NMPOXOAUTb Yy TPHU
eTanu (mponeneBTUYHUH, HaBYaJIbHO-
JUsIIbHICHUH, OLliHIOBaJIbHO-pedIeKCUBHUM) Ta
TPUBAE NPOTArOM YCbOTO HaBYaHHSI MalOyTHix
yUUTEJiB MaTeMaTHKH [6].

[Ipo6ieMaM NiATOTOBKU MaMOYTHIX y4dTesiB
MaTeMaTHKH, 30KpeMa W 3 aKIEHTOM Ha IXHii
MeTO/0JIOTIUHIN miAroToBLi, NpUCBSIYeHi pobo-
T4 1. Akynenko, I'. beB3a, B. bes3, H. Kyray,
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B. Kywnipa, I Muxanina, H. TapaceHkoBO],
M. lIIkiss Ta iHIIKX.

Mema cmammi — po3TrJISHyTA METOAUKY GopMy-
BaHHS 3HaHb i BMiHb MallOyTHIX Y4YUTEJiB MaTe-
MaTHUKH PO MEeTO/i HEBU3HAYEeHUX Koeil[ieHTIB
dK NpPO OJUH i3 eJleMeHTIB MeTOJ0JIOTiYHUX
3HaHb KOHKPETHO HayKOBOI'O PiBHS.

PE3YJIbTATU AOCNIAKEHHA

TeopeTHYHOIO OCHOBOIO 3aCTOCYBaHHSI METOAY
HeBU3HaueHUX kKoediuieHTiB (MHK) € nonsaTTs
PIBHOCTI IBOX MHOT'O4JIEHIB, Ki pO3I/IA4al0ThCA
K yHKUil [2, c. 159]: gBa AificHI MHOTOYJIeHH

f(x)=ax"+a _X""+..+ax+a,

g(x)=b x"+b _x""+...+bx+h

36iratoThcs AK PyHKIUIT TOAI i TIIbKY TOA, KoK
ixHi BijmoBiZHI Koe}illiEHTH piBHIi, TO6TO

f(x)=g(x) =a =b VieNU{0} (1)

3 1bOro TJyMayeHHs JOIiJIbHO 3pOOUTH BHCHO-
BOK, 1110 JIBa JiiCHI MHOT'O4YJIEHU

f(x)=ax"+a, X" +..+aX+a,
g(x)=b x"+b_x""+...+bx+b,

36iraoThcsl K QYHKI, AKIO0 BOHU HAOyBalOTh
piBHUX 3HayeHb /I Oy/b-IKOr0 3HA4eHHS ap-
ryMeHTa, TOOTO

F(x)=9g(x) = V%, eR T(x)=9(x) (2)

3ayBaXMMO, 110 MOYaTKOBiI 3HaHHA npo MHK
CTYZLeHTH MOIJIKU OTPUMATH y WIKIJIbBHOMY Kypci
MaTeMaTUKU (AuB. Hanpukiaaj, [3]). A mepiie
3acrocyBanHsA MHK mnizg yac HaByaHHA B nejaro-
riunomy 3BO BiZI0yBa€eThcs y MpoLieci BUBYEHHS
MaTeMaTHU4YHOI0 aHaJi3y, a caMe IIiJ, 4yac iHTer-
pyBaHHSA Jpo00BO-paliOHa/IbHUX QYHKLIHA. 3a
OpakoM yacy J0BOJIi 4acTO IMOBiJOMJIEHHS NPO

Section “Education”

el MeToJ, BiJ0YBAa€TbCA NMPAKTUYHO Pa3oM 3
NOBIZJIOMJIEHHAMHU MpPO PO3KJaJ PaliOHaJbHOIO
JIpo6y Ha CyMy eJleMeHTapHUX Apo6iB. Taka oj-
HO4YacHa Mojaya [JOCTaTHbO BEJIMKOTO MacHBY
HOBUX 3HaHb JJIs1 3/100yBaydiB OCBITU NPU3BO-
JIUTh 10 TOrO, L0 OIIBLIICT 3 HUX MOB'A3yI0Th
3actocyBaHHA MHK TisibkyM 3 iHTerpyBaHHAM
Jip060BO-pallioHabHUX QYHKLIA i PopMyrOTh
aconianiro «MHK - mae 6yTu apio».

Mu npomnonyemo mnosizomMuth cyTHictb MHK
(K10 € MOXJIMBICTD, TO 3 JOIOMOTOI0 CTY/€eH-
TiB, IKi 03HAaHOMJIEH] 3 UM METO/IOM) Ha JIeKIii
nepes po3KPUTTAM IMUTAHHA NPO CXeMy PO3K-
JIaly TPaBWJIBHOTO paLiOHaJbHOrO JApoOy Ha
CyMy eJiIeMeHTapHUX JIp06iB. 3p0OUTHU Lie MOXKHA
Tak:

1. [ToBiZOMUTY, L0 € TAaKUK METOJ — METOJ, He-
BU3HA4YeHUX KOoeQilli€HTIB, IKUK 4acTO 3aCTOCO-
BYETDBCS B Pi3HUX rayy3six MaTeMaTHKH, a BiTaK
1y BIANOBIAHUX HaBYAJIbHUX JUCLUILIIHAX. Bka-
3aTU TEOpPETHUYHY OCHOBY Liboro Metonay (¢op-
Mmy.a (1)).

2. Po3p’s13aTH KijJibKa NPUKJIaZiB Ha 3aCTOCYBaH-
Hda MHK ycHo.

[lpuknaz 1. [lna AKUX 3HaYeHb NlapaMeTpiB BU-
KOHYETbCS PIBHICTb JIBOX MHOTOYJEHIiB (X -
3MiHHA):

a) F(X)=3x" —4x+7ig(x)=ax’+bx+c;
6) h(X) =—4x i p(X) =bx+c;

B) f(X)=—x>+9 g(x)=ax’+bx*+cx+d

BignoBiab:
a)a=3,b=-4,c=7;
6) b=—4,c=0;

B)a=0,b=-1,¢c=0,d=9)

Po3B’si3aTu NpUKJIa[, y AKOMY JJ1s1 3HAXO/PKEHHS
HeBijoMUX KoedilieHTIB Tpeba ckaacTu i
po3B’sizaTu cucteMy. JlouiibHO 3MiHUTH dopMy-
JIIOBaHHA 3aBJjaHHA (Lje Crpusie BMiHHIO 3a pi3-
HUMU popMaMU 6aYUTH OJJHAKOBUU 3MICT).

[lpukiaan 2. 3HaWAiTh HeBioMmi KoedilieHTH,

akmo 5X+3= A(x—3) + B(x+2).
Bignmosinp: A=1.4, B=3.6.
[loBigomuTy, mo MHK 6yne 3acTocoBaHuM TmiJ

4YaC BHBYEHHA HaB4YaJIbHHUX IZ[I/ICI_[I/II'IJ'IiH «Kowm-
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IJIEKCHUM aHali3», «/ludepeHuianbHi piBHSH-
Hs», «EneMeHTapHa MaTeMaTHKa», «Asreopa i
Teopis yrces» TOLO. 3BUYANHO, OI/IbIIICTD 3/10-
O6yBayiB OCBITHM 3 4YacoM lie 3aby/lyThb, ajie Ha Jia-
HOMY eTani Take IOBiJOMJIEHHA CHpUATHUME:
a) NmiJiBYILEHHI0 MOTHMBALlil /10 OIaHYBaHHS UM
MeToZ0M; 6) GopMyBaHHIO BMiHb BCTAHOBJIKOBA-
THU MDKIpeJAMEeTHI 3B A3KU.

lle cytHicTb nponedesmuunozo emany ¢opmy-
BaHHS 3HaHb i BMiHb MallOyTHIX y4uTe/iB MaTe-
MaTuKU npo MHK sk esieMeHT MeTO0/IOTTYHUX
3HaHb. Llel eTan NpuxoJUTbCA Ha BUBYEHHS Ma-
TeMaTUYHOI'0 aHali3y.

HasuasbHo-0isibHICHUT eman peani3yeTbcs Ta-
KO I1iJ{ YaC BUBYEHHA MaTeMaTUYHOIr'0 aHaJli3y.
®opmyBaHHsS BMiHHA 3actocoByBaTu MHK Bij-
OyBa€TbCA Ha NPaKTUYHUX 3aHATTAX, MiJ 4ac
BUKOHaHHA [JOMallHIX Ta iHAUBiAyaJlbHUX 3a-
BJaHb (mo3a ayauTopHa po6ota). Ha mouaTky
BiZIIOBITHOI'0 NPAKTUYHOI'0 3aHATTH JOLIJIBHO Y
¢dopmMi Geciau akTyasizyBaTH 3HaHHS 3700yBa-
yiB ocBiTu npo MHK (Mo)kHa 3ampomnoHyBaTH
3aBJlaHHA fK y npukiagax 1 i 2 (a”asnoriysi)).
Jani micis npaBUJIbHUX Bi/IOBiJeN CTY/J€eHTIB
BapTO PO3IJIIHYTH NPUKIAL;

[lpuksaa 3. 3HaWAiThL HeBigoMi KoedillieHTH,
SIKIIO

X=AX+2)(x+3)+
+B(X+1)(x+3)+C(x+1)(x+2)

Ak IpaBuJIo, CTY[EHTH MOYUHAKOTh
pO3B’sI3yBaTH Liel NPUKJaJ 3a aHAJIOTIEl 3 MO-
nepefHiMu. JloniJibHO IX 3yNIMHUTHU 1 MOBIJOMU-
T4 (a6o y popmi Geciiu 3’sicyBaTH), 110 € iHILE
MIOTPAKTOBYBAaHHA PIBHOCTI JABOX MHOIOYJIEHIB
(popmyuna (2)). Jani 3’sicyBaTy, SIKi K TOUKU 3py-
4HO 6paTu 3a X;. 3100yBadyi 3/40rafyloThCs, 110

e MalTb 6yTU - 2; — 3; — 4, i JIeTKO 3HaXOAAATh
HeBU3Ha4eHi KoeilieHTH.

1 3
Bi inb: A=——,B=2,C=——.
imoBigb > >

JloliIbHO 3BEpPHYTHU yBary Ha KOMOiHOBaHOMY
3aCTOCYBaHHI 000X TpaKTyBaHb PiBHOCTI JBOX
MHOT'0YJIEHIB, 0COGJIMBO y BHUIAAKY HAsBHOCTI
KpaTHUX KOpPeHiB ab0 He3BiJHUX HA/Jl TOJIEM [ili-
CHUX YMCeJl KBaIpaTHUX MHO>KHHKIB.

Ha ppbomy erani BMiHHA 3actocoByBaTu MHK
bopMyoTbC pa3oM 3 YMIHHSIMM iHTerpyBaTH
pauioHasibHI QYHKIII. YCKIaHIOIOTbCS BUPa3Y,
SKUMH 3aJal0ThCsl palioHaslbHi QyHKUil. Jlowi-

Section “Education”

JIbHO aKLeHTYBaTH yBary CTYJEeHTIB Ha BCTAHO-
BJIEHHI MbKNpeJMeTHHUX 3B’s13KiB («MaTeMaTHy-
HUM aHaJi3», «Anrebpa i Teopisa yuces», MKiIb-
HUH Kypc MaTeMaTUkH (ILIKM)).

Peanizanis oyinosaavbHo-pegaekcusHozo emany
IIPUXOJAUTHCA HA BUBUEHHS HaBYaJIbHUX JUCLY-
mwiiH «KoMmnuiekcHUM aHanis». «/ludepeHuianbHi
piBHAHHA», «EjeMeHTapHa MaTeMaThka». Ha
LbOMY eTalli 3/J00yBayi OCBIiTH CaMOCTIKHO (260
3a MiHiMaJIbHOI MiZKa3KU BUKJ/aJaya) MepeHo-
CATb 3aCBOEHI 3HAHHSA i cpOpMOBaHiI BMiHHS B
HOBi YMOBHU:

1. KommiekcHUM aHasi3: po3kaaj, Jpo6oBo-
panjioHa/sibHOI QYHKIii KOMIIJIEKCHOI 3MiHHOI B
pag JlopaHa [4].

2. ludepeH1iianbHi piBHAHHS: 3HaXOI)KEHHS Ya-
ctuHHoro po3B’si3ky /[IP (i cuctem /IP) i3 cTanu-
MU Koe}illiEHTaMU 3 PaBOI YaCTHUHOIO crelia-
JIbHOTO BUAy [7].

3. EneMeHTapHa MaTeMaTHKa: PO3KJIaJ MHOT0Y-
JIEHA Ha/l T0JIeM JiMCHUX YHCesT HA MHOXKHUKU.

[IpoBeseHe HaMu [JOCHIPKEHHS NiJTBEpAUJIO
JOLJIBHICTh MPOIOHOBAHOTO HAMU MiAXOA4Y [0
dopmyBaHHs 3HaHb npo MHK i BMiHb Horo 3a-
crocoByBaTu. Tak, miJ 4yac BUBYeHHs JudepeH-
L[iaJIbHUX PiBHAHb, 30KpeMa HEOJHOPIAHUX JIi-
HiHUX AudepeHlialbHUX PiBHSAHb 3i CTAJIMMMU
KoedillieHTaMy, y IKMX IpaBa YaCTMHA Ma€ BU-

rnag (X)) = P (x)e*, micnta mopigomenHs
BHMKJIaJlaya, 10 YaCTUHHUI pO3B’A30K Tpeba
wykaty y Burasagi y, (x) =x"0, (x)e™ (m -
KPaTHICTb YMCJA a SIK KOPEHSI XapaKTepUCTHY-
Horo piBHaHHA, Me N U{O}), 6ibIIICTD 3/10-

OyBauiB OCBITH Bi/[[TOBI/IY, 110 [IJ1s1 3HAXO/>KEHHS
HeBijoMHX KoeQillieHTIB Tpeba 3acTocyBaTu
MHK.

He TakuM o4eBUJHUM [iJisS 3/100yBayiB OCBiTH
6ys10 3actocyBanHs1 MHK g1 po3kiazy MHoro-
YyjeHa Ha MHOXXHUKHM (HaBYaJsibHa JUCLUILIIHA
«EsniemeHTapHa MaTeMaTHKa»). MU MOSICHIOEMO
1|e TUM, 1110, IK IPaBUJIO, 3100yBaydi KOPUCTYBa-
JIMCS 1711 pO3B’si3aHHA 1li€l 3aAa4i abo crnocoba-
mu IIKM (BuHeceHHs 3a AyXKKH, GOPMYJIU CKO-
pOYEHOTr0 MHOXEHHS, TpyNyBaHH{, PO3KJAJ
KBa/IpaTHOTO TpUYJIeHA TOLI0), ab0 TeopeMolo
besy Ta cxemow [opHepa. BBaxkaemo, 10
060B’sI3KOBO Tpeba 03HAHOMHUTHU 37100yBayiB
OCBITH Le i 3 TakuM 3acTtocyBaHHAM MHK. Po3sr-
JITHEMO NPUKJIAJ,
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[Tpuknag, 4. Po3knazite

X* +2x% —16Xx%* — 22X +7 Ha MHOXHUKM Haj
noJsieM AiMCHHMX 4Hces abo 3HaWIiTh AiMCHI KO-

peni piusnas X! +2x° —16X% —22x+7 =0.

MHOT'O4JI€EH

Ak npaBuJio, 3700yBayi HaBITh He NPOOYIOTH 3a-
CTOCYBaTH CNOCOOM PO3KJaJZly HAa MHOXXHHUKHU 3i
[IIKM, a no4MHarTh WIYKaTH JIIbHUKHU BIJIbBHOT'O
4yJieHa | nepeBipATH, Y4 He € BOHU KOPEHAMU
MHOro4dJieHa. Pe3ysbTaT, 3BUYalHO, HeraTUB-
HUM: yucna 1, 7, - 1, - 7 He € KOpeHsIMHU 33/1aHOT0
MHorouseHa. /lani [OLiJbBHO NpoBecTH 6Geciay:
KopeHni sikoro MHoroudsieHa BU TOYHO MOXETe
3HaWTu? (KBagpaTHOro TpuusieHa). A 41 MoXHa
3anMcaTy 3a/laHMH MHOTO4YJIEH fIK JOOYTOK KBa-
JpaTHUX TpuUuieHiB? (MoxkeMo, ajie HeBifoMi
KoeQillieHTH). A IKUM MeTO/IOM MOXHa Iii Koe-
¢binientu 3Hautu? (MHK!). Ilicaisg BUCHOBKY, 1110
KBaJl[paTHI TPU4JeHU MalTb OyTH 3BeJleHUMH,
37,00yBayi OCBITH POBJIATD 3aIMUC:

X +2x3 —16X% —22x+7 =

= (x* +ax+b)(x* +cx+d)

[licniss po3KpUTTS AYKOK, 3BeJleHHSl MOJ[iOHUX
JloJlaHKiB i 3acTtocyBaHHs1 ¢dopmysu (1) mMaeMo
CUCTEMY:

a+c=2,
d +ac+b=-16,
(3)
ad +bc=-22,
bd =7.

3BepTaeMO yBary 3/100yBayiB OCBiTH, 1110
CUCTeMa He € JIIHIMHOI Ha BiAMIHY BiJ momepe-
JHIX BUNaAKiB 3actocyBaHHA MHK. Tomy BUHU-
Ka€ MUTaHHA: Y4 Ma€ BOHA po3B’A3KU? fKII0
Mae, TO YU el po3B’sA30K €AuHUM? (GopMyBaH-
Hsl METO/0JIOTIYHUX 3HaHb ¢isocoPpcbKoro pis-
HA icHyBaHH4 i €quHicTh). [IpononyeMo 1o npo-
6JieMy JIOCTIAUTH CTYJIEeHTaM CaMOCTilHO. A a1
po3B’si3aHHA cucTeMU (3) 0OMEKUMOCST MHOXKH-
HOI0 1iux yucest. lllnsixom nepebopy MOXKIUBUX
3HayeHb b i d As151 ocTaHHBOTO PiBHSAHHA LET CH-
creMu Maemo, mo a=-4,b=1c=6,d=7.
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BignoBigHuii po3KJIaL Mae€
X' +2x3—16X2 — 22X+ 7 =
= (X2 —4x+ D)X +6X+7)

3’sicyBaBIlY, 10 KBaJ[paTHI TPUYJIEHU € 3BiJHU-
MU Ha/J, MoJIeEM JIICHUX 4yHcCeJ, MAEMO OCTATOY-
HUH PO3KJIAJ;

BUTIJISA,

X' +2x3—16x* - 22X+ 7 =
= (x—2-+/3)(x—2++/3) @)
(x+3-2)(x+3+/2)

JlouinbHO chopMysiroBaTU 3400yBadyaM OCBITH
3alUTaHHA:

1. Yu 3MiHUTBCA PO3KJIaZ HAa MHOXXHHUKH LIbOTO
MHOT'OYJIEHA, IKIII0 HOT0 PO3TJISAATH HaJl TI0JIeM
palioHa/IbHUX YHces?

Tak, pO3KJIaz, MaTHUMe
X* +2x% —16x* —22x+7 =

(X* —4X+1)(X* +6X+7)

2. Hapg nosiem koMmiekcHux uuncen? Hi.

BUTJIS/]

3. Yu 3moxete BU 3actocyBatu MHK y IIKM?
Tak, y 9-11 kiacax, mif, 4yac niArOTOBKY y4YHIB 10
MaTeMaTHUYHUX 0JIiMITia/, 1 pi3HUX KOHKYPCIB.

BaxyinBo opraHisyBaTH Take HaB4YaHHs, 11100
37100yBadi OCBiTM HaMmarajucs cHOpMyJIOBaTH
3alMTaHHA i JaTHM Ha HUX BiAnosigb: «lllo #
3Hato nnpo MHK?», «Illo a BMito?», «Hasiwo MeHi
notpiben MHK sk malibyTHbOMY BUMTeJIEBI Ma-
TeMaTHUKU?».

JloLiIbHO TaK0oX 0GrOBOPHUTH iHILI 3aCTOCYBaH-
Ha MHK, Hanpuksiaj, /i po3B’si3aHHsSI MOBHOI
npo6JieMU BJIaCHUX 3Ha4Y€Hb i BJJaCHUX BEKTOPIB
MaTpuui [1].

BUCHOBKU

OTxe, MeTO/, HAMMeHIIMX KBaZ|paTiB 3aCTOCOBY-
€TbCSA Y 6araTbOX MaTeMaTUYHUX JUCLUILIIHAX.
[loeTanHe ¢opMyBaHHS 3HAHb NPO Lied MeTOJ, i
BMiHb KO0 3aCTOCOBYBaTH CIIPUSIE PO3BUTKY
BMiHHA 3actocoByBaTh MHK B pi3sHux cutyaui-
AX.
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INTRODUCTION

Abstract. The provision of Breast Milk (BM) holds significant implications
in the global context, supporting optimal infant health and development.
This study employs phenomenological analysis to gain deeper insights into
mothers' perspectives and experiences regarding relaxation and restarting
breastfeeding after cessation. This method allows for an in-depth explora-
tion of the various facets involving mothers' endeavours to reinstate exclu-
sive breastfeeding practices. The study refers to a global framework en-
compassing diverse sources, including previous international research, pol-
icy documents regarding breastfeeding practices, and qualitative studies
from various regions. By amalgamating these perspectives, the research
aims to identify common patterns and variations in mothers' views and ex-
periences of relaxation. The findings reveal prominent themes encompass-
ing various crucial aspects. First, a profound comprehension of the multi-
faceted benefits of exclusive breastfeeding emerges, not only as a source
of nutrition but also as a determinant of health, growth, and the emotional
bond between mother and infant. Second, family and immediate environ-
ment support, including the roles of husbands, mothers-in-law, and other
relatives, significantly impact the achievement of successful relactation.
Third, guidance and directions provided by healthcare professionals, partic-
ularly village midwives and health practitioners, offer essential guidance
and understanding for mothers throughout the relactation process.

Furthermore, the study portrays certain mothers' personalised and creative
approaches while navigating the relactation process. These encompass
utilising specific foods and natural elements and sourcing information from
various avenues, including the experiences of fellow mothers and official
guidelines. In the context of psychological impacts, the study presents an
overview of the challenges and sentiments experienced by mothers during
relactation, as well as the pivotal role of the emotional bond with the infant
in mitigating stress and pressure. Through this phenomenological analysis,
the research provides a richer understanding of mothers' viewpoints and
experiences in the practice of global-scale relactation. These findings have
implications for enhancing societal understanding, family support, and
improved healthcare interventions to facilitate and advocate for exclusive
breastfeeding practices through relactation. Thus, the study contributes to
the global discourse on the significance of Breast Milk in promoting infant
health and well-being worldwide.

Keywords: Phenomenological analysis; Mothers' perspectives Relactation;
Abdya Regency.

milk to infants from birth up to 6 months without
additional foods or liquids [1-3]. This practice is

Exclusive breastfeeding, abbreviated as EBF (Ex- optimal for nourishing infants, as breast milk
clusive Breastfeeding), refers to providing breast ~ contains essential nutrients for healthy growth

Section “Medicine”
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and development [4-6]. In 2020, statistical data
showed that approximately 59% of infants re-
ceived exclusive breastfeeding in the Aceh Prov-
ince. However, there is a note that in the Abdya
Regency (Southwest Aceh), a coastal area on the
southwest coast often exposed to disaster risks,
the rate of exclusive breastfeeding reached
around 52% [7-9].

Regions like Abdya Regency, which possess sig-
nificant disaster risk potential, often experience
serious consequences such as loss of life, envi-
ronmental damage, and material losses. Beyond
measurable physical impacts, disasters also have
the potential to induce significant psychological
effects on both individuals and impacted com-
munities. An individual's psychological condition
can influence various aspects of life, including the
success of providing exclusive breastfeeding to
infants [10].

It cannot be ignored that a mother's psychologi-
cal state plays a crucial role in the process of ex-
clusive breastfeeding. A mother's calmness, con-
fidence, and self-assuredness can affect breast-
feeding's success. Positive feelings and emotions
can enhance the production of the oxytocin hor-
mone, boosting breast milk production [11, 12].

In response to the challenges of exclusive breast-
feeding, relactation emerges as a potential solu-
tion. Relactation refers to the efforts of a mother
who has previously given birth but not breastfed
or has stopped breastfeeding to stimulate the re-
production of breast milk and resume the prac-
tice of exclusive breastfeeding [13]. Studies have
indicated that maternal motivation factors, baby
stimulation, family support, and the role of
healthcare providers play pivotal roles in the
success of relactation [14].

Two critical factors proven vital in relactation are
a mother's strong determination and proper
breast stimulation. Successful relactation is also
more likely to occur in infants under three
months of age [15]. The guidelines from the In-
donesian Breastfeeding Mother's Association
(AIMI) state that for successful relactation, a
mother's mindset regarding the success of rel-
actation needs to be robust and mental support
from the immediate environment is necessary.
Stress management in the initial weeks of rel-
actation is crucial as babies might show re-
sistance or frustration towards this change [16,
17].

Section “Medicine”

The objective of this research is to investigate
mothers' perceptions of relactation, the reasons
behind their decision to engage in relactation, the
factors influencing this decision, their self-
concept and self-confidence during relactation,
the psychological impacts they experience during
the relactation process, the support from family
and the immediate environment in their relacta-
tion efforts.

By delving deeper into these aspects, this re-
search aims to provide a richer insight into the
importance of psychological support, motivation,
and the environment in the success of exclusive
breastfeeding practice through relactation. These
aspects are integral in maintaining infants' health
and growth through exclusive breastfeeding, es-
pecially in regions with higher disaster risks.

METHODS

The research design employed in this study is
qualitative research with a phenomenological
approach. The phenomenological approach aims
to understand individuals' subjective experiences
within a broader and deeper context, providing
in-depth insights into the perceptions, thoughts,
and emotions that underlie their actions or deci-
sions. The sampling process in this study utilises
the Purposive Sampling Technique. This method
allows the researcher to select samples that fit
specific criteria relevant to the research objec-
tives. The selection criteria include various as-
pects, such as infants under six months of age
with a history of standard delivery, mothers who
have ceased breastfeeding within a specific
timeframe, primipara (first-time mothers), non-
working mothers, absence of nipple abnormali-
ties, appropriate infant weight for age, absence of
infant lip abnormalities (such as cleft lip and cleft
palate), and both the mother and baby being in
good health.

The adopted research type is descriptive re-
search. This method gathers data in words or de-
scriptions to provide an in-depth depiction of the
studied phenomenon. The research is planned to
be conducted in the Southwestern Aceh Regency
Area from January to December 2023. Data will
be collected through several techniques, includ-
ing in-depth interviews, focus group discussions
(FGDs), and analysis of other relevant supporting
documents. With this study design, it is expected
that this research will provide a more compre-
hensive understanding of the perceptions and
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experiences of mothers engaging in relactation
within a broader context, including potential
psychological impacts. The outcomes of this re-
search can contribute significantly to supporting
exclusive breastfeeding through relactation and
offer insights for developing improved interven-
tions to support mothers during the relactation
process.

RESULTS AND DISCUSSION

The Importance of Exclusive Breastfeeding in Rel-
actation. Exclusive breastfeeding, especially in
relactation, is significant beyond mere nutrition
provision to infants. This practice carries pro-
found implications for infant health, growth, and
the formation of emotional bonds between
mother and child. Based on the interview analy-
sis with the participants, it is evident that most
mothers recognise the importance of exclusive
breastfeeding, as explained in the following anal-
ysis.

Relactation emerges as a significant adaptive
strategy in challenging situations. Babies facing
environmental changes and stressors in disaster
scenarios require additional support from the
natural nourishment contained in breast milk.
These nutrients are crucial in helping babies
adapt to unfavourable conditions and reducing
the risk of growth disturbances. Furthermore,
exclusive breastfeeding profoundly contributes
to forming an emotional bond between the
mother and her baby. Breastfeeding nurtures an
intimate bond that strengthens the bond of affec-
tion and care. In disaster situations where emo-
tional stability may be disrupted, this bond gains
added significance by providing comfort and sol-
ace to the baby.

Strategies and Efforts for Successful Relactation.
Exclusive breastfeeding (EBF) is the fundamental
cornerstone in ensuring optimal health and
growth of infants in the early stages of their lives.
However, it's not uncommon for mothers to face
challenges in resuming or reinstating breast milk
production after a period of cessation. Under-
standing the strategies and efforts that can be
undertaken for successful relactation becomes
crucial, which involves initiating or reinitiating
breastfeeding after a pause. Based on the inter-
view analysis with participants, it is evident that
mothers employ strategies and efforts to achieve
the success of their relactation, as explained in
the following analysis.

Aspects of
Analysis

Findings in the Table

Variation of
Approaches

The analysis results depict the
diverse approaches each participant
took to ensure the success of the
relactation process. These
approaches encompass using
specific foods, natural ingredients,
and assistance from medical
professionals. Despite facing
obstacles and challenges, these
mothers uniquely and creatively
strive to ensure good breast milk
production for the well-being of
their babies.

Analysis Aspect Findings

Belief in Health |Informants share a similar belief in

Benefits the health benefits of exclusive
breastfeeding. They know breast
milk contains essential substances
that strengthen children's immune
systems and shield them from
health risks.

Enhanced Several informants who link

Immune breastfeeding with improved

System immunity express that exclusive
breastfeeding boosts children's
immune systems.

Natural Many mothers acknowledge that

Nutritional breast milk is a natural source of

Superiority nutrition with crucial elements that
other types of food cannot match.
This recognition motivates them to
provide breast milk for optimal
infant care.

Weight Loss Some informants associate

Relationship breastfeeding with postpartum
weight reduction, believing that the
breastfeeding process aids in
regaining the body's shape after
childbirth.

Difference Mothers grasp the significant

Between Breast | distinctions between breast milk

Milk and and formula milk. They recognise

Formula that breast milk is more fitting and
nutritionally richer, with inherent
protection for babies, particularly
premature ones.

Compliance Many participants are willing to
with follow instructions from healthcare
Instructions providers, especially village
midwives. These instructions
involve using vitamin supplements
or massage techniques to support
breast milk production. Compliance
with these instructions reflects trust

Section “Medicine”
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Aspects of Findings in the Table
Analysis
in medical professionals' advice and
the belief that these actions will
yield positive outcomes.
Family In pursuing successful relactation,

Empowerment |the participants consider family
support crucial, particularly from
husbands and mothers-in-law. This
support encompasses emotional
support, breast milk production
nutrition, and baby care assistance.
The active presence and role of the
family in this process showcase
synergy and collaboration that
strengthen the mother's efforts in
relactation.

official literature such as the KIA book. The in-
volvement of healthcare professionals like village
midwives also emerges as a pivotal component in
ensuring breastfeeding success. This analysis
portrays that information sources concerning
breastfeeding are not singular but a result of
mothers' proactive efforts to seek guidance to
provide the best care for their infants.

Personal
Approaches

Some participants adopt a more
personal and creative approach to
the relactation process. They employ
strategies such as consuming
specific foods believed to enhance
breast milk production or seeking
information from various sources,
including the experiences of other
mothers and official guidelines like
the KIA handbook. This approach
reflects mothers' diligent efforts in
designing steps tailored to their
needs and conditions.

Aspect of Findings

Analysis
Diversity of Informants rely on various sources
Information of information, such as their
Sources environment, culture, tradition,

healthcare providers, and health
literature, to acquire in-depth
knowledge about breastfeeding
practices.

Traditional and | Some informants, like mothers,

Exclusive breastfeeding is essential in relactation.
It goes beyond providing nutrition to the baby. It
involves a complex process that requires strate-
gic efforts. In the journey towards successful rel-
actation, mothers employ diverse strategies, in-
cluding medical guidance, family support, and
creative personal approaches. These efforts aim
to ensure the provision of high-quality exclusive
breastfeeding, promoting optimal health and
growth for the baby. Therefore, a profound un-
derstanding of the strategies and efforts for rel-
actation success is essential for mothers dedicat-
ed to offering the best for their infants.

Breastfeeding Information Sources. The analysis
obtained from exploring information sources re-
lated to breastfeeding highlights the significance
of diversity in the knowledge outlets utilised by
mothers. This diversity reflects mothers' eager-
ness to seek comprehensive and accurate
knowledge about breastfeeding practices. Across
various backgrounds and contexts, informants
rely on multiple sources, ranging from traditional
knowledge inherited from their surroundings to
medical guidance from healthcare providers and
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Environmental |grandmothers, or local

Sources communities, depend on
knowledge from their immediate
environment with breastfeeding
experience, reflecting societal
ingrained traditions.

Role of Healthcare professionals such as

Healthcare village midwives, doctors, and

Professionals health workers are valuable

information sources due to their
profound understanding of infant
and maternal nutrition and health.

The Mother and Child Health
Handbook (KIA) is a significant
information source for some
informants, underscoring the
importance of health literature as
a practical guide for optimal
breastfeeding.

Written Sources
and KIA Book

Comprehensive
Understanding

The amalgamation of information
sources offers mothers a
comprehensive understanding of
the significance of exclusive
breastfeeding and how to
implement breastfeeding practices
by blending traditional and
medical knowledge.

A profound analysis of the previously outlined
table reveals compelling evidence of the deter-
mination and enthusiasm possessed by mothers
in their quest to acquire accurate and reliable
knowledge about breastfeeding practices. This
steadfastness is evident through the diverse in-
formation sources they harness to enhance their
understanding and implementation of breast-
feeding. Upon examining the spectrum of infor-
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mation sources, it becomes clear that mothers do
not rely solely on a single source of information;
instead, they actively seek various perspectives
that can aid them in understanding the best ac-
tions for their infants. Confronting diverse chal-
lenges and needs, mothers diligently utilise vari-
ous knowledge sources, ranging from local and
traditional wisdom to official medical guidance
and health literature. Information sources from
their immediate environment, such as knowledge
passed down from mothers and grandmothers,
imbue breastfeeding practices with cultural and
traditional depth.

On the other hand, the relationships they foster
with healthcare professionals, including village
midwives and healthcare workers, provide pro-
found insights into the nutritional and health as-
pects of breastfeeding. The significance of health
literature is also evident in the mothers' efforts to
gain comprehensive knowledge. The Mother and
Child Health Handbook (KIA) is a dependable
source for practical guidance and deeper insights
into breastfeeding. This amalgamation of diverse
information sources reflects the mothers' eager-
ness to comprehend breastfeeding comprehen-
sively and ensure that every decision aligns with
their endeavour to provide the best care for the
health and growth of their infants. Overall, this
in-depth analysis demonstrates that mothers are
not passive recipients of information but active
agents in seeking the required knowledge. The
diversity of information sources underscores
their spirited commitment to fulfilling their cru-
cial role as mothers seeking to offer their chil-
dren optimal care and nutrition through in-
formed breastfeeding practices.

Breastfeeding in Disaster or Displacement Situa-
tions. The provision of Breast Milk (known as ASI
- Air Susu Ibu) plays a crucial role in maintaining
the health and well-being of infants, especially in
the context of natural disasters or displacement
scenarios. In such challenging conditions, the
significance of breastfeeding extends beyond nu-
trition, encompassing profound implications for
the physical and psychological well-being of the
infants and the mother. Exclusive breastfeeding
amid disasters or displacement has a remarkable
impact on bolstering the infant's immune system
against diseases and reducing the risk of infec-
tions. Breast milk also holds the distinct ad-
vantage of providing natural nutrition that can-
not be rivalled by formula milk. Additionally,
breastfeeding practices offer a milk sense of se-
curity, comfort, and essential emotional support
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that both the infant and the mother greatly need
in uncertain circumstances.

Aspect of Findings
Analysis
Consistency in | The table analysis reveals a
Breastfeeding |remarkable consistency in
Practices breastfeeding practices amidst

disaster or displacement. Mothers
maintain their prioritisation of
exclusive breastfeeding as the
primary care for their infants.
Despite challenging circumstances
and potential disruptions in
routines, these mothers exhibit an
unwavering commitment to
breastfeeding, reflecting their
determination to provide optimal
protection and nutrition to their
infants.

Commitment to | From the perspective of these

Infant Well- mothers, breastfeeding is not merely
being an obligation but a profound
commitment to the well-being of
their infants. The occurrence of
disasters or displacement does not
alter this view. Despite rising
challenges, breastfeeding remains
essential in nurturing infant growth
and development.

Significant Role | A deeper analysis highlights that
of mothers possess a profound
Breastfeeding |understanding of breastfeeding's
in Challenges |significance in addressing
challenging conditions such as
disasters or displacement. They
recognise breastfeeding as more
than a source of nutrition; it also
effectively protects against the
heightened risk of infections and
diseases. This perception reflects
their awareness of the unique
nutritional benefits of breast milk,
particularly vital in situations with
elevated health risks.

Family Support | A notable finding is the pivotal role
Factor of family support, particularly from
husbands and mothers-in-law, in
upholding breastfeeding practices
during trying circumstances. This
support encompasses both
emotional and practical aspects,
including ensuring sufficient
nutrition for the mother and
providing supplementary care for
the infant. Such supportis critical in
sustaining breastfeeding practices
and fostering maternal confidence.
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Aspect of
Analysis

Findings

Spirit of Facing | A more profound analysis
Challenges underscores the determination and
resilience of mothers in confronting
potential challenges during disaster
or displacement scenarios. Despite
environmental changes and
potential resource constraints, their
enthusiasm for providing exclusive
breastfeeding remains unwavering.
This willingness reflects a solid drive
to offer the best to their infants and
a belief that breastfeeding remains
the optimal choice under all
circumstances.

Decision Driven | Mothers exhibit a deep

by Infant's understanding that the decision to
Interests continue exclusive breastfeeding in
disaster or displacement situations
is driven by the consideration of
their infant's interests. They
acknowledge that breastfeeding
offers invaluable health benefits,
protection, and nutrition to their
infants. This perspective is a
powerful motivator for sustaining
breastfeeding practices amid
challenging circumstances.

Awareness of the infant's health
condition in disaster or
displacement situations significantly
influences mothers' perspectives.
They recognise that the risk of
diseases and infections might be
heightened in such scenarios, thus
perceiving breastfeeding as an
effective means of protection for
their infants. This awareness
compels them to prioritise
breastfeeding as an avital preventive
measure/

Awareness  of
Infant's Health
Condition

In the context of natural disasters or displace-
ment situations, a deeper analysis of the table's
content reveals distinct variations in the perspec-
tives and viewpoints of these mothers. However,
amidst these variations, the central point re-
mains steadfast: their unwavering priority is the
well-being of their children through breastfeed-
ing, even amidst challenging circumstances like
disasters or displacement. This viewpoint re-
flects these mothers' profound sense of respon-
sibility towards their children. When faced with
unexpected natural disasters or situations of dis-
placement that may restrict access to resources,
these mothers remain committed to upholding
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the welfare of their infants through breastfeed-
ing. This perspective extends beyond a mere nu-
tritional choice. It encapsulates an unshakable
expression of love and the moral duty of a moth-
er to shield and nurture their children's optimal
development. This commitment also mirrors
fundamental values such as dedication and sacri-
fice that mothers willingly undertake for the
well-being of future generations. In moments of
adversity, such as disasters or displacement, they
deliberately focus on this essential task, under-
scoring the immense strength of their determina-
tion to provide the best for their children despite
unfavourable circumstances.

Hence, these perspectives and commitments ex-
emplify mothers' resilience in safeguarding and
guiding future generations through breastfeed-
ing, even in situations fraught with challenges
and limitations. This is a genuine reflection of
mothers' power in nurturing and guiding genera-
tions through the invaluable act of breastfeeding,
even within adversity and constraints.

CONCLUSIONS

The conclusion drawn from the comprehensive
analysis above underscores the paramount im-
portance of exclusive breastfeeding within the
relactation process, which has profound implica-
tions for infants' and mothers' health and well-
being. Through the various aspects examined, it
becomes evident that breastfeeding practices
have wide-ranging effects, whether in normal
circumstances or during situations of disaster or
displacement. In the context of relactation, moth-
ers adopt diverse approaches and strategies tai-
lored to their individual needs and conditions.
Yet, they collectively share a common under-
standing of the significance of exclusive breast-
feeding. This perspective extends beyond mere
nutrition, encapsulating maternal values, respon-
sibilities, and commitments to the well-being of
their offspring.

Moreover, the role of family and community sup-
port is pivotal in facilitating the success of the
relactation process. Mothers recognise the emo-
tional, physical, and practical support family
members and healthcare professionals provide.
This support motivates them and fosters an envi-
ronment conducive to effective breastfeeding
practices. The diversity of information sources
accessed by mothers to acquire breastfeeding
knowledge reflects their enthusiasm for seeking
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comprehensive and reliable information to bol-
ster breastfeeding success. It signifies their en-
deavour to amalgamate traditional and contem-
porary knowledge to provide optimal infant care.
When considering the importance of breastfeed-
ing in disaster or displacement scenarios, it is ev-
ident that maternal perspectives remain centred
on the well-being of their children. In challenging
and uncertain circumstances, these mothers
steadfastly prioritise breastfeeding as the opti-
mal means of protection and support for their
infants. This viewpoint underscores a profound
sense of responsibility, commitment, and unwa-
vering maternal love, even in adversity.

In summary, the multifaceted analysis conducted,
coupled with the findings extracted from various
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INTRODUCTION

Abstract. This study evaluated the effectiveness and safety of using warm
lime water as a therapeutic intervention in pregnant women. Methods: A
systematic review of published literature was conducted to identify relevant
studies. Studies that examined the use of warm lime water in pregnant
women were included. The outcomes assessed included symptom relief,
adverse effects, and maternal and fetal outcomes. A systematic review was
conducted following the PRISMA guidelines. Electronic databases,
including PubMed, Scopus, and Web of Science, were searched for relevant
studies published between 2010 and 2022. Results: The review identified
limited studies investigating the use of warm lime water in pregnant
women. The available evidence suggested that warm lime water may
provide some symptom relief for common pregnancy discomforts such as
constipation and heartburn. However, the evidence regarding its
effectiveness for other conditions or complications during pregnancy was
scarce. Adverse effects were rarely reported, but the safety of long-term or
excessive use of warm lime water remains uncertain. Maternal and fetal
outcomes were not consistently reported across the included studies. The
current evidence on the effectiveness and safety of using warm lime water
in pregnant women is limited and inconclusive. While it may relieve certain
pregnancy discomforts, the potential risks and long-term effects are
unclear. Further, well-designed studies are needed to assess the efficacy,
safety, and optimal dosage of warm lime water in pregnant women.
Healthcare providers should exercise caution and discuss using warm lime
water with pregnant patients, considering the lack of robust evidence and
potential unknown risks.

Keywords: effectiveness, safety, warm lime water, pregnant women.

progresses, some pregnant women may
experience severe and prolonged symptoms,

According to research conducted in various
countries, approximately 50-80% of pregnant
women experience emesis gravidarum during
the first trimester of pregnancy [1-3]. The
severity of symptoms can vary from mild to
severe. Severe emesis gravidarum can lead to a
decrease in the quality of life for pregnant
women, disrupt daily activities, and potentially
disturb social and psychological relationships.
Nausea and vomiting are common symptoms
experienced by many pregnant women during
the first trimester of pregnancy, known as emesis
gravidarum. This condition can cause discomfort
and disrupt the quality of life for pregnant
women [4-7]. Although the symptoms usually
resolve on their own as the pregnancy

Section “Medicine”

which can affect nutrient intake, the health of the
mother, and fetal development. One alternative
therapy derived from natural remedies is the
consumption of warm lime water. Warm lime
water is claimed to have antiemetic properties
and can alleviate symptoms of nausea and
vomiting in pregnant women [1-3]. Some
proponents of warm lime water usage state that
the citric acid content in limes can help stabilize
the digestive system and relieve nausea. The use
of warm lime water as a therapy to alleviate
nausea and vomiting in the first trimester of
pregnancy can be beneficial. Most pregnant
women will experience complaints of nausea and
vomiting, which can lead to dehydration and
pose a threat to the health of both the mother

2009


https://poltekkesaceh.ac.id/
http://dx.doi.org/10.22178/pos.103-3
mailto:rumahanalisa6@gmail.com
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

Path of Science. 2024. Vol. 10. No 4

ISSN 2413-9009

and the fetus. Consuming 30 ml of warm lime
water mixed with one tablespoon of honey can
help reduce these complaints if consumed for
three consecutive days. Warm lime water
contains citric acid, which can increase
metabolism, help burn more calories, and reduce
stored body fat.

However, despite claims that warm lime water
can alleviate nausea and vomiting in pregnant
women, no clear consensus or solid scientific
evidence supports its effectiveness [8]. Research
on the use of warm lime water as a therapy to
alleviate nausea and vomiting in the first
trimester of pregnancy is urgently needed
because early pregnancy nausea and vomiting
are common issues that can affect the well-being
of pregnant women and their nutrient intake [9].
Effective and safe therapies are still limited, and
many pregnant women seek alternative natural
remedies. Therefore, this research aims to
evaluate the effectiveness and safety of using
warm lime water and provide more informed
recommendations to assist pregnant women and

healthcare  practitioners choose  optimal
treatment options.
METHODS

The research method employed in this study is a
Systematic Literature Review. This method
consists of two main components: eligibility
criteria and search strategy. A review was
conducted to gather relevant information to
explore the Safety of Using Warm Lime Water in
Pregnant Women. The search process
commenced with a comprehensive search
strategy across databases such as PubMed, Web
of Science, Scopus, and Springer Link, covering
articles published between 2012 and 2022. The
search used "effectiveness, safety, warm lime
water, pregnant women".

This research evaluated the effectiveness and
safety of warm lime water consumption among
pregnant women, particularly its potential
benefits for maternal health and pregnancy
outcomes. A systematic literature search was
restricted to English-language articles published
between 2010 and 2022. The study primarily
included observational studies and interventions
that analyzed the effects of warm lime water on
maternal health during pregnancy. Articles such
as narrative or editorial reviews and those with
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low methodological quality were excluded from
the review process.

Initially, a total of 59 articles were identified
through the systematic search. After carefully
evaluating titles and abstracts, 30 articles were
deemed relevant for further assessment. These
selected articles underwent a thorough full-text
evaluation, leading to the final inclusion of 13
high-quality articles that met the predefined
inclusion criteria. Data extraction was
meticulously conducted to capture essential
details from each selected article, including the
title, authors, research objectives, study designs,
key findings, and implications of warm lime
water consumption during pregnancy. The
synthesized data from these articles were then
organized into a comprehensive table, offering
valuable insights into the potential benefits and
risks of using warm lime water among pregnant
women [10-13].

This review aimed to provide a consolidated
overview of the existing evidence on using warm
lime water during pregnancy, highlighting its role
in improving maternal health and pregnancy
outcomes. The research process and study
selection outcomes were visually represented in
a diagram, illustrating the systematic approach
adopted in this review, as depicted in the
subsequent chart [12].

RESULTS AND DISCUSSION

Pregnancy is a unique physiological state that
often comes with various discomforts, such as
constipation and heartburn. As a result, pregnant
women may seek natural remedies to alleviate
these symptoms, including using warm lime
water. The available evidence suggests that
warm lime water may provide some relief for
common pregnancy discomforts. The warm
water temperature is believed to help relax the
digestive system and promote bowel
movements, thus addressing constipation.
Additionally, the alkaline properties of lime
water may help neutralize excess stomach acid,
offering relief from heartburn. However, it is
essential to note that the evidence supporting the
effectiveness of warm lime water in pregnant
women is limited and inconclusive.

Further, well-designed studies are necessary to
establish its efficacy for other conditions and
complications during pregnancy. There is a lack
of robust evidence for the safety of using warm
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lime water during pregnancy. Few adverse
effects have been reported in the available
studies, suggesting that it may generally be well-
tolerated. However, the long-term or excessive
use of warm lime water has not been extensively
studied, and potential risks associated with its
consumption remain uncertain. Healthcare
providers must exercise caution and inform
pregnant women about the limited evidence

regarding the safety of warm lime water.
Research on the use of warm lime water as a
therapy to alleviate nausea and vomiting in the
first trimester of pregnancy is urgently needed
because early pregnancy nausea and vomiting
are common issues that can affect the well-being
of pregnant women and their nutrient intake.
Effective and safe therapies are still limited, and
many pregnant women seek alternative natural.

Table
Authors Objective Method Findings
[3] To discuss available data Literature review of available |Ginger may help relieve
regarding the efficacy and data hyperemesis gravidarum, but
safety of cranberry, more research is needed. Other
chamomile, Echinacea herbal remedies have
purpurea, garlic, ginger, inconsistent results. Caution is
Ginkgo biloba, and advised when using herbs
peppermint during during pregnancy. Further
pregnancy studies are necessary to
determine safe dosages for
pregnant and breastfeeding
women.
[2] To assess the safety and use |Randomized Controlled Trial |20% of postpartum women
of medicinal herbs during used medicinal herbs during
pregnancy in Sdo Paulo, pregnancy. Usage is higher
Brazil among ethnic minorities and
experienced women. 40% of
herbs are contraindicated or
cautioned in pregnancy. Only
half were discussed with
healthcare providers. Guidelines
need updating based on
evidence to prevent
inappropriate use.
[6] To assess the use of herbal  |Structured questionnaire More than two-thirds (67.5%)

medicines among pregnant
women in Nigeria and their
opinions on safety, potential

conventional therapies

administered to 595
pregnant women in three
geopolitical zones in Nigeria
effects, and combination with | between September 2007
and March 2008

of respondents had used herbal
medicines, with 74.3%
preferring self-prepared
formulations. Around 30%
believed herbal medicine used
during pregnancy is safe.
Reasons for taking herbal
medications included better
efficacy than conventional
medicines (22.4%), perceived
safety during pregnancy
(21.1%), low efficacy of
conventional medicines
(19.7%), more accessible access
(11.2%), cultural belief (12.5%),
and lower cost (5.9%). Over half
(56.6%) did not support
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combining herbal medicines
with conventional drugs.
[14] To investigate the efficacy Retrospective cohort study of | Patients in the endovascular

and safety of endovascular
cooling in unselected
survivors of cardiac arrest

comatose survivors of cardiac
arrest who were either
cooled for 24 hours to 33°C
with endovascular cooling or
treated with standard post-
resuscitation therapy

cooling group had a 2-fold
increased odds of survival
compared to the control group.
After adjustment for baseline
imbalances, the odds ratio
remained statistically
significant. Bayesian analysis
supported the efficacy of
endovascular cooling with a
posterior odds ratio of 1.61.
More patients achieved
favourable neurology in the
endovascular cooling group
compared to the control group.
The rate of complications,
except for bradycardia, was
similar between the two groups.
Endovascular cooling was
effective and safe in comatose
adult survivors of cardiac arrest.

[15]

Investigate the daily total
water intake (TWI) and the
contribution of different
beverages and food sources
to the TWI. Assess the
percentage of participants
who comply with the
adequate intake (Al) value of
water set by the Chinese
Nutrition Society (CNS) and
the European Food Safety
Authority (EFSA). Analyze
the contribution of different
water sources to the daily
total energy intake (TEI).

A multi-stage sampling
method was used to recruit
pregnant women from 11
provinces and two
municipalities in China. A 4-
day online diary with a food
atlas assessed water and
dietary intake.

The median daily TWI of
pregnant women was 2190 mL,
of which water from beverages
and foods accounted for 52.9%
and 47.1%, respectively.
Approximately 80.5% of the
water from beverages was
mainly from plain water, while
the part of the water from foods
and dishes (32.4%) was the
main contributor. Only 16.4%
and 43.8% of the total
population met the TWI
recommendation the CNS and
EFSA set, respectively. Among
these, the contribution of the
water from beverages was
higher than that from food. The
median daily TEI of pregnant
women was 1589 kcal, of which
beverages accounted for 9.7%.
Milk and milk derivatives were
the main contributors to energy
from beverages, accounting for
71.3%. Sugar-sweetened drinks
only accounted for 10.1% of the
energy from beverages. Still,
they were highly correlated
with energy from beverages,
and age and gestational period
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had no significant effect on the
main results.

[4]

To describe the use of
lemon/lime juice for
douching by female sex
workers (FSWs) and family
planning clients (FPCs) in Jos,
Nigeria.

A total of 300 sexually active
women, comprising 200
FSWs and 100 FPCs, were
interviewed in June 2004 to
determine the mode and
rationale for the use of
lemon/lime juice for sex.

Majority of the women 167/300
(55.7%, 95% CI = 50-61%), i.e.
163/200 (81.5%, 95% CI = 75-
87%) FSWs, 4/100 (4%, 95% CI
=1-10%) FPCs used vaginal
lemon/lime douches. Lime juice
was used by 105/167 (62.8%,
95% CI = 55-70%), lemon juice
by 30/167 (18%, 95% CI = 12-
25%) or a mixture by 18/167
(10.8%, 95% CI = 7-25%). The
juice was either neat 44 /167
(26%, 95% CI = 20-34%) or
diluted in water 75/167 (45%,
95% CI = 37-53%) before or
after sex. Nineteen per cent
(32/167) found the juice
painful. Over half of the women
believed that it protected them
from pregnancy and/or sexually
transmitted infections; they did
not know their HIV status.
Eighty-six per cent would
recommend it to others, and
71% would be willing to
participate in a study to
evaluate its safety and efficacy.

[9]

This randomized clinical trial
aimed to analyze the
effectiveness and safety of a
moderate-intensity aerobic
water exercise program for
postpartum depression,
sleep problems, and quality
of life in women one month
after delivery.

This was a multi-centre,
parallel, randomized,
evaluator-blinded, controlled
trial in a primary care setting.
Pregnant women (14-20
weeks gestational age) with
low risk of complications and
from five primary care
centres in the area covered
by the obstetrics unit of Son
Llatzer Hospital (Mallorca,
Spain) were invited to
participate. A total of 320
pregnant women were
randomly assigned to two.

Women in the intervention
group were less likely to report
anxiety or depression on the
EQ5D (11.5% vs 22.7%; p <
0.05) and had a lower mean
EPDS score (6.1 + 1.9vs 6.8 *
2.4,p <0.010). The two groups
had no significant differences in
other outcomes, maternal
adverse events, and indicators
of the newborn status.

[16]

This study evaluated
whether Jinlida, a Chinese
herbal medicine, enhances
glycemic control in patients
with type 2 diabetes whose
HbAlc levels were not
effectively controlled with
metformin monotherapy.

A double-blind, randomized,
placebo-controlled,
multicenter trial was
conducted with 186
participants diagnosed with
diabetes. The participants
were randomly assigned to
either the Jinlida group
(receiving 9 g of Jinlida) or

At the end of the 12 weeks, the
Jinlida group reduced HbAlc
levels by 0.92 + 1.09%
compared to baseline, while the
placebo group exhibited a
decrease of 0.53 + 0.94%. The
reduction in HbAlc was
statistically significant between
the two groups (p < 0.01). The
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the placebo group. Both
groups continued to receive
their regular dose of
metformin without any
changes.

fasting plasma glucose (FPG)
and 2-hour postprandial glucose
(2h PG) levels decreased in both
groups from baseline. There
were significant reductions in
FPG and two h PG levels
between the Jinlida and placebo
groups after 12 weeks (p <
0.01). The Jinlida group also
demonstrated an improvement
in B-cell function, as indicated
by an increase in HOMA-f (p <
0.05). However, no significant
changes in body weight and BMI
were observed. Additionally, no
serious adverse events were
reported during the study.

[17]

The objective of this cross-
sectional study was to assess
the effect of drinking mate
during pregnancy on the risk
of preterm birth and small
for gestational age (SGA)
birth.

The study was conducted
from January 1 to December
31, 1993, in Pelotas, Southern
Brazil. The researchers
interviewed all 5304 mothers
who gave birth at the
hospitals within the first 24
hours after delivery. Various
characteristics of the mothers
were collected. Birthweight
was recorded, and gestational
age at birth was assessed
using the Dubowitz score.
The analysis included 5189
single births.

The prevalence of SGA births
was 8.0%, and the prevalence of
preterm births was 9.1%.
Approximately 68% of the
mothers reported drinking meat
at least once a week during
pregnancy. In the crude
analyses, daily mate drinkers
had a 30% higher risk of SGA
than nonconsumers (prevalence
ratio = 1.3; 95% CI 1.1-1.6).
However, no statistical
association was found between
mate consumption and preterm
births. After adjusting for
confounding factors, the
previously observed association
with SGA birth lost statistical
significance, while the lack of
association with prematurity
remained unchanged.

[11]

Lime has a long history as a
contraceptive and vaginal
hygiene douche, and ongoing
use in Africa is documented.
We report on the first safety
study on diluted lime juice to
assess its potential as a
candidate microbicide.

Twenty-five sexually
abstinent women were
randomly assigned to apply a
10% or 20% concentration of
lime juice or 0% (water-only)
through a soaked tampon
once daily for 14 consecutive
days. Tests for genital
infections, measurement of
inflammatory biomarkers,
and colposcopy were
performed before and after
treatment.

On participants, who showed
severe vaginal irritation. Two
women developed a yeast
infection after using lime juice.
More than 70% of women in all
groups reported side effects,
most being singular, mild, and
transient events. The users of
20% diluted lime juice
experienced a significantly
higher frequency of burning and
dryness. Vaginal inflammatory
biomarkers showed no
significant change between
preexposure and postexposure
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levels. The naturally low vaginal
pH showed little change, and
lactobacilli colonization did not
decrease.

Several studies have evaluated the use of herbal
remedies during pregnancy and the importance
of adequate water intake in the context of
pregnancy. Research suggests that ginger can
help reduce hyperemesis gravidarum without
significant side effects, but data regarding other
herbal remedies are still heterogeneous and
require further investigation. Furthermore, the
use of herbal remedies during pregnancy
remains a common practice in some countries,
although treatment guidelines need to be
updated based on scientific evidence. Regarding
water intake, most pregnant women have not
met health institutions' recommended total daily
water intake. Therefore, it is essential to enhance
understanding regarding herbal remedies during
pregnancy and the significance of sufficient water
intake for maternal and infant health.

In the study [4], they aimed to describe the use of
lemon/lime juice for vaginal douching among
female sex workers (FSWs) and family planning
clients (FPCs) in Jos, Nigeria. The study involved
a total of 300 sexually active women, consisting
of 200 FSWs and 100 FPCs, who were
interviewed in June 2004 to ascertain the
methods and reasons for using lemon/lime juice
in the context of sexual relationships.

The results of the study showed that the majority
of women, 167 out of the total 300 respondents
(55.7%, 95% CI=50-61%), used vaginal douching
with lemon/lime juice. Among them, 163 FSWs
(81.5%, 95% CI = 75-87%) and 4 FPCs (4%, 95%
CI=1-10%) wused vaginal douching with
lemon/lime juice. In its usage, lime juice was
used by 105 respondents (62.8%, 95% CI = 55-
70%), lemon juice was used by 30 respondents
(18%, 95% CI = 12-25%), and a combination of
both was used by 18 respondents (10.8%, 95%
CI = 7-25%). The juice was used either undiluted
(44 respondents or 26%, 95% CI = 20-34%) or
mixed with water (75 respondents or 45%, 95%
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CI=37-53%), either before or after sexual
intercourse. However, the respondents reported
several side effects. 19% (32 out of 167
respondents) experienced pain after using
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and efficacy of using lemon/lime juice.

CONCLUSIONS

Based on the systematic review conducted, the
conclusion regarding the effectiveness and safety
of using warm lime water in pregnant women is
that there is currently limited evidence to
support its benefits and safety. Warm lime water
may provide some relief for common discomforts
during pregnancy, such as constipation and
heartburn. Still, it should be noted that the
evidence needs to be more conclusive. While side
effects are rarely reported, the safety of long-
term or excessive use of warm lime water
remains unclear. Therefore, pregnant women
should consult with their healthcare providers
before regularly using warm lime water,
considering the current lack of substantial
evidence. Further high-quality research is
needed to gain a deeper understanding of the
effectiveness and safety of warm lime water in
pregnancy.
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INTRODUCTION

Abstract. Fine motor skills are integral to child development, often
receiving insufficient attention despite their significant impact on overall
cognitive abilities. This study aims to evaluate the difference in the
development of fine motor skills before and after receiving developmental
stimulation among children aged 36-60 months in the village of Bineh
Blang, Ingin Jaya District, Aceh Besar Regency. The research method
employed a quasi-experimental design with pretest and post-test
approaches. A sample of 30 toddlers was selected using a purposive
sampling technique. The given data shows a significant improvement in
fine motor skills among 36-month-old children after receiving
developmental stimulation. In the test of placing 4 cubes, there was an
increase from a score of 1.00 in the pre-test to 1.00 in the post-test. In the
test of placing eight cubes, there was an improvement from 0.83 (pre-test)
to 1.00 (post-test). The test for building a bridge also increased from 0.67
(pre-test) to 1.00 (post-test). Although the tests of stacking blocks into a
tower and drawing a cross line displayed minor improvements, progress
was still seen from 0.33 to 0.50 and from 0.17 to 0.33, respectively. The
test of drawing a circle also demonstrated improvement from 0.50 to 0.67.

Keywords: Fine motor development; Toddlers; Aged 36-60 months
Stimulation.

child growth and development during early
childhood, the first five years of life are

Health and development issues in children are
global concerns affecting millions worldwide [1-
2]. Data shows that malnutrition remains a
challenge, with approximately 149 million
children experiencing stunting in 2020.
Additionally, upper respiratory tract infections
and diarrhoea remain the leading causes of death
in children under five years old. Over 250 million
children in developing countries experience
growth and developmental delays, while mental
health issues are also a serious concern [3-5].
Continuous efforts are needed to improve access
to healthcare, adequate nutrition, and supportive
environments to ensure optimal development for
children worldwide.

Improving public health and the quality of
human resources in Indonesia should start early,
even during pregnancy. Focusing on nurturing

Section “Medicine”

prioritised in preparing Indonesian children to
become healthy, intelligent, cheerful, resilient,
and virtuous future generations [6-8]. During this
period, the environment significantly influences a
child's development. Important factors that affect
child growth and development include nutrition,
health, and interconnected caregiving. The
process of growth and development in children
involves two distinct yet interconnected aspects
that are difficult to separate. Growth relates to
changes in size, quantity, and dimensions of cells,
organs, or individuals that can be measured
using parameters such as weight, length, bone
age, and metabolic balance [9-10]. On the other
hand, development involves improving more
complex body structures and functions, including
gross and fine motor skKills, speech and language,
socialisation, and independence.
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Motor skills are a crucial process in child
development, both fine motor skills (such as
gripping, holding a pencil, or using small tools)
and gross motor skills (such as walking, running,
or jumping). However, parents often focus more
on gross motor development, neglecting the
importance of fine motor development [10]. This
can be problematic because gross motor
development alone is not sensitive enough to
depict a child's overall mental abilities. To
understand and optimise a child's development,
parents and caregivers need to pay attention to
and engage children in activities that stimulate
their growth and development, both physically
and cognitively. Providing appropriate support,
stimulation, and a supportive environment will
play a crucial role in helping children achieve
their optimal developmental potential.

Stimulating a child's development is a crucial
effort that should be carried out by mothers,
fathers, caregivers, other family members, and
community groups around them. This aims to
ensure children experience optimal development
in various aspects of life. Children are susceptible
to stimuli and interactions with their
environment during these critical growth
periods. Positive interactions and appropriate
stimulation can help children develop motor,
cognitive, language, social, and emotional skills.

METHODS

This research adopts a descriptive approach with
a quasi-experimental design, explicitly employing
a one-group pre-test-post-test design. The aim is
to observe the differences in fine motor
development in toddlers aged 36-60 months
before and after receiving developmental
stimulation. The research subjects consist of 30
toddlers aged 36-60 months, and the study is
conducted in Bineh Blang Village, Ingin Jaya
District, Aceh Besar Regency.

The population for this study comprises all
toddlers aged 36-60 months in Bineh Blang
Village, Ingin Jaya District, Aceh Besar Regency,
totalling 58 individuals. A sample of 30
individuals was selected from this population.
The sampling method used is purposive
sampling, which involves selecting samples
based on predetermined criteria. The inclusion
criteria for selecting samples are healthy toddlers
willing to participate in play activities related to
delicate motor development stimulation.
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Meanwhile, the exclusion criteria are toddlers
with chronic illnesses or severe diseases that
may affect fine motor development. By
employing this research design, the researcher
hopes to observe the changes in toddlers' fine
motor development after receiving
developmental stimulation.

RESULTS AND DISCUSSION

The following results were obtained based on the
research findings on the Differences in Fine
Motor Development among Toddlers aged 36-60
months in Bineh Blang Village, Ingin Jaya District,
Aceh Besar Regency.

Characteristics of the Respondents. The study
involved a sample of toddlers aged 36-60 months
in Bineh Blang Village, Ingin Jaya District, Aceh
Besar Regency. The total sample size was 30
individuals.

Table 1 - The Distribution of Mother's Characteristic
Frequencies

N %
Age of Mother of Toddlers
< 20 years 0 0
20 - 35 years 16 | 533
> 35 year 14| 46,7
Total 30| 100,0
Education Level
Primary 0 0
Secondary 21 70,0
High 9| 300
Total 30 | 100,0
Occupation
Employed 9 30,0
Unemployed 21 70,0
Total 30| 100,0

Based on the given data, this study involved 30
mothers of toddlers as research subjects. The
results indicate that most toddlers (53.3%) were
between 20 and 35, followed by 46.7% of
mothers above 35. Most of the mothers of
toddlers had secondary education (70%), while
the remaining 30% had higher education.
Regarding occupation, 30% of the mothers were
employed, while 70% were unemployed.
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Toddler Characteristics. From the data provided, No Fine Motor Skillsat 36 | Pre-test | Post-test
there is a nearly balanced number of males and Months x |SD| x | SD

females as research subjects, with the majority of
research subjects being female (60%).

Table 2 - Distribution of Frequency of Toddler
Characteristics

used is 2.5-5 cm)

3. | Give the child 3 boxes. .67 [.516(1.00(.000
Can the child build a
bridge using the 3 boxes?

4. |Give the child 9-10 small |.33 |.516|.50 |.548
blocks.

Can the child stack them
into a tower?

5. | Give the child a piece of |1.00 |{.000 |1.00 |.000
paper and a pencil.

Does the child scribble on
the paper without any
assistance/instructions?

N %
Male 12 40,0
Female 18 60,0
Total 30 100,0
36 Months 6 20,0
42 Months 11 36,7
48 Months 6 20,0
54 Months 3 10,0
60 Months 4 13,3
Total 30 100,0

In terms of age groups, most research subjects
fall into the 42-month age group (36.7%),
followed by the 36-month and 48-month age
groups (both 20%). The number of research
subjects aged 54 and 60 months is smaller. This
information provides an understanding of the
distribution of gender and age groups among the
research subjects, which can offer a more
comprehensive view of fine motor development
in toddlers across different age ranges.

Fine Motor Development of Toddlers before and
after Developmental Stimulation based on Age
Groups.

Table 3 - Distribution of Pre-test and Post-test
Assessment Results of Fine Motor Development in
36-Month-0ld Toddlers

6 |Draw a straightline .50 |.548(.83 |.408
downwards for at least
2.5 cm. Ask the child to
draw another line next to
that line.

Answer YES if he/she
draws a line like this:
Answer NO if he/she
draws a line like this

7 | Give the child a penciland |.50 |.548 .67 |.516
paper. Draw a circle on
the paper. Ask the child to
imitate it. Can the child
draw a circle?

8. |Give the child apenciland |.17 |.408|.33 |.516
paper. Draw a cross (+)
on the paper. Ask the
child to imitate it. Can the
child draw a cross?

Fine Motor Skills at 36 Pre-test | Post-test

No Months X SD X SD

1. |Place four cubesin front |1.00 {.000 |1.00 |.000
of the child.

Can the child stack the 4
cubes one by one on top
of each other without
knocking them down?
(The size of the cubes
used is 2.5-5 cm)

2. |Place 8 cubesin frontof |.83 |.408|1.00|.000
the child.

Can the child stack the 8
cubes one by one on top
of each other without
knocking them down?
(The size of the cubes
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The given data shows a significant improvement
in fine motor skills among 36-month-old children
after receiving developmental stimulation. In the
test of placing four cubes, there was an increase
from 1.00 in the pre-test to 1.00 in the post-test.
In the test of placing eight cubes, there was an
improvement from 0.83 (pre-test) to 1.00 (post-
test). The test for building a bridge also increased
from 0.67 (pre-test) to 1.00 (post-test). Although
the tests of stacking blocks into a tower and
drawing a cross line displayed minor
improvements, progress was still seen from 0.33
to 0.50 and from 0.17 to 0.33, respectively. The
test of drawing a circle also demonstrated
improvement from 0.50 to 0.67. Overall, these
results indicate the effectiveness of development
stimulation in enhancing fine motor skills in
children. Previous studies have shown that
appropriate stimulation during this
developmental period can positively impact
children's fine motor skills. Several studies have
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been conducted on children aged 36-60 months
of fine motor development. For example, a
study [11] involved toddlers who received a
game-based fine motor stimulation program for
six months, and the results showed a significant
improvement in fine motor skills compared to
the control group. Smith and Jones (2021)
conducted a meta-analysis. They found that
structured stimulation programs focusing on
developing fine motor skills consistently
correlated with significant improvements in fine
motor abilities in toddlers [12]. Authors [13]
implemented a community-based fine motor
stimulation program for toddlers residing in
environments with limited access and found a
significant improvement in fine motor
development.

Additionally, research [14] demonstrated that
both parent-led and professionally trained
stimulation significantly improved children's fine
motor development, with no significant
difference between the two approaches. The
discussion section of the study on fine motor
development in toddlers aged 36-60 months
interprets the results within the context of
existing literature and theories, highlighting
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INTRODUCTION

Abstract. Labour pain management during the first stage of childbirth
remains a critical aspect of maternal care. This study explores the
effectiveness of audio murotal Al-Qur'an and lavender aromatherapy in
alleviating first-stage labour pain, supplemented by disseminating
information through booklets, leaflets, and lectures. This study employs a
quasi-experimental design with a three-group pre-post-test approach using
randomized controlled trials (RCTs) to investigate the efficacy of audio
murotal Al-Quran and lavender aromatherapy in alleviating first-stage
labour pain. The research population comprises expectant mothers in the
Ingin Jaya Primary Health Care Area, Ingin Jaya Sub-District, Aceh Besar
District. Based on inclusion and exclusion criteria, Purposive sampling
yielded a sample size of 75 respondents. Non-parametric tests, including
the Wilcoxon Signed Ranks, Mann-Whitney U, and Kruskal-Wallis tests, were
employed due to the non-normal distribution of data. The analysis
demonstrates a significant reduction in labour pain levels after treatment
with audio murotal and lavender aroma using leaflet media. This implies
that this approach effectively reduces labour pain. Additionally, combining
lavender aromatherapy with Quranic audio murotal proves effective in
alleviating first-stage labour pain, despite non-normal data distribution.
These findings suggest promising alternatives for enhancing maternal well-
being during childbirth.

Keywords: Audio Quranic Recitation; Lavender Aromatherapy for Labor
Pain; Leaflets; Booklets; Lectures.

feared condition, especially by pregnant women
about to give birth. Managing labour pain be-

Labour pain is a common experience for mothers
during the childbirth process. Childbirth involves
uterine solid contractions and pressure on the
tissues and nerves around the uterus, causing
intense sensations of pain [1-3]. The level of la-
bour pain can vary among individuals, influenced
by factors such as the intensity of uterine con-
tractions, the baby's position, maternal pelvic
size, and individual pain tolerance [4-6].

Many women face difficulty in handling this pain
due to the stress known as fear, tension, and
pain. This stress can lead to tension and panic,
ultimately increasing the perceived pain [7]. As
pain intensifies, some mothers may request ac-
celerated childbirth or pain relief medication,
while others may opt for surgical intervention [8-
12]. Pain is generally an undesirable and even

Section “Medicine”

comes crucial to help mothers cope with and re-
duce the pain they experience [5]. Various pain
management methods can be employed, both
pharmacological and non-pharmacological.
Pharmacological methods involve the use of
pain-relieving drugs such as analgesics or epi-
dural anaesthesia administered by trained medi-
cal professionals.

Moreover, there are non-pharmacological meth-
ods that can help reduce labour pain. Some
commonly used non-pharmacological methods
include relaxation techniques, breathing exercis-
es, massage, comfortable body positions, and
Quranic audio Murotal and lavender aromather-
apy. The application of Quranic audio Murotal
and lavender aromatherapy can have a positive
effect on reducing first-stage labour pain [13-15].
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A study by Herlina Maya from Muhammadiyah
University Gombong shows that applying laven-
der aromatherapy and Quranic Murotal on post-
partum mothers can decrease pain sensation
[13]. After two weeks of application, all partici-
pants experienced reduced pain in the non-pain
category. Another study by Wahida Azis indicates
that Quranic Murotal therapy, specifically Surah
Ar-Rahman, can increase [3-endorphin levels and
decrease pain intensity in active phase first-stage
labouring mothers [16]. This therapy is carried
out by listening to the Quranic Murotal during
childbirth. Quranic audio Murotal can provide
tranquillity and reduce anxiety, while lavender
aromatherapy has relaxing and calming proper-
ties. The application of Quranic audio Murotal
and lavender aromatherapy in first-stage labour
pain is a non-pharmacological method that at-
tracts attention in efforts to reduce the pain ex-
perienced by mothers during childbirth. Quranic
audio Murotal holds spiritual value and can pro-
vide tranquillity and reduce anxiety [17, 18].

Meanwhile, lavender aromatherapy has relaxing
and calming properties that can help reduce
stress. Several studies indicate that applying both
methods can reduce first-stage labour pain in-
tensity. Thus, applying Quranic audio Murotal
and lavender aromatherapy can be considered
an alternative to enhance mothers' comfort and
childbirth experience. This study explores the
effectiveness of audio Murotal Al-Qur'an and lav-
ender aromatherapy in alleviating first-stage la-
bour pain, supplemented by disseminating in-
formation through booklets, leaflets, and lec-
tures.

METHODS

This study's research type is a quasi-experiment
using a three-group pretest and post-test design
approach. This research aims to evaluate the ef-
fectiveness of applying lavender aromatherapy
with Quranic audio Murotal on first-stage labour
pain. This study also utilizes leaflets, booklets,
and lecture media to inform the participants. The
research population comprises expectant moth-
ers in the Ingin Jaya Primary Health Care Area,
Ingin Jaya Sub-District, Aceh Besar District. Based
on inclusion and exclusion criteria, Purposive
sampling yielded a sample size of 75 respond-
ents.

Analysis method Before data analysis, normality
tests were performed using the Kolmogorov-
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Smirnov test. The results of this test indicate that
the data used in this study are not normally dis-
tributed. Therefore, the Wilcoxon Signed Ranks
test assesses the relationship before and after the
treatment. This test is a non-parametric test suit-
able for non-normally distributed data.

Furthermore, the Mann-Whitney U-test was con-
ducted to evaluate the effectiveness of two
treatments on non-normally distributed data.
This test is used to compare two groups that are
not normally distributed. The Kruskal-Walli's test
is employed to assess treatment among three
groups. This test compares three or more groups
that are not normally distributed.

RESULTS AND DISCUSSION

Analysis of the normality test data for this re-
search was carried out using the Kolmogorof-
Smirnov test. The test results are in the table be-
low.

Table 1 - Test results for normality of labour pain
before and after audio Murotal and lavender aroma
treatment using leaflets, booklets and lectures

Group P-value N
After Leaflet media 0,000 25
After Booklet media 0,000 25
After the media lecture 0,000 25

The normality test results showed a p-value of
0.000 <0.05, meaning that the audio Murotal ac-
tion using leaflets, booklets and lectures on la-
bour pain between before and after treatment
was not normally distributed.

Table 2 - Differences in labour pain before and after
audio Murotal and lavender aroma treatment using
leaflet media

Group Mean| ©° | N
value
Murotal audio and lavender
aroma using the before and 12.50| 0.00 |25
after Leaflet media

Differences in the level of labour pain between
before and after audio Murotal and lavender
aroma treatment using leaflet media. A p-value of
0.00 <0.05 means there is a significant difference.
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Table 3 - Differences in labour pain before and after
audio Murotal and lavender aroma treatment using
booklet media

Table 6 - Differences in labour pain before and after
Murotal audio treatment and lavender aroma using
booklet media and lecture media

P- Mean P-
Group Mean value N Treatment Group Difference | value N
Murotal audio and lavender Murotal audio and
aroma using the before and| 7.50 | 0.00 |35 lavender aroma using the| 30.00 |0.012 |25
after booklet media lecture media after
Murotal audio and
lavender aroma using| 21.00 25
The difference in the level of labour pain between booklet media after

before and after audio Murotal and lavender
aroma therapy using booklet media is p-value
0.00 <0.05, meaning there is a significant differ-
ence.

Table 4 - Differences in labour pain before and after
audio Murotal and lavender aroma treatment with
lecture media

Mean p- N

Group value

Murotal audio and lavender
aroma using before and af- | 4.67 | 0.00 |25
ter lecture media

The difference in the level of labour pain between
before and after audio Murotal and lavender
aroma therapy with lecture media is p-value 0.00
<0.05, meaning there is a significant difference.

Table 5 - Differences in labour pain before and after
audio Murotal and lavender aroma treatment using
leaflet media and lectures

There is a significant difference with a p-value of
0.012<0.05 with the mean difference with the
lowest pain intensity in the treatment group
(booklet) 21,00, meaning that the treatment
group with the booklet significantly reduced la-
bour pain.

Analysis of differences in labour pain between
the Murotal and lavender aromatherapy treat-
ment groups using leaflets and booklets com-
pared to lectures (control). The multivariate test
was used because the data was not normally dis-
tributed, so Kruskal-Walli's test was used.

Table 7 - Differences in labour pain before and after
audio Murotal and lavender aroma treatment using
leaflet and booklet media

Leaflet media treat- Mean P-
) N
ment group, Difference | value
Murotal audio and

lavender aroma using 17.00 0.00 | 25

leaflet media after

Mean P-
Treatment Group Difference | value |

Murotal audio and lav-
ender aroma using the
lecture media after

36.72 0.00 | 25

Murotal audio and lav-
ender aroma using leaf-
let media after

14.28 25

Murotal audio and
lavender aroma using 43.28 25
the booklet media after
Murotal audio and
lavender aroma using 53.72 25

the lecture media after

There is a significant difference with a p-value of
0.00<0.05, with the mean difference with the
lowest pain intensity in the treatment group
(leaflet) at 14.28, meaning that the leaflet treat-
ment group significantly reduced labour pain.
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There was a significant difference in labour pain
before and after audio Murotal and lavender
aroma treatment with the use of leaflets, booklets
and lectures with a p-value of 0.00 <0.05, with
the lowest mean difference in pain intensity in
the leaflet treatment group 17 .00, meaning that
the treatment group with Murotal had a signifi-
cant effect on reducing labour pain.
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CONCLUSIONS

The analysis results indicate a significant differ-
ence in the level of labour pain before and after
the treatment of audio Murotal and lavender
aroma using leaflet media. In this analysis, the
obtained p-value is 0.00, which means it is small-
er than the set significance level (0.05). This sug-
gests that the difference in labour pain levels af-
ter treatment has statistical significance. Thus, it
can be concluded that the application of audio
Murotal and lavender aroma using leaflet media
has a significant effect on reducing the level of
labour pain [1]. In this study, the application of
lavender aromatherapy with Quranic audio
Murotal has been proven effective in reducing
first-stage labour pain. The analysis results show
decreased pain among all participants after the
treatment. Although the data used are not nor-
mally distributed, significant differences can be
found between before and after the treatment
using appropriate non-parametric tests. The ap-
plication of lavender aromatherapy with Quranic
audio Murotal can be an effective alternative in
reducing first-stage labour pain. However, it
should be noted that this research was conduct-
ed with a limited number of participants and in a
specific context. The study conducted by [1] is a
systematic review and meta-analysis aimed at
critically evaluating and summarizing all availa-
ble evidence from randomized controlled trials
(RCTs) regarding the effects of lavender aroma-
therapy on reducing labour pain. The results of
this study indicate that lavender aromatherapy
through inhalation can significantly reduce la-
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INTRODUCTION

Abstract. This research investigates the cultural significance of "Peucicap"
in the eyes of breastfeeding mothers in the Aceh Province. Peucicap is a
distinctive Acehnese tradition involving the introduction of various flavours
of food to newborns. This qualitative study involves breastfeeding mothers
as participants and utilises in-depth interviews and group discussions to
gather data. The research was conducted on Sabang Island from January
to September. The results of the data analysis reveal diverse understand-
ings and viewpoints among breastfeeding mothers regarding the meaning
of Peucicap.

Some mothers view Peucicap as an initial effort to introduce their babies to
various food flavours, including sour, salty, and sweet, to enrich their taste
senses from an early age. However, some interpretations focus on the tra-
ditional and cultural aspects of Peucicap, where this practice is considered
an ancestral heritage that must be preserved. In some cases, there is disa-
greement regarding how Peucicap may affect exclusive breastfeeding, with
some breastfeeding mothers expressing concerns that this tradition may
interfere with the recommended breastfeeding practices according to
health guidelines.

These findings illustrate the complexity of integrating local cultural values
with global health guidelines in infant care. Furthermore, they underscore
the importance of a deeper understanding of culture's role in breastfeeding
mothers' decision-making processes concerning infant nutrition and breast-
feeding practices. This research provides valuable insights into how breast-
feeding mothers in Aceh perceive and interpret the Peucicap culture and
how this tradition continues to preserve cultural identity and ancestral her-
itage amidst changing global health environments.

Keywords: Peucicap culture; interpretation; breastfeeding mothers.

achieving a healthy and prosperous life for hu-
manity [3, 4].

Babies require adequate nutrition for their early
growth in life. Breast Milk (ASI - Air Susu Ibu) is a
complex biological fluid containing all the neces-
sary infant nutrients [1, 2]. The body's easy di-
gestibility of breast milk makes it the primary
source of nutrition, fulfilling the needs for the
growth and development of babies. The World
Health Organization recommends exclusive
breastfeeding for the first six months of a baby's
life, and after that, breastfeeding can continue for
up to 2 years. This aligns with the 2030 Sustaina-
ble Development Agenda, emphasising that
breastfeeding is one of the crucial initial steps in

Section “Medicine”

In Indonesia, exclusive breastfeeding for infants
under six months still faces significant challeng-
es [4]. Only 1 out of 2 babies receive exclusive
breastfeeding, and only 5 % of children continue
to receive breast milk at 23 months of age. There-
fore, nearly half of Indonesia's children do not
receive the necessary nutrition during their first
two years [5-7].

The introduction of complementary foods along-
side breastfeeding is also a concern, as more than
40 % of babies are introduced to additional foods
too early, before reaching six months of age. Alt-
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hough the coverage of exclusive breastfeeding
across Indonesia has shown improvement,
reaching 66.1% in 2020 (though slightly lower
than 67.74% in 2018), it has surpassed the 2020
strategic plan target of 40% [8, 9].

However, significant disparities are evident in
the coverage of exclusive breastfeeding across
different regions. For example, in Aceh Province,
exclusive breastfeeding coverage in 2020
reached 59.2%, an increase from the previous
year's 55.24%. However, in the city of Sabang,
only about 29% of babies receive exclusive
breastfeeding, while in Pidie Jaya, it's around
31% [10].

This data illustrates the need for further efforts
to increase awareness and support for exclusive
breastfeeding throughout Indonesia and expand
education and promotion regarding its benefits
for infant growth and development.

Low coverage of exclusive breastfeeding has se-
vere implications for infant well-being. Providing
exclusive breastfeeding during infancy can re-
duce the risk of stunting because breast milk con-
tains essential fats and proteins that support op-
timal physical growth. Breast milk also contains
antibodies that boost the baby's immune system
[11-13].

Various factors contribute to the low coverage of
exclusive breastfeeding, including a lack of early
breastfeeding initiation (EBF) and exclusive
breastfeeding and a lack of commitment to im-
plementing government regulations, such as
Health Ministerial Decree No. 450/2004. Specifi-
cally, the implementation of this regulation has
not been optimal in healthcare facilities such as
hospitals and maternity clinics [14].

Furthermore, inadequate family support, low
maternal education levels, and mothers who
must work outside the home are also significant
factors. Ineffective breastfeeding counselling,
premature births, and cultural factors, such as
the tradition of introducing complementary
foods like honey or bananas before the baby
reaches six months of age, also play a role in the
low coverage of exclusive breastfeeding [15].

Research conducted in the Work Area of Woyla
Barat Community Health Center in West Aceh
District in 2018 showed that local culture and
traditions can hinder the practice of exclusive
breastfeeding [16]. Other research findings in the
Work Area of Pulasaren Community Health Cen-
ter in Cirebon City in 2018 also revealed that so-
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cio-cultural factors and the role of healthcare
workers influence the practice of providing com-
plementary foods (MP-ASI) to infants aged 0-6
months [17].

The tradition of providing food and drinks to
newborns in Acehnese culture, as seen in the
Peucicap ceremony, plays a significant role in the
community. In this tradition, babies are intro-
duced to various tastes for the first time, such as
sour, salty, and sweet. This is considered an exer-
cise to develop the baby's ability to distinguish
flavours. This tradition also holds high religious
and philosophical value [18].

The Peucicap procession is designed to build col-
lective responsibility in monitoring the baby's
growth and development [19, 20]. This ritual
stimulates the baby's taste buds to become more
sensitive and links it to developing good morals.
It's a way to ensure that the child's character will
be "sweet" or virtuous as they grow up.

It's important to note that the Peucicap ritual
does not conflict with Islamic teachings and is
even considered a Sunnah with ijmak (consen-
sus) [21, 22]. Its implementation typically occurs
at various stages of a baby's age, adjusted to the
parents' economic conditions. However, after the
Peucicap ritual is performed, a challenge arises in
the community: the belief that exclusively breast-
fed babies tend to be fussy due to hunger [23].
This triggers the introduction of foods other than
breast milk to the baby. To support sustainable
and optimal breastfeeding practices, UNICEF and
WHO have called on governments and stake-
holders to increase investment in protecting and
supporting breastfeeding. This includes improv-
ing services and programs that promote breast-
feeding, providing quality counselling for breast-
feeding mothers, accurate nutrition information,
and Baby-Friendly Hospital services. Additional-
ly, it's crucial to end the promotion of breast milk
substitute products so that mothers and caregiv-
ers can make the best decisions regarding infant
feeding.

METHODS

This study adopts a carefully designed qualitative
research approach to explore the perceptions of
breastfeeding mothers regarding the Peucicap
culture in the Sabang City region. The sampling in
this research employs the Purposive Sampling
Technique, considering several specific criteria:
Acehnese Ethnicity: Samples are selected from
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mothers of Acehnese ethnicity to understand
their perspectives within the context of Acehnese
culture. Mothers with infants under six months:
The study focuses on mothers currently breast-
feeding infants under six months, given the rele-
vance to the common practice of Peucicap, which
often occurs with young infants. Healthy mothers
and infants: Informants are chosen from mothers
in good health and their infants in good health,
ensuring that the research results reflect percep-
tions unaffected by health issues. Willingness to
be respondents: Prospective informants must be
willing to participate in the research, including
providing insights and experiences related to the
Peucicap culture. Informants in this study consist
of 15 mothers who meet the above criteria. They
were selected to provide rich and varied infor-
mation about their perceptions of the Peucicap
culture. In addition to mothers, informants in-
clude family members, healthcare professionals,
and other stakeholders in the Sabang City region.
This was done to gain a more holistic under-
standing of how the Peucicap culture influences
the practice of exclusive breastfeeding in
Acehnese society.

This research employs a qualitative method with
data collection techniques such as in-depth inter-
views, Focus Group Discussions (FGD), and anal-
ysis of supporting documents to understand
breastfeeding mothers' perceptions of the Peuci-
cap culture in the Sabang City region and its im-
pact on the practice of exclusive breastfeeding.
The data is then transcribed, coded, and themati-
cally analysed to identify key themes that emerge
from breastfeeding mothers' perceptions of the
Peucicap culture. The analysis results are pre-
sented in narrative form, describing the main
findings, supported by direct quotations from
informants. The research also considers the re-
gion's social, cultural, and economic context to
understand better how the Peucicap culture in-
fluences the practice of exclusive breastfeeding.
The results of this research are interpreted to
answer research questions and provide deeper
insights into the factors affecting the practice of
exclusive breastfeeding, with the hope of provid-
ing a foundation for improving interventions or
policies related to exclusive breastfeeding in the
region.

RESULTS AND DISCUSSION

Peucicap Practice and Exclusive Breastfeeding.
In this research, we explore mothers' perspec-
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tives in Sabang City regarding the practice of
Peucicap and how it influences the provision of
complementary foods to infants after the Peuci-
cap ceremony. Interestingly, this practice is simi-
lar to that in Aceh Besar District, where mothers
do not provide additional food to infants after
Peucicap. This indicates that exclusive breast-
feeding remains the primary focus in caring for
infants in their early lives.

However, what makes this practice intriguing is
the understanding that the decision not to pro-
vide additional food after Peucicap is not solely
based on health guidelines prioritising exclusive
breastfeeding but is also influenced by cultural
factors and social norms in Sabang City. This re-
flects the complexity of infant care practices that
cannot always be explained by health guidelines
alone. This finding underscores the importance
of understanding the diversity in infant care
practices across various communities, as reflect-
ed in local cultures, beliefs, and health guidelines.

Most informants in Sabang City adhere to the
practice of exclusive breastfeeding for the first
few months of an infant's life, reflecting an
awareness of the importance of exclusive breast-
feeding. However, there are some cases where
additional foods are given in water or solid foods
like rice porridge, potatoes, and carrots. This var-
iation may reflect factors such as culture, the
specific conditions of the infant, or family prefer-
ences within the community. Further under-
standing of the context and reasons behind this
variation can be obtained through more pro-
found interviews with individuals involved.

This data provides intriguing initial insights into
how Peucicap is practised in these two locations,
and further research or public health analysis
may reveal more about the implementation of
this practice and the influencing factors in differ-
ent communities. The results of the FGD in
Sabang City regarding the cultural practice of
Peucicap on infants provide in-depth insights in-
to the implementation, meaning, and mainte-
nance of this practice in the community. Firstly,
there is a prominent theme regarding the pur-
pose of Peucicap, which is to introduce flavours
to the baby. This theme reflects the essence of
Peucicap, where babies are given sensory experi-
ences with various food flavours, such as fruits
and Zamzam water. This practice is relevant in
sensory education for infants in their early lives.

However, it should be noted that concerns have
arisen regarding the impact of Peucicap on the
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practice of exclusive breastfeeding for the first
six months of a baby's life. Some community
members feel that Peucicap may disrupt this
practice, which aligns with modern health guide-
lines. This disagreement creates dynamics be-
tween local tradition and global recommenda-
tions in infant care, sparking debates within the
community about how these two aspects inter-
act.

Furthermore, the findings highlight a deep ap-
preciation for the cultural values and traditions
passed down from generation to generation.
Peucicap is considered a tradition rich in cultural
heritage, and even though a detailed understand-
ing of its purpose may not always be present, the
practice continues because it is an integral part of
the community's cultural identity.

The importance of local culture and customs in
daily life is also reflected in the fact that Peucicap
is seen as a necessity in the community. This
demonstrates the strength of cultural values and
traditions in guiding the actions of individuals
and the community.

Overall, the practice of Peucicap in Sabang City
reflects a blend of culture, handed-down tradi-
tions, and modern health considerations. This
indicates the complexity of preserving local wis-
dom while striving to understand and integrate
global health guidelines. Despite differing opin-
ions about the impact of Peucicap on the practice
of exclusive breastfeeding, this tradition remains
an integral part of the community's cultural iden-
tity and cultural heritage. This analysis provides
a deeper understanding of the complex dynamics
between local tradition and global health guide-
lines in infant care and the efforts of individuals
and communities to strike a balance between the
two.

The Significance of Peucicap in the Lives of the
Sabang Community. The results of the FGDs in
Sabang City regarding the meaning of Peucicap
for babies reflect a range of perspectives and un-
derstandings within this community.

Firstly, there is an emphasis on Peucicap as part
of a series of traditional ceremonies involving
various actions, such as bathing, pe-
usunteng/peusijuk (a traditional Acehnese ritual
for newborns), reading of salawat (Islamic pray-
ers), and splitting coconuts. These ceremonies
are often linked to the "turun tanah" (descend to
the ground) ceremony, an integral part of
Acehnese culture. While this perspective does
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not explicitly mention meaning, it indicates the
integration of Peucicap into a broader cultural
practice, underscoring the importance of pre-
serving traditions and social norms.

Secondly, some community members express
that in their experience, Peucicap may not have a
clear meaning or be directly related to introduc-
ing fruit flavours to their children. There is doubt
about the connection between Peucicap and their
children's food preferences. This reflects a level
of uncertainty and a possible lack of in-depth un-
derstanding of the purpose or meaning of this
practice in some cases.

Thirdly, a perspective associates Peucicap with
introducing babies to the world's taste of water
and fruits. This view reflects the belief that Peuci-
cap has an important sensory introduction di-
mension, although this meaning may not always
be explicitly detailed.

Fourthly, the importance of ancestral traditions
in carrying out Peucicap is emphasised, so the
practice is an inseparable part of the culture and
traditions passed down by previous generations.

Fifthly, a viewpoint indicates that Peucicap may
not have specific spiritual or symbolic meaning
but is still considered an essential part of the tra-
dition and customs that must be respected and
followed because adherence to tradition and so-
cial norms is a top priority.

The practice of Peucicap in Sabang City reflects a
diversity of understandings and perspectives on
the meaning and benefits of this ritual. The Peu-
cicap ceremony involves a series of actions such
as bathing, peusunteng, reading Salawat, and co-
conut splitting, but the meaning and benefits are
not always uniform.

Some individuals may see Peucicap as a way to
introduce babies to the taste of fruits to provide
early sensory experiences to infants. On the other
hand, others emphasise the value of tradition and
culture in the practice of Peucicap. The ceremony
is an inseparable part of cultural heritage that
must be preserved.

However, there is also misunderstanding and un-
certainty regarding the meaning and benefits of
Peucicap. Some do not see a clear connection be-
tween Peucicap and their children's food prefer-
ences. This indicates a diversity of understand-
ings within the Sabang community about this
practice.

2030



Path of Science. 2024. Vol. 10. No 4

ISSN 2413-9009

Overall, this analysis reflects the complexity of
views and understandings of the meaning of
Peucicap in the Sabang community. This practice
involves cultural elements, traditions, and senso-
ry introduction, and the knowledge of Peucicap's
meaning varies among individuals in the com-
munity. It also illustrates how local culture and
customs play a central role in daily life, even if
the meaning or purpose of specific practices is
not always clear or uniform.

Providing Food After Peucicap for Babies. Various
perspectives emerged in the context of the FGDs,
which discussed giving food to babies after un-
dergoing Peucicap. While we do not specifically
mention informants, we can see that participat-
ing mothers have diverse experiences and ap-
proaches when providing nutrition to their in-
fants.

Some mothers, in their first experiences, shared
how their babies were given formula milk in the
hospital because breast milk was not available.
However, upon returning home, they wholly ad-
hered to health guidelines recommending exclu-
sive breastfeeding until the baby reached six
months of age. This decision reflects their com-
mitment to the recommended feeding practices
by health authorities.

Conversely, some mothers emphasised the im-
portance of providing exclusive breastfeeding
and receiving full support from their partners.
They noted that their partners even helped by
massaging their breasts to ensure an adequate
supply of breast milk. Despite facing challenges,
such as the unavailability of breast milk for their
second child, they still prioritised breast milk as
the primary source of nutrition.

Some experienced situations where their babies
were given formula milk in the hospital and tran-
sitioned to exclusive breastfeeding when breast
milk became available at home. They emphasised
that their babies did not receive additional food
besides breast milk.

However, there were also those with more com-
plex experiences. They may have started with
formula milk in the hospital and continued it af-
ter returning home, especially in cases where
there were specific challenges with breastfeed-
ing. Some of them also noted that their families
sometimes gave sugar water to the baby, high-
lighting how cultural factors and social environ-
ment can influence decisions regarding infant
nutrition.
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These diverse perspectives provide insight into
the complexity of decision-making related to in-
fant feeding. In addition to recommended health
guidelines, social support, including from part-
ners and families, also plays a crucial role in the
final decisions about infant nutrition. Individual
circumstances, such as caesarean section surgery
or issues with breast milk, can also be factors in-
fluencing these decisions. Overall, the experienc-
es of these mothers in providing infant food re-
flect a range of considerations involving unique
situations and social support.

Breastfeeding After the Peucicap Tradition.
Breastfeeding practices after babies undergo the
Peucicap tradition in Kota Sabang reflect a firm
commitment from mothers to provide breast
milk as the primary source of nutrition for their
children. It also creates an exciting context for
decision-making regarding infant nutrition. In
the various experiences they shared, the im-
portance of understanding the health benefits
and nutrition provided by breast milk in support-
ing the well-being of their children is evident.

For example, some mothers faced situations in
hospitals where their babies received formula
milk immediately after birth due to various rea-
sons, such as initial low breast milk production
or specific medical conditions. However, when
they returned home, they diligently prioritised
exclusive breastfeeding until the baby reached
six months of age, following recommended
health guidelines.

In some cases, mothers encountered challenges
in maintaining exclusive breastfeeding, such as
when breast milk became insufficient after sev-
eral months. They then decided to provide for-
mula milk as an alternative, but this decision was
also made while considering proper nutrition
guidelines. Nevertheless, the continuity of the
commitment to breast milk as the primary
source of nutrition remained a highly valued
principle for these mothers. This reflects a deep
understanding of the benefits of breast milk in
providing optimal nutrition for the growth and
development of their babies and demonstrates
their determination to adhere to relevant health
guidelines.

Furthermore, the unique experiences of some
mothers who received positive support from
their partners in breastfeeding exemplify how
the family's role can influence infant nutrition
decisions. This opens the door to further re-
search on the role of family support in breast-
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feeding practices and the community's under-
standing of infant nutrition in the context of local
culture and traditions.

The peucicap culture in Acehnese society is a
tradition that continues to be practised and holds
significant value in daily life. However, it is essen-
tial to highlight that this culture does not inter-
fere with or contradict the practice of exclusive
breastfeeding, which healthcare experts recom-
mend.

In Acehnese culture, peucicap is a ritual that in-
troduces flavours to infants. Typically, the ritual
involves applying fruit extract to the baby's lips.
Peucicap is considered part of the cultural herit-
age, which has a special meaning and symbolism
in Acehnese society. This culture is often con-
ducted to honour ancestral customs and tradi-
tions and to acquaint the child with the flavours
present in their surroundings.

Nevertheless, despite peucicap being part of this
culture, it is crucial to emphasise that this prac-
tice does not replace or disrupt the practice of
exclusive breastfeeding as the primary source of
nutrition for infants. The recommended practice
of exclusive breastfeeding, advocated by interna-
tional health organisations such as the WHO and
UNICEF, is upheld and practised by mothers in
Aceh. This means that after the peucicap ritual is
performed, infants continue to receive exclusive
breastfeeding for the first six months of their
lives.

This demonstrates a wise cultural adaptation in
maintaining harmony between traditional and
modern health practices. Acehnese society wisely
preserves and respects their local wisdom while
prioritising their children's health and optimal
development. In this context, peucicap culture is
seen as an additional element that does not inter-
fere with the practice of exclusive breastfeeding,
which is crucial for the growth and development
of infants.

However, it is still essential to continue educating
the community about the significance of exclu-
sive breastfeeding and ensuring that traditional
practices such as peucicap do not cause any dis-
ruption or misunderstanding regarding exclusive
breastfeeding. Proper education to the communi-
ty, including mothers and families, about the
benefits and importance of exclusive breastfeed-
ing can help ensure that cherished cultural prac-
tices align with the health guidelines recom-
mended by experts.
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Thus, Acehnese society can continue to preserve
and celebrate their peucicap culture while giving
appropriate attention to exclusive breastfeeding
as the primary health practice for their infants.
This reflects a harmonisation between tradition
and scientific development in safeguarding the
health and well-being of children in Acehnese
society.

CONCLUSIONS

From the various analyses conducted, it can be
concluded that the Peucicap practice in Kota
Sabang is a tradition with diverse meanings and
understandings within the community. Perspec-
tives on the meaning of Peucicap range from in-
troducing flavours to infants and preserving cul-
tural traditions to introducing infants to the
tastes and sensations of the natural world. De-
spite this variation in understanding, Peucicap is
consistently practised as a part of cultural identi-
ty and ancestral heritage.

Furthermore, in feeding infants after they under-
go Peucicap, mothers in Kota Sabang exhibit a
solid commitment to breastfeeding as their chil-
dren's primary source of nutrition. While some
mothers face challenges in maintaining exclusive
breastfeeding, such as insufficient breast milk
production or specific medical conditions, they
diligently prioritise exclusive breastfeeding until
the recommended age of 6 months, following
health guidelines.

Decision-making regarding infant nutrition is al-
so influenced by positive support from partners
and healthcare professionals, which plays a cru-
cial role in maintaining this commitment.

Moreover, the Peucicap practice and breastfeed-
ing in Kota Sabang reflect the complexity of pre-
serving local wisdom while striving to under-
stand and adopt global health guidelines. Despite
debates about how Peucicap affects exclusive
breastfeeding, this tradition remains strong in
the community as an essential part of cultural
identity and ancestral heritage. It also demon-
strates how local culture and traditions play a
role in daily life, even when the meaning or pur-
pose of specific practices is not always clear or
uniform.

In conclusion, Peucicap and breastfeeding in Kota
Sabang exemplify how culture, tradition, local
understanding, and global health guidelines can
interact and shape infant care practices. In this
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INTRODUCTION

Abstract. The article investigates the possibilities of expressing the
emotional state of happiness in language using field theory and materi-
als from the Azerbaijani language. Positive emotions such as happi-
ness, joy, satisfaction, and admiration were considered within the phra-
seosemantic domain. The phrase semantic field includes phraseologi-
cal units united by the same meaning. Studying fixed word combina-
tions this way allows a more systematic and in-depth study.

At the same time, it is essential to study the universal emotional state,
such as happiness, with the field method and to examine the possibili-
ties of its expression in language. The importance of this issue be-
comes more apparent when we approach it from an anthropocentric
perspective and take into account extralinguistic factors. The article
studies the effect of the state of happiness on the human body and its
activity, the forms of its occurrence and identification in phraseological
units, and the physiological acts it causes.

The article distinguishes the subgroups "Joy," "Admiration," and "Satis-
faction" within the phraseological field of "Happiness." It defines each
subgroup's central and peripheral zones and clarifies the phraseological
combinations included in its composition.

Variants are also considered one way of enriching the semantic field of
the phrase, and various methods of creating variation are investigated.
From this point of view, contamination component variability - replace-
ment of components with each other or quantitative change (increase or
decrease) - has been specially considered.

It should also be noted that although field theory is applied to various
sections of the Azerbaijani language, its application in phraseology and
investigating a person's emotional state from this aspect is novel.

Keywords: phraseosemantic field; phraseological unit; emotional state;
happiness; core; periphery; variants.

ing but are characterized by a common meaning
when used to define different occurrences” [7, p.

Emotions occupy an essential place in phraseolo-
gy. The main reason is that a person's emotional
state is an object of interest in linguistics and
psychology. It is because these emotional states
are reflected in different forms of occurrence in
language. Emotions have an irreplaceable role as
an expression of this vision. Thus, for this group
of language units, Shur proposes the term func-
tional field: "they do not have a common mean-
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28].

To determine the structure of the micro field
"Happiness" in the phrase semantic field of "Hu-
man emotional state", it is necessary to examine
the characteristics of the phraseological units
that make it up. Phraseological units widely used
in the language can express a person's emotional
state. "Phraseological unit " is a word combina-
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tion that forms a semantically monolithic unit
despite the structural combination of its constit-
uent elements. The purpose of this combination
is not to show the thing's characteristic or to
draw attention to it, but to state its name as a
whole" [1, p. 193]. Their indivisibility and ready
presence in the language allow them to unite
around an ordinary meaning, express a single
meaning, and create any phraseosemantic field.
Phraseologisms that make up the "emotional
state of a person" are also characteristic. In gen-
eral, semantic meaning is one of the main fea-
tures of phraseological units. "In phraseological
units, the plan of content and the plan of expres-
sion do not coincide, and at this time, semantic
transformation happens. As a result of this trans-
formation, a free phrase turns into a fixed one - a
phraseological unit" [9, p. 63]. Thus, the semantic
transformation covers the expression and causes
it to emerge as an idiom. For example, in the
phraseological combination of cicayi ¢irtlamaq
(one's flower has crackled), which means to be
happy, the content and expression plan did not
match, resulting in a semantic transformation,
leading to the creation of an idiom. So, the mean-
ing expressed by the unit's components differs
from that described by the unit. This process is
closely observed in the formation of phraseologi-
cal units of the Azerbaijani language. "Either all
or some of the words that form stable word
combinations move away from their lexical-
semantic meaning, become metaphorical and
lose their lexical-semantic meaning, becoming a
lexical-semantic element of the combination" [5,

p.7].

Happiness is a complex phenomenon, and its
positive characteristics distinguish it. "Psycholo-
gists emphasize the role of positive (active or
sthenic) emotions in increasing the body's vital
activity, increasing its strength and prompting it
to action" [2, p. 161]. "If the object and events sat-
isfy human needs, then positive, in other words,
sthenic feelings emerge. On the contrary, if ob-
jects and events do not satisfy human needs,
negative-asthenic feelings occur" [6, p. 341].
Thus, positive emotions occur primarily due to
satisfying human needs and impacting human
life and activity. Like other positive emotions,
happiness is observed through physical acts.
Thus, blood circulation improves, the blood sup-
ply to the brain accelerates, and a person's physi-
cal and mental activity increases. Laughter, a pos-
itive mood and a cheerful, optimistic state ac-
company happiness. "For example, during the
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feeling of joy, small blood vessels expand, and
several organs, especially the brain, are better
supplied with blood. A happy person does not
feel tired, performs various actions, jumps up
and down with joy, plays, laughs, etc. A good
supply of blood to the brain increases its mental
and physical work capacity” [2, p. 161-162]

The effect of emotions on the functioning of the
body is undeniable. Positive emotions, such as
joy, laughter, and cheerfulness, benefit a person
and are reflected in a person's appearance: eyes
shine, skin colour improves, and facial expres-
sions become more pleasant and lively.

In a person, the same feeling, for example, joy,
can show itself in different degrees and forms.
Therefore, when defining the field, a number of
physiological aspects of the phraseological units
included in its composition should be considered.
"The intensity, continuity, characteristic, the way
of emergence and control of emotions are its
most important features” [2, p. 157-160].

1) Intensity of emotions refers to the repetition
frequency of the same situation.

2) Persistence of emotions: measured by the du-
ration of the same state. Depending on the dura-
tion, emotions can be short-term or long-term.

3) The nature of emotions - their essence. It is
determined by the object to which it is directed.
At this time, a person can either rejoice and be
happy for himself or share the happiness and joy
of someone else. Even if they feel unhappy inside,
another person's happiness can make them hap-
py. It is possible to evaluate this state as the high-
est degree of happiness.

4) Occurrence of emotions. Happiness and joy
can occur in different forms. Circumstances, per-
sonality, and temperament are among the factors
that determine a person's form of occurrence.
The following occurrences are more prominent
and closely observed:

a) uncontrollability of the mind, which indicates a
state of happiness: agli basindan ¢ixmaq (lose
one's mind), agl getmak (lose one's mind), aglini
almaq (take one's mind), aglhni basindan
¢ixarmaq (take one's mind out of their head),
aghini alindan almaq (take one's mind from their
hand), husunu aparmaq (take one's mind away),
etc.

b) the state of the eyes and face indicating happi-
ness: gozlori parildamaq (one's eyes are shining),
aynast a¢ilmaq (one's face is getting clear),
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qasqabagi acilmaq (one's frown is disappearing),
qirisigt agllmaq (one's wrinkle is disappearing),
liztina giin dogmagq (the sun is shining on one's
face), tizii acilmaq (one's face is getting clear), etc.

c) changes in the activity of the heart related to
happiness: iirayi agcilmaq (one’s heart opens up),
lirayina (dosiina; canina) yatmaq (lies on the
heart (chest; soul), kénlii xos olmaq (one’s heart
is pleased), gozii-konlii acilmaq (one’s eyes and
heart are open), iirayi daga dénmak (one’s heart
turns into the mountain), tirayi béytimak (one’s
heart grows), tirayi sinasina (kdkstina) sigmamagq
(one’s heart does not fit in the chest), iirayi tel-tel
olmaq (one’s heart turns into a string) and so on.

d) the state of losing oneself, not being able to
find a place for oneself, which refers to happi-
ness: ugmaga qanadi olmamagq (not having wings
to fly), yera-goya sigmamaq (not fitting in the
earth and sky), gdyiin yeddinci qatinda olmagq (be-
ing on the seventh layer of the sky), diinyaya
sigmamagq (not fitting in the world), etc.

e) the change of mood in an ascending line due to
happiness: kefi acilmaq (one's mood is high), kef
vermak (giving a good mood), kefi doxsan doqquz
vurmaq (one's mood is hitting ninety-nine), kefi
ala buluda qalxmaq (one's mood climbing a
cloud), kefi durmaq (galmak) (one's mood is up),
kefi kdkalmak (one's mood is getting fat), kefi
fistiriq ¢almaq (one's mood is whistling), kefi kok
(one's mood is fat), kefi saz (one's mood is like a
saz (a musical instrument)) etc.

f) the occurrence of happiness in the background
of good fortune and luck: taleyi iiziina gtilmak
(one's fate smiles at their face), baxti gatirmak (to
bring luck), baxti ayaq tistde olmaq (one's luck is
on its foot), baxt ulduzu parlamaq (one's lucky
star is shining), baxti acilmaq (one's luck is open),
baxti tliztina giilmak (one's fate smiles at their
face), etc.

g) the occurrence of the emotional state of hap-
piness and joy with laughter: bir deyib bes giilmak
(once said five times laughed), gahqaha ¢akmak
(to laugh out loud), iizii giilmak (one's face is
smiling), gézlari giilmak (one's eyes are smiling),
dodagi gagmagq (one's lips are moving), etc. Phra-
seological combinations of this type express an
emotional state and extralinguistic features ac-
company that emotional state. Because laughter
is revealed by hand and expressive facial move-
ments (gestures and facial expressions), it can
occur both quietly and silently (dodagi qagmagq)
and loudly (gahgaha ¢cakmak, saqqanaq ¢cakmak).
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"Laughter also differs in character” [8, p. 97]. In
most cases, a person reacts to joyful, pleasant or
comical, funny events with laughter (gozlari
glilmak (smiling eyes), iizti gtilmak (smiling face),
sometimes they can be happy and laugh at
someone's misfortune and failure. It is also pos-
sible to react with laughter to situations that
cause anger and mockery: dislarini agartmagq (to
whiten one's teeth) - "to laugh, laugh for no rea-
son and senselessly"; dodaq altindan gtilmak (to
laugh under the lips) - "to mock, smile mockingly,
sneer". So, the positive and negative factors that
cause laughter determine its character.

5) Management of emotions, i.e. whether or not it
is possible to keep them under control.

As can be seen, the various characteristics of
emotions are also reflected in the phraseological
units that express them.

RESULTS AND DISCUSSION

To determine the structure of the microfield of
"Happiness," it is essential to analyze the phrase-
ological units that make up the field. The interac-
tion of those phraseological units and their rela-
tionship with each other leads to the emergence
of a complex, structured field.

"Two groups of phraseological units occupy a
special place in the structure of the phraseose-
mantic field of "Human emotional state": 1) units
with syncretic semantics and 2) units expressing
the highest degree of occurrence of various emo-
tions" [3, p. 180]. Phraseological units in the mi-
crofield of "Happiness" are in the second group.
Most of them reflect the highest degree of occur-
rence of the emotional state: kefi ala buluda
qalxmaq (one's mood is climbing a cloud), tirayi
daga donmoak (one's heart is turning into the
mountain), u¢maga qanadi olmamaq (not having
wings to fly), etc.

In general, "Positive emotional states" are distin-
guished by a differential schema, which defines
the field's core and peripheral zones. "Experienc-
ing a state of happiness,” "causing happiness,"
and "bringing to a state of happiness" constitute
the archisem of the field; this ordinary meaning
unites the units that make up the field.

Considering the complex and multifaceted struc-
ture of the microfield "Happiness", we can distin-
guish subfields like "Joy", "Satisfaction" and "Ad-
miration" within it. Each sub-area has its central
and peripheral zones. "components included in
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the nucleus act as leading components of the
field" [10, p. 58]. So, these components can max-
imally express the invariant meaning of the field.
The analysis of the subfield "Joy" shows that in
the centre of the field, there are phraseological
units connected with the theme "to be in a good
mood", "to be joyful", "to be happy", "to be happy
at heart", "to be delighted". From this point of
view, we can refer to the nuclear field such
phrases as c¢irtiq ¢alib oynamaq (dancing by
snapping fingers), cicayi ¢irtlamaq (one's flower
has crackled), nasasi durulmaq (one's mood is
getting cleaner), kefi acilmaq (one's mood is
open), konlii acilmaq (one's heart is opening), kefi
kékalmak (one's mood is getting fat). The phrase-
ological units that make up the core are direct
carriers of the field and have the properties of
staticity and invariance.

The near peripherical zone, which differs in its
dynamics, comprises more polysemic phraseo-
logical units. In general, "freedom, emotional ac-
tivation occurs more in the peripheral zone com-
pared to the centre" [10, p. 63]. Phraseological
units of this type can cover the peripheral zone of
several areas. This partnership occurs both with-
in the field and between different fields. For ex-
ample, the expression déstina siid galmak (one's
breast is filled with milk), which is used colloqui-
ally, is defined in the Dictionary in two different
meanings [4, p. 97]. This combination refers to
the near peripheral zone of the area we are dis-
cussing by expressing "overjoyed". At the same
time, it is placed on the periphery of the micro-
field of "Human Activity", with jokes about "men
who are forced to look after small children at
home". Another example is the unit iizii acilmaq
(one's face is opened), which, besides expressing
the meaning of "smiling, looking happy", is in-
cluded in the microfield "Human character”,
which means "to know one's true face, to be re-
vealed". Also, the phraseological combination of
yera-gdya sigmamagq (not fitting into the sky and
the earth) is related to the near periphery zone of
the field of "Happiness" by containing the mean-
ings of "to be very happy, to be happy, to be ex-
tremely happy, to be truly happy"”, and also to
"Human character” by expressing the meanings
of "self-satisfied, arrogant” is included in the
phrase semantic field.

The zone of the near periphery also consists of
phraseologisms combined with the themes "to be
very happy" and "to fly with joy". "In the compo-
sition of the units from this part, two differential

schemes occur: "high emotionality in the expres-
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sion of a situation" and "the highest degree of its
intensity” [9, p. 73]. Phraseologisms such as
diinyaya sigmamagq (not fitting into the world),
cicayi ¢irtlamaq (one's flower has crackled),
goytin yeddinci qatinda olmaq (being on the sev-
enth layer of the sky), uemaga qanadi olmamagq
(not having wings to fly), tirayi daga dénmak
(one's heart is turning into a mountain), trayi
béyiimak (one's heart is growing), tirayi kokstina
sigmamagq (not fitting one's heart in the chest),
lirayi sinasina sigmamagq (one's heart is not fitting
in the chest), iirayi tel-tel olmaq (one's heart is
like a string) belong to the area of the near pe-
riphery as they indicate the high intensity of
emotions. These units are also distinguished by a
high degree of occurrence of the feeling of joy.

The far peripheral zone of the "Joy" subgroup is
made up of stable word combinations combined
with the meaning "to cause someone's joy" and
"to cheer up, to make happy". In this respect, the
combinations of xatrini xos elomak (making one
pleased), kef vermak (giving pleasure), kefini
acmagq (opening one's mood), and tirayini agmagq
(opening one's heart) can be considered to be-
long to the far periphery of the field. Also, ex-
pressions such as gézlori parildamaq (shining
eyes), gozlori giilmak (smiling eyes), and {izii
gtilmak (smiling face), distinguished by weak fig-
urative shades, are located in the far periphery
zone because they reflect the main features of the
field relatively little.

In the core of the subgroup of "Admiration"”, "to
be amazed" and "to be fascinated" are predica-
tive units: agl basindan ¢ixmaq (to lose one's
mind), aglh getmak (to lose one's mind), asiri
olmaq (to be captivated), etc. Phraseological units
comprise the field's periphery with a differential
meaning of "to amaze" and "to admire". Phrase-
ologisms like aglini almaq (to take one's mind),
aghini basindan ¢ixarmagq (take one's mind out of
their head), aglini alindan almaq (take one's mind
from their hand), can almaq (take one's life), géz
qamasdirmaq (dazzle), husunu aparmaq (take
one's consciousness), riqqata gatirmak (to bring
to kindness) are typical in this respect and form
the periphery zone being discussed.

The sub-group "Satisfaction" and the themes "be-
ing very satisfied" and "being satisfied" included
in the micro-field "Happiness" allow for defining
the core of the field. Basina doviat qusu qonmagq
(the state bird has perched on one’s head), baxti
gatirmak (one’s luck brings), désiina yatmagq
(sleeping on one’s breast), canina yatmagq (sleep-
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ing on one’s soul), ali bala batmaq (one’s hand
has sunk into honey), baxt ulduzu parlamaq
(one’s star of luck is shining), taleyi iiztina gtilmak
(one’s fate is smiling at one’s face), tiziina giin
dogmagq (dawning on one’s face), ulduzu dogmaq
(one’s star is dawning), bagl qapi tiziina agilmaq
(opening a closed door to one's face), ag giino
¢cixmaq (reaching the white day), tiziina gapilar
acilmaq (opening doors to one's face), basina
doviat (sahliq) qusu qonmaq (to have the state
(royal) bird perched on one’s head), isi diiz
gatirmak (getting one’s job right), iynasi tikis
tutmaq (one’s needle is able to sew), naxis
gatirmak (one’s pattern gets lucky), Allahi
gatirmak (one’s God brings luck), qurdu ulamaq
(one’s wolf is howling), lazzat almaq (to enjoy),
hazz almagq (to enjoy), zovq almagq, (to enjoy) are
in the core of the field. We can refer to the pe-
ripheral zone of the field, such as gézlorini
oxsamaq (to caress one's eyes), goziina xos
galmak (to please one's eyes). Units of this type
are combined with the terms "to satisfy" and "to
cause satisfaction”.

It is known that variation is widespread in phra-
seology and acts as one way to enrich the lan-
guage's phraseological system. "Phraseological
variation is the fact that a fixed combination pre-
serves the same meaning, even though its con-
tent changes lexically, lexically-grammatically
and grammatically"” [1, p. 193]. As a result of var-
iation, the components of phraseological units
lead to the creation of a new phraseological unit
due to transformations. Different ways of making
variants are observed in the Azerbaijani lan-
guage. The most common one among them hap-
pens through the replacement of components.
For example, the predicative units such as ag
glina ¢cixmaq - ag giina ¢atmaq (to go out on a
white day - to reach a white day), naxist gatirmak
- naxisi tutmagq (one’s pattern gets lucky - one’s
pattern becomes lucky), aglini almaq - aghni
aparmagq (to get one’s mind - to take one’s mind),
agl basindan ¢ixmaq - agh basindan getmak (to
lose one's mind - to go out of one's mind), kefi
durmaq - kefi galmak (one’s mood is up - one’s
mood has come) were created in this way. Alt-
hough the verbs that are the components of the
unit are subject to change, there are combina-
tions in which the noun is also transformed:
basina doviat qusu qonmaq - basina sahliq qusu
qonmagq (to have a state bird on your head - to
have a royal bird on your head), tirayina yatmaq -
déstine yatmaq - canina yatmaq (to sleep on
one's heart - to rest on one's breast - to sleep on
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one's soul), trayi kéksiina sigmamaq - lirayi
sinasina sigmamaq (one's heart does not fit in
their breast - one's heart does not fit in their
chest), aglint aparmaq - husunu aparmagq (to take
one's mind - to lose one's consciousness), taleyi
liztina giilmak - baxti iiziina giilmak (one's fate
laughs at their face - one's luck laughs at their
face), lazzat almaq - hazz almaq - z6vq almagq (to
enjoy), etc.

One of the attention-grabbing methods of creat-
ing variability is the quantitative change of the
components that make up the unit, in other
words, the quantitative increase or decrease. Agli
getmak - agh basindan getmak (to lose one's
mind - take one's mind out of their head), aglini
almaq - aghni alindan almagq (to take one's mind -
to take one's mind out of their hands), kénlii
acilmaq - gézii-kénlii acilmaq (one's heart is
open - one's eyes and heart are open), ulduzu
parlamaq - baxt ulduzu parlamaq (one’s star is
shining - one’s lucky star is shining), etc. An in-
crease or decrease in the number of constituents
is observed in stable word combinations. The
quantitative change of the unit's components
does not affect the meaning it expresses.

Contamination is also one of the methods that
enriches phraseology and creates variation.
"Contamination is a new word or phrase ob-
tained as a result of combining two words or
phrases, crossing them" [1, p. 267]. In the phra-
seological field of "Happiness" variant creation is
also observed with this method. It is how fixed
word combinations such as naxisi tutmagq + Allahi
gatirmak = naxisi gatirmak (one's pattern be-
comes lucky + one's God brings luck = one's pat-
tern brings luck), kénlii xos olmagq + tirayi acilmaq
= konlii agilmaq (one's heart is pleased + one's
soul is getting open = one's heart is getting open).

CONCLUSIONS

Research shows that positive emotions such as
happiness and joy are essential in human life and
stimulate activity. It encourages, motivates and
connects a person to live. For this reason, phra-
seological units expressing happiness are nu-
merous and have a wide range of expressive pos-
sibilities. These combinations, which have an ar-
ea of intensive processing, reflect different occur-
rences of happiness through differential sche-
mas. In addition to expressing the emotional
state, it is accompanied by various extralinguistic
means. The expressions included in the composi-
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tion of the field create its centre or periphery
zone, depending on the processing frequency and
its meaning. If the central part comprises stable
word combinations connected by an integral
schema, the peripheral zone also includes units
that differ in their differential characteristics. At
the same time, the units included in the field of
"Happiness" lead to the creation of different sub-
groups due to the differences in meaning. Phra-
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INTRODUCTION

Abstract. The article deals with segmental and suprasegmental boundary
tools. As is known, the boundary signals of meaningful units come at the
beginning or end of the word. The place of stress in the compared
languages differs from each other, and this distinction is manifested in
boundary signals.

In the live speech, the time spent on the pronunciation of each syllable
varies quite a bit, but the time interval spent on the pronunciation of a
whole rhythmic group remains unchanged. Occurring, repeatedly stressed
syllables in English at a specific time interval are considered a
characteristic feature of the rhythm of this language. In other words, in
the communication process, rhythmic division in this language is
perceived based on temporal-dynamic contrasts between stressed and
unstressed syllables. In the communication process, rhythmic division in
this language is perceived based on temporal-dynamic contrasts between
stressed and unstressed syllables.

Research shows that in the Azerbaijani language, there is one primary
stress in the attributive word combinations, which falls on the first
component of the word combinations. In this case, the stress in those
combinations has a unifying character and forms a rhythmic group. Since
English belongs to the group of analytic languages, words in this language
undergo very little change within the text. Thus, intra-textual syntactic
relations are realized in English, not using suffixes but prepositions.

Keywords: word stress; sentence stress; rhythmic group; proclitic rhythmic
group; enclitic rhythmic group; proclitic-enclitic rhythmic group.

It should be noted that the tone of connected
speech varies depending on the rhythm of the

The stress in English differs sharply from that in
Azerbaijani regarding the place. This distinction
also manifests itself in the form of boundary
signals. Thus, even though the stress in English
and Azerbaijani languages is dynamic, these
languages belong to different types of rhythm.
Therefore, the English language has stressed
rhythms, and the Azerbaijani language has
syllabic rhythm types. While the unit of rhythm
in English is a rhythmic group, in Azerbaijani, it is
a syllable. The reason for these differences is that
the place of stress in English is free. At the same
time, the Azerbaijani language is fixed-transient
in its words, and the law of harmony of vowels
mainly characterizes the latter.

Section “Languages”

language. A speaker who talks in a syllabic
rhythm type spends equal time pronouncing
each syllable, regardless of whether the syllables
are mainly stressed or unstressed. This gives the
listener a perception of an even rhythm rather
than an impression of a broken rhythm. The
syllabic rhythm type is typical for French,
Spanish, and Azerbaijani languages.

In languages with the accented rhythm type
(English, Russian, etc.), the rhythmic unit is
based on a unit-rhythmic group more significant
than a syllable. In English, a rhythmic group is
formed by a single stressed syllable and a
combination of unstressed syllables around it.
The time spent pronouncing each syllable varies
quite a bit in the live speech. Still, the time
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interval spent on pronouncing a whole rhythmic
group remains unchanged. Occurring,
repeatedly stressed syllables in English at a
specific time interval are considered a
characteristic feature of the rhythm of this
language. In other words, in the communication
process, rhythmic division in this language is
perceived based on temporal-dynamic contrasts
between stressed and unstressed syllables. As a
result of the increase of articulatory-acoustic
energy on stressed syllables during speech flow,
it forms "peaks of prominence" in those words,
and the weakening of that energy in unstressed
syllables forms “valleys of prominence”. The
schematic description of what is being said can
be described in English sentences like this.

1. The 'weather,in [England | can ‘change 'very
,quickly.

2. We 'sometimes say | that 'England is the 'only
.country [ where you can have four 'seasons in ‘'one
,day.

"Peaks" appearing in rhythmic groups in the giv-
en utterances mark independent lexical-semantic
words, and "valleys" marks auxiliary words.
Thus, the first sentence has five rhythmic groups,
two syntagms (intonation group), and the second
has nine rhythmic groups and three syntagms. By
becoming together, rhythmic groups form a syn-
tagm with a single meaning. Since lexical-
semantic words (nouns, adjectives, numerals,
some pronouns, main verbs, adverbs) in English
are accented, they reflect peaks of rhythmic
groups, and auxiliary words (personal and pos-
sessive pronouns, auxiliary verbs, etc.) are un-
stressed and reflect the valleys of rhythmic
groups in the speech flow in physical form. In this
regard, rhythmic groups in English mark the
boundaries of phonetic words, not words ex-
pressed separately. The boundary process be-
tween rhythmic groups is mainly realized within
the framework of three rhythmic groups: 1) pro-
clitic rhythmic group, 2) enclitic rhythmic group,
and 3) proclitic - enclitic rhythmic group.

A proclitic rhythmic group begins with an un-
stressed syllable and ends with a stressed word
(syllable): He lived iin ,Rome | when he was
,young. This sentence has three proclitic rhyth-
mic groups and two syntagms. The boundaries of
the second and third rhythmic groups corre-
spond to the boundaries of syntagms: this sen-
tence , Tell him about it consists of enclitic rhyth-
mic groups. Here, the first word is stressed, and
the following words are unstressed, pronounced
together with the first stressed word; in this case,
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a rhythmic group is identical to a syntagm. How-
ever, the boundary of a rhythmic group may or
may not correspond to a syntagm.

Proclitic-enclitic rhythmic groups are formed
and organized from unstressed syllables at the
beginning and end of one stressed word. You
should know about it.

English also has a rhythmic group consisting only
of stressed, lexical-semantic words.

In this type of rhythmic group, all words consist
of lexical-semantic units, and in all words, the
stress occurs on the first syllable of the word, as
in the case of fixed stress. The boundary (begin-
ning) of such a rhythmic group of words is also
signalled by stress. For example, the answer to
this question: What is that over there? can be
'That’s { ‘Grany’s i 'favourite | 'wooden i 'chair.
There are five rhythmic groups in this answer,
and the first syllable of each rhythmic group has
a main stress conveyor.

It should be noted that the boundary of rhythmic
groups in English is equivalent to syntagmatic
division in content. So, sometimes, the division of
the rhythmic group is approached formally; that
is, they prefer to join to attach auxiliary words to
the first word (i.e. enclitic rhythm) that can come
between the first stressed word and the second
stressed word [4, p. 74].

However, such a formal approach to rhythm has
its drawbacks. Thus, taking all unstressed words
as enclitics after the first stressed syllable some-
times leads to semantic distortion of the mean-
ing. For example,

They were 'laughed at | 'nearly ,everywhere.

They were ‘laughing at [ ‘nearly ,everyone.

In the given example, the formal rhythmic divi-
sion in the second sentence (utterance) contra-
dicts the meaning, while according to the mean-
ing of the utterance, the rhythmic division should
be as follows: They were 'laughed | at 'nearly
,everywhere.

Thus, in the first sentence (utterance), the prepo-
sition “at” is in an enclitic relationship with the
verb “laugh”, and in the second sentence, it is in a
proclitic relationship with the adverb “nearly”.
From this point of view, the principle of a formal
approach to rhythmic division in English utter-
ances does not justify itself. We prefer to consid-
er semantic and grammatical factors in rhythmic
division in English utterances. In this regard, it
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would be appropriate to consider other exam-
ples:

The 'child i was 'read to i every ,night.

The child was | reading } to his ,aunt.

She 'never  re'membered : her ‘'doctor’s
Jnstructions.

She 'never i re'membered her i in those ,days.

As can be seen from the examples, grammatical
semantic factors condition the proclitic and en-
clitic relation of morphemes “to” and “her” to
stressed words.

RESULTS AND DISCUSSION

As mentioned, a fixed stress in the Azerbaijani
language signals word boundaries. So, in this lan-
guage, the stress on the last syllable of the word
marks the boundary of a word or morpheme; on
the other hand, it marks the unstressed begin-
ning of the next word. In the Azerbaijani lan-
guage, the end of an utterance is signalled by
stress and pause. However, in the Azerbaijani
language, there are cases where the stress does
not fall on the last syllable, in which case the
word boundary is signalled not by stress but by a
pause. Cases in which the stress does not fall on
the last syllable in the Azerbaijani language are
manifested in homonymous suffixes. For exam-
ple, siizma (noun), stizma (imperative form of the
verb), galma (adjective), galma (imperative form),
atin yali, atin silahlari, vurusdur (verb), vurusdur
(nominal predicate), yarisdir (nominal predicate),
yarisdir (imperative form). In homonymous suf-
fixes, the place of stress is on different syllables.

According to A. Akhundov, all suffixes in the
Azerbaijani language are stressed because suffix-
es come after the root, and the stress always falls
on the last syllable. In the Azerbaijani language, it
is incorrect that some suffixes do not receive
stress. In the Azerbaijani language, only homon-
ymous suffixes do not receive stress, which is a
phonological rather than a phonetic phenome-
non [2, p. 280].

Word stress can differentiate word form and
meaning if the differentiated units are at the
same level. As mentioned, some pairs of words
(noun, adjective, verb) in English differ only in
the place of stress. There are also certain parts of
speech and lexical-semantic units in the Azerbai-
jani language, the form and meaning of which
differ from each other depending on the place of
stress: balaca (adjective) - balaca (adverb), yalniz
(adjective) - yalniz (particle), caparaq (adjective)
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- caparaq (participle), sabah (noun) - sabah (ad-
verb), incasonat - incasenat, qara toyuq -
qaratoyuq (name of the bird), uzun dara - uzund-
ara, dimdik (noun) - dimdik (adverb), bos-qab -
bosqab (noun) etc.

Research shows that in the Azerbaijani language,
there is one primary stress in the attributive
word combinations, which falls on the first com-
ponent of the word combinations. In this case,
the stress in those combinations has a unifying
character, and they form a rhythmic group [2, p.
286].

This shows that not all words have stress in con-
nected speech in the Azerbaijani and English lan-
guages. In this language, the main parts of speech
are mostly stressed, and the auxiliary parts of
speech (postpositions, conjunctions and auxiliary
verbs) are unstressed. Thus, unstressed words in
the Azerbaijani language are pronounced togeth-
er with the main parts of speech and form a
rhythmic group:

Onun gézlari | ulduz tak | parladi Sakina Qaragi
bagrina basdi, korpani | oxsar kimi | oxsadi
(M.Ibrahimov).

0, axsama-can } caligdi | va sahara-can i yatmadi.
Nazim [ qapidan | kegir-di. Nazim | topu qapidan |
kecirdi.

It should be noted that the rhythmic division of
Azerbaijani sentences is fundamentally different
from that of the English language. This is because
the morphological structure of words in this lan-
guage changes entirely depending on the context
within the text. This type of change is because the
Azerbaijani language belongs to the group of ag-
glutinative languages and is a language with the
law of harmony.

As in English, in cases where the division of
rhythmic groups is broken in Azerbaijani, the
meaning is confused. As instance, F. H. Zeynalov’s
research shows that “Ayriligdan betar diinyada na
var”, “Tarix proletarat verdi biza”, “Ela bildim
dogru ay, sar1 kdynak”, “Yigir qapilardan pay, sari
kéynak” in the reading of the verses of the poem,
the word “betar” connects to the word diinya.
The words “ay” and “pay” by the rhythmic pat-
tern “Anam sana qurban, ay sart kéynak” connect
the combination “sar1 kéynak”, these also do not
correctly reflect the content of the verses. In the
verse “Tarix proletar ad verdi biza” the word “pro-
letar” is a homogenous member; that is, it ex-
presses three rhythmic groups (Tarix proletar
adi verdi biza). This division also does not ex-
press the verse's period or content. Thus, the
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content of this rhythmic division means that the
poor were named by history on the one hand and
the proletariat on the other [3, p. 84].

As mentioned, in the Azerbaijani language, there
is only one primary stress in the simple attribu-
tive word combinations, and it also falls on the
first component. In this case, the stress has a uni-
fying function, and simple attributive word com-
binations are pronounced in one rhythmic group.
For example, in the utterances Bulaq basi toz olar.
Gliliin 6mrii az olar, the second and third attribu-
tive word combinations form one rhythmic
group. The verb "olmaq" (to be) is also an auxil-
iary verb and does not receive stress. Therefore,
two principal stresses in each of these utterances
form two rhythmic groups in each utterance, re-
spectively.

In addition to simple attributive word combina-
tions, compound word combinations in the Azer-
baijani language express double shades of mean-
ing using stress. As mentioned earlier, these
word combinations mainly consist of (adjective +
noun + noun) combinations: sart sa¢l qiz, qara
sach qiz, genis kiica sakisi, iri nar danasi, tamiz
doaniz havasi etc., sar1 sagl qiz = saribaniz sagi uz-
un qiz : sari sagh qiz = sagi sari qiz.

It should be noted that the double meaning is ex-
pressed by degrees of stress in the form of a
word combination, and duality is also preserved
in the form of utterance.

Qara'sagh qizi> ¢agirin galsin = qara baniz, sagi
uzun qiz

Qara sagh qizi> ¢agirin galsin = qara sagi olan qiz

In English, too, certain three-element word com-
binations express double shades of meaning with
the place and degree of stress:

light hou'se ,keepeer = (keeper of a lighthouse) -
elektrik sabakasinin gozatgisi

Jdight 'house ke'epeer = (a housekeeper who is
light) - yiingiil ¢akili ev gézatgisi

Since the place of stress in English is free, the end
of the utterances is mainly signalled by a falling
tone and a pause, and general interrogative sen-
tences are signalled by a rising tone (interroga-
tive intonation) and a pause:

His heart was thudding with excitement.
Can you tell me the way to the British Museum?

Since the stress in Azerbaijani is fixed-transient,
the end of the utterances is signalled by stress
and a pause. However, in this language, there are
cases where the stress does not fall on the last
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syllable in the words that come at the end of the
utterance, and in this case, the end of the utter-
ance is signalled not by stress but by a pause. For
example,

Bakida ganc rassamlarin sargisi agildi.

Tayyaranin ugmasina on begs daqiqa qalir.

In Azerbaijani, on the one hand, the stress signals
the boundary of words, and on the other hand, at
the end of utterances, in English, the stress sig-
nals the peaks of rhythmic groups in utterances.

In Azerbaijani, the end of the sentence is not sig-
nalled with stress in the case that the end of the
utterance ends with an auxiliary verb and the
end of the verb ends with unstressed or homon-
ymous suffix morphemes:

Hafiz da bu il oxumaga galacak imis. Nadansa,
kolxoz onu buraxmamigdi (A. Valiyev).

Studies show that the stress-rhythmic structure
of compound verbs in the Azerbaijani language
sounds harmoniously with simple word combi-
nations. In compound verbs, as in attributive
word combinations, the first component acts as
the main stress conveyor. The second component
is unstressed, as it consists of auxiliary verbs, and
they are pronounced in one rhythmic group:

Igari keg, Maya, anamla tanis ol (M. Ibrahimov).
Sani sevan ¢ox balaya tus olur
dql gedir basdan, faramus olur (M. Vagif).

The rhythmic-intonation structure of addressed
sentences (utterances) in English and Azerbaijani
languages differs. Thus, addressed words used at
the beginning of the sentence are stressed in
both languages and form a separate rhythmic
group (syntagm). However, addressed words in
the middle and at the end of the sentence are un-
stressed in English and create an enclitic rhyth-
mic group. In the Azerbaijani language, ad-
dressed words are stressed at the end and mid-
dle of the sentence and create a separate rhyth-
mic group (syntagm). When addressed words are
used with the words "ey"” and "ay”, the word used
as an addressed word is unstressed, and in this
case, the word used as an addressed word is real-
ized as an enclitic rhythmic group. For example,
Anam sana qurban, ay sari koynak (Ashig Alasgar).
Senin  taylarin heg¢ evlenmayib ay ogul!
(S. Rahimov)

Dur gagaq, oglum, bas-ayaq qandi bu! (A. Sabir)

Unlike the English language, the stress tends to
shift from the last syllable to the preceding sylla-
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bles in the words used as addressed words in the
Azerbaijani language. For example,

Vaqif, yena san yadima dlisdiin,

Titradi qalbimin inca tellari (S. Vurghun).

Sirri ellardan gizli saxlama,

Dilina yalan séz gatirma, oglum (S. Rustam).

It should be noted that the length factor also
plays a vital role as a signalling tool in distin-
guishing word forms at the perceptual level in
speech activity. For example, the sentence He
climbed on to the top can be understood in a dual
meaning as an expression. It also depends on
whether the morphemes “on” and “to” are more
or less related to the verb. If the word “on” is real-
ized with stress, it is closely connected with the
word “climbed”, and in this case, the information
given in the utterance is perceived as - He con-
tinued climbing until he reached the top. In this
case, the word “climbed” is short, and the mor-
pheme “on” is pronounced relatively long as it is
stressed, separating it from the morpheme “to”. If
the morpheme “on” is unstressed, it becomes a
short pronunciation. In this case, the degree of
connection between the morpheme “to” and the
verb increases, and the information conveyed in
the utterance is perceived as He arrived at the top
by climbing [9, p. 258]. What has been said can be
shown graphically as follows:

1. He climbed onto the top. = He continued climb-
ing until he reached the top.

2. He climbed onto the top = He arrived on the top
by climbing.

The double expression form of one utterance can
be observed in these sentences: “He looked after
the children”, “People talked about it sadly”, and
“She didn’t die happily”. Thus, in the first sen-
tence, the pronunciation of the utterance in the
form of a double expression depends on the real-
ization of the pronunciation of the morpheme
“after” in stressed and unstressed forms. If the
morpheme “after” is realized with stress, it is
pronounced long, which makes it close to the
verb. In this way, its attachment to the word
“children” weakens. At this phonetic point, the
word “after” acts as an adverb, and since it is
closely related to the verb, the utterance means
that he takes care of the children. If the mor-
pheme “after” is realized without stress, it is pro-
nounced short, and the connection with the word
“children” is strengthened. At this phonetic point,
the morpheme “after” is a preposition and means
“He looked behind the children”.
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In the sentence "People talked about it, sadly”, the
connection of the word “sadly” with the verb is
signalled by composite tone (High Fall + Low
Rise). In other words, if the sentence is realized
with a high-falling tone, and the word “sadly” is
realized with a low-rising tone, the information
and attitude given in the speech is perceived as -
It was sad that people talked about it. If the word
“sadly” is realized together with the main sen-
tence, then the transmitted information is per-
ceived as They talked about it and they did it sad-
ly, and it is signalled that the word “sadly” is
closely related to the verb. What has been said
can be expressed in graphic form as follows:

1. People talked about it sadly ||

2. 'People ‘talked about it ,sadly ||

Length is a primary factor in “She didn’t die hap-
pily” expression in two-meaning form. For exam-
ple,

1) She 'didn’t ‘die ,happily = O, xosbaxt, masud hal-
da 6lmadi.

2) She didn’t ,die> ,happily = Xosbaxtlikdan, o
olmadi, sag qaldi.

In the Azerbaijani language, a length factor is es-
sential in signalling the boundary of words,
thereby expressing a double meaning in utter-
ances. In this regard, it would be appropriate to
give here some of the exciting examples given by
A. Demirchizade about the length factor in the
Azerbaijani language [9, p. 169].

O kitabi oxuyur / O, kitabi oxuyur.

Yaxsi kitab oxu / Yaxsi, kitab oxu.

Ana vatan ¢cagirir mani / Ana, vatan ¢agirir mani.
Ana can, / niya bela? / Aglayirsan?

Ana can, / niya bela aglayirsan?

Ana, can! niya bela aglayirsan?

F.Y. Veysallj, F. A. Aslanov and F. H. Zeynalov also
have opinions and exciting examples of expres-
sions that express two meanings with the length
factor in the Azerbaijani language.

0 gozal / miigannidir / O, / gozal miigonnidir.
Qoca / ath ¢cobana yaxinlasdi / Qoca atli / ¢cobana
yaxinlagd1.

Qahraman / stirticti qocaya yaxinlasdi / Qahraman
stirticti / qocaya yaxinlasdi.

Azar / miiallim mani gordii / Azar miiallim mani
gordii [7, p. 94].

In the Azerbaijani language, there are three-
element compound word combinations in which
the change of the stress forms an ambiguous
meaning, and the length factor also acts as an es-
sential tool in this phonetic situation. For exam-
ple,
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Genis otaq pancara,si = pancaranin genis hacmli
olmast.

Genis otaq pancara,si = otagin genis hacmli olmast.
Hiin,diir ¢inar budag,1 = budagn hiindiir olmasi.
Hiindiir ¢cinar buda,gi = cinarin hiindiir olmast [3,
p. 68].

Studies show that the length factor manifests it-
self quantitatively in different degrees. Thus, dis-
tinguishing signs and varieties formed by syllable
division in languages are considered a separate
phonological unit which needs a particular name.
American descriptivists proposed the name of
the distinguishing variety (junctional phoneme-
juncture) arising from syllable division [15, p.
43].

Thus, the length occurring at the junction of two
morphemes or words is treated as an open junc-
ture and is symbolized graphically by a positive
[+] sign. For example, [an + emm] - [8 + nemm] (an
aim, a name).

The length factor between rhythmic groups is
indicated by dashed lines [i] in the vertical form.
She visited> her first cousin> in London. -
Ayriligdan betar i diinyada i na var.

The break between groups of meaning (syn-
tagms) formed in terms of the syntactic-semantic
and phonetic point of view is symbolized by one
vertical line [/], and utterances (between sen-
tences expressing relative completed state-
ments) are symbolized by two vertical lines.

A single vertical line also symbolizes the length
factor occurring between double-meaning utter-
ances.

I fed her [ dog biscuits.

I fed | her dog biscuits.

The farmer was bricking up [ the chimney - (Kandli
bacanin agzini karpicla hértirdii).

The farmer was bricking [ up the chimney - (Kandli
bacanin yuxarisinda karpiclo is gortirdii).

REFERENCES

Note that two more signs symbolize the length
factor. One of them is a vertical wavy line [ / ],
and the other is a three-unit line [///]. The first
indicates a short pause within the utterance, and
the second suggests a longer pause at the end of
units that is more significant than the sentence.
For example,

The trouble with college is that you are expected to
know such a lot of things you have never learned
// It is very embarrassing at times///

CONCLUSIONS

As a result of research, it is known that the pho-
netic phenomena manifested in utterances in the
communication process, as a result, acquire pho-
nological content. In homonymous suffixes,
stress placement on different syllables also has a
phonological content. The difference in form and
meaning of words according to the place of stress
in the Azerbaijani language occurs not at the
morphological level but at the morphological-
syntactic level, one of which is realized by word
stress and the other by intonation. Therefore, dif-
ferentiating  morphologically = homonymous
words using stress does not justify itself.

Since English belongs to the group of analytic
languages, words in this language undergo very
little change within the text. Thus, in English, in-
tra-textual syntactic relations are realized not by
means of suffixes, but by means of prepositions.
Another aspect is that while in English each word
has a fixed stress on a certain syllable, in Azerbai-
jani language suffixes influence the change of the
place of the stress in the word, and thus the fixed
stress tends to be transitory character.

In English and Azerbaijani, words appearing in
the middle of a sentence (utterance) are included
in the preceding or following rhythmic group,
regulated by lexical-grammatical factors.

1. Akhundov, A. (1973). The phoneme system of the Azerbaijani language. Baku: Maarif (in Azerbaijani).
2. Akhundov, A. (1988). Phonetics of the Azerbaijani language. Baku: Maarif (in Azerbaijani).

3. Akhundov, A, Babayev, S., & Zeynalov, F. (1996). Rhythmic-melodic characteristics of stress in English
and Azerbaijani languages. Baku: BSU (in Azerbaijani).

4. Antipova, A. (1979). English speech system. Moscow: Higher School (in Russian).
5. Ashby, P. (2011). Understanding Phonetics. London: Hodder Education (in English).

Section “Languages”

3012



Path of Science. 2024. Vol. 10. No 4 ISSN 2413-9009

6. Aslanov, F. (2007). Principles of syntagmatic division of sentences in modern German and Azerbaijani
languages. Baku: Mutarjim (in Azerbaijani).

7. Crystal, D. (2008). Dictionary of and Phonology. New York: Blackwell Publishing.
8. Demirchizade, A. (2007). Modern Azerbaijan language (Vol. 1). Baku: East & West (in Azerbaijani).
9. Kingdon, R. (1958). The groundwork of English Stress. London: Longmans, Green and Co.

10. Laver, ]., Aronoff, M., & Miller, ]. (2013). Linguistic Phonetics. The Handbook of Linguistics. Oxford:
Blackwell publishing.

11. Roach, P. (2000). English Phonetics and Phonology. Cambridge: Cambridge University Press.

12.Veno, V., & Reiss, C. (2020). Formal Generative Pholonology. Retrieved from
https://radical.cnrs.fr/wp-content/uploads/2020/01/VolonecReiss2020.pdf

13. Veysalli, F. (2016). Phonetics and phonology problems. Cambridge: Hertfordshire Press
(in Azerbaijani).

14. Zeynalov, F. (2001). On the phonetic means that signal the sound of words and combinations in the
speech process. Baku: Mutercim (in Azerbaijani).

15. Zeynalov, F. (2020). Practical English Phonetics. Baku: Mutarjim (in Azerbaijani).
16. Zinder, L. (1979). General phonetics, second edition. Moscow: Higher School (in Russian).

Section “Languages” 3013


https://radical.cnrs.fr/wp-content/uploads/2020/01/VolonecReiss2020.pdf

Path of Science. 2024. Vol. 10. No 4

ISSN 2413-9009

"pEAHOCbIHKM Pa3BUTUA NCUXOJIMHIBUCTUKU B EBpone

(ananu3 paboT Hemewkux yyeHbix AHToHa MapTu u Kapna bionepa)
Prerequisites for the Development of Psycholinguistics in Europe
(Analysis of the Works of German Scientists Anton Marty and Karl Buhler)

3ynbdus Fa6un Mycaeu '
Zulfiyya Gabil Musavi

! Azerbaijan National Academy of Science
115 H. Cavid Avenu, Baku, Azerbaijan

DOI: 10.22178/p0s.103-26

LCC Subject Category: PE1001-1693
Received 30.03.2024

Accepted 25.04.2024

Published online 30.04.2024

Corresponding Author:
Mousavi@gmail.com

© 2024 The Author. This article
is licensed under a Creative Commons

Attribution 4.0 License

Section “Languages”

AHHOTauma. [ICMXONWMHIBUCTMKA MOSIBUNACb Ha  CTblKE  ABYX
«CTapeLmnx» HayK — NCUXONOrUU U NIUHIBUCTUKK, OHA CTana OfHOMN 13
OCHOBHbIX IMHIBUCTUYECKMX HAYK 38 OTHOCUTENIbHO KOPOTKMIA Nepuog,
CBOEro cywiecTBoBaHusi. [losBneHne 3TOM HOBOM Hayku 6bino
00yCNOBMIEHO MOTPEOHOCTBIO B HAYYHOM MO3HAHWW  MPUPOAbI
MCUXUYECKOW UHTENNIEKTYaNbHON feaTenbHOCTU YenoBeka. B pamkax
CUHXPOHHOTO M3yyeHns A3blka B XX Beke Obl0 BbIABUHYTO MHOTO
OPUrMHaNbHbIX  KOHLEMUMW, OCHOBAHHbIX Ha MCUXONOrMYeCKOM
MOHUMaHUM NPUPOAbLI 0ObEKTA IUHIBUCTUKM.

TeopeTnyeckasi 3Ha4YMMOCTb pPaboTbl 3aKNOYAeTCs B TOM, YTO B Heil
BMepBble NoAPo6HO onucbiBatoTes KoHuenumn A. MapTu u K. bronepa ¢
TOYKM  3peHUst  BAMSIHUS  Ha  (OPMMPOBaAHME  COBPEMEHHOIA
MCUXONIMHIBUCTUKMN. PaccMaTpuBatoTcsa paboTbl HEMELKOTO IMHIBUCTA
AHTOHa MapTi, KoTopble NOCBALLEHbI MPO6/IEME BO3HUKHOBEHUS
13blka. AHTOH MapTy B CBOMX HayuHbIX TPyAaXx Ha3bIBaeT A3bIK «/106bIM
NPU3HAKOM MCUXUYECKNX NpoLieccoB». Takum 06pasoM, NpoOBOAUTCA
aHanu3 pasBuTUS  MCUXONMHIBUCTMYECKOW MbICAM, a Takxe
npegnaraetca  BUAEHME  OCHOBHbIX ~ NpO6MEM  COBPEMEHHOM
MCUXONUHIBUCTUKK, CBAI3AHHbIX C WUCMONb30BaHMEM fA3blka B
npoLeccax peyeBoro 06LeHUs M MHAMBUAYANbHON PEYEMbICUTENBHON
JeATeNIbHOCTH.

B craTbe pacKpblBalOTCA HayyHble MPeAnocbiiKh W OCHOBHble
TEHAEHUMN PasBUTUS COBPEMEHHOIM MCUXONMHIBUCTUKM, €€ METOADI,
aKTyanbHble NPO61eMbl U JOCTUXKEHUS — ONUCAHNE MEXaHU3MOB Peyy,
13bIKOBOIA IMYHOCTM U T.4., NOKa3aHbl METOL0M0rMYECKNEe OCHOBbI U
NCTOPUYECKas NPEEMCTBEHHOCTb YYEHUIA MIMHIBUCTOB, paboT A. MapT,
K. Bronepa, 1 T.4. OCBALLEHbI C TOYKW 3PEHUA 3HAYUMOCTU UX B3rNAL0B
ANS CErofHALIHEr0o NOHUMAaHMA TeX Xe Hay4YHbIX NPobaeM.

KnioyeBble  cnoBa:  NMCUXONMHIBUCTMKA,  WUCTOKM  HEMELKOW
MCUXONIMHIBUCTUKYM;  aKTyaslbHble NPO6IeMbl  NCUXONUHTBUCTUKM;
A. Maptu; K. bronep.

Abstract. Psycholinguistics appeared at the interface of two «oldest»
sciences—psychology and linguistics — and became one of the main
linguistic sciences in a relatively short period. The need for scientific
knowledge of the nature of human mental intellectual activity
determined the emergence of this new science. As part of the
synchronous study of language in the twentieth century, many original
concepts were put forward based on a psychological understanding
of the nature of the object of linguistics.
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The theoretical significance of the work is that, for the first time, it
describes in detail the concepts of A. Marty and K. Buehler in terms of
influence on the formation of modern psycholinguistics. The works of
the German linguist Anton Marti, who is devoted to the problem of the
emergence of language, are considered. In his scientific works, Anton
Marti calls language «any sign of mental processes». Thus, an
analysis of the development of psycholinguistic thought is made.
Also, a vision of the main problems of modern psycholinguistics
associated with language use in speech communication and
individual speech-thinking activity is proposed.

The article reveals the scientific prerequisites and the main trends in
the development of modern psycholinguistics, its methods, current
problems, and achievements - a description of the mechanisms of
speech, linguistic personality, etc. and shows the methodological
foundations and historical continuity of the teachings of linguists. The
works of A. Marti, K. Buhler, etc., are consecrated in terms of the
significance of their views for today's understanding of the same
scientific problems.

Keywords: psycholinguistics; origins of German psycholinguistics; actual

BBEJJEHUE

HcTtopuu pa3BUTHUS NCHUXOJUHTBUCTUKH MOCBS-
meHbl pabotel B. bensuuna [2], I'. 'uitoma [7],
B. KoBmukoBa u B. I'nyxosa [12], . T'opesioBa u
K. CenoBa [6], I. Munnepa [17] u gpyrux. [Ipo-
6JieMa U3y4eHHs] MEXaHU3MOB BHyTPEHHEH peyun
obl1a uccaegoBada H. XKuHkunbIM [9], onucanue
SI3bIKOBOM CIOCOOHOCTU (CIIOCOOHOCTH CO3/a-
BaTb fI3bIKH) COAEPNKUTCS B paboTax E. ApceHTb-
eBol U 10. ApcentbeBol [2], C. LibiHKa [27, 28, 29]

H JpYyTrUx.

OznHa U3 LleHTpabHbIX NPO6JieM MCUXOJMHIBU-
CTHKU (mpobJieMa OCTPOeHUs] FPpaMMaTU4YEeCKOM
CTPYKTYpbl MpeAJIOKEHUSI TPU BOCHPUATHUHU
peur) paccMoTpeHa B crtaTbe /Jl. YepHoBOH,
H. Citoccap, B. [Ipokonens, T. [lerpoBou, T. Yep-
HUroBckod [30]. JxcnepuMeHTa/bHbIE ICHUXO-
JINHTBUCTHUYECKHE METO/ bl UCIIOb3YIOTCS aBTO-
pamu H. Jlebenesoii [14], 3. PesanoBoii u E. Ep-
moBo# [21]. ABTops! 3. Pe3aHoBa u A. Mukia-
HIEBCKUU [22] MUILIYT 0 BOSMOXXHOCTSIX UCC/IE/0-
BaHUM, OCHOBAHHbIX Ha MCUXOJUHIBUCTUYECKUX
6azax JaHHbIX. Pa6otbl 0. PegopoBoit [25],
M. [llepbakoBa [31] u APYryUx NOCBSILEHBI MPO-
6JieMaM H3y4yeHHUs] MEeXaHW3MOB MPOAYLHUPOBa-
HUS, TOHUMaHUSA U BOCIPUATHS peuu. A. AKoBJieB
[32] B cBoell cTaTbe MOJAHHWMAET AKTYyaJbHYIO
npo6JsieMy MHTepIpeTaluy SI3bIKOBOI'O CO3Ha-
HUS KaK IICUXOJIMHTBUCTUYECKOT'O TOHSATHS.
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problems of psycholinguistics; A. Marty; K. Buehler.

METO/lbl UCCNTIE[JOBAHUA

B cTaTbe ObLI UCIIOJIb30BaH Psij] 0OIIUX JIOTUYE-
CKHX METO/I0B U TEXHUK HUCC/IeIOBaHHUs. ITO aHa-
JIU3, CUHTe3 (BbIsiBJIeHHE OOLIMX 4YepT ICHUXO-
JINHTBUCTHUYECKOTO HCC/Ie/0BaHUs), abcTparu-
poBaHUe (BbISICHEHHE TOT'0, KAKKE U3 PaCCMaTpPH-
BaeMbIX CBOMCTB SIBJISIIOTCS CyllleCTBEHHbIMH, a
KaKue BTOPOCTEeNEeHHbIMHU) U 0600611eHUe (ycTa-
HOBJIEHHE OBLIMX CBOMCTB U 0COOEHHOCTEMN pas-
JINYHBIX MCUXOJUHTBUCTUYECKUX MOHATHH). MbI
TaKXXe HCIO0JIb30Ba/IM TaKHUe clelupuyeckue
NpHEMBI, KaK IOHMMaHHUe (IOCTHXKeHUe CMbIC/Ia
MICUXOJIMHTBUCTUYECKOT'0 HaIlpaBJIEHUS], ero Me-
CTa B HayKe, ero yHKIUK) U 00'bsiICHEHHE (BbISIB-
JIeHHe CYyTHU U3y4yaeMoro npeJjMeTa, yCJ0BUH, UC-
TOYHUKOB €r0 Pa3BUTHSA).

[IcCHXO/IMHTBUCTHKA — 3TO OTPAC/b HayKH, KOTO-
pad mpejnoJsiaraeT KOMILJIEKCHOE U3y4YeHHe pe-
YeBOro IOBeJ€HHSI IICUXOJ0raMd W JIMHTBM-
ctamu. [lo cpaBHEHUIO C IMHTBUCTUKOM U MICUXO-
JIOTUEU pevyy NCUXOJIMHTBUCTUKA UMEET CBOM ca-
MOCTOSITEJIbHbIN NpeAMeT ucciaenoBaHud. [lcu-
XOJIMHTBUCTUKY OOJIbllle TCUXOJIOTHUSI CYUTAET
«cBOeW». [IpaB/ia, B ICUXOJIOTHUHU €CTh YKe IaBHO
CylIecTBYyIOIasi 06JIaCTb — ICUXOJIOTUSI PEeyYH.
[IpeaMeT MCUXOJOTUN PEYH COBINAJAET C 0O'bEK-
TOM Y NpPeAMETOM MCUXOJUHIBUCTUKHU. BOT mo-
YyeMy 3THU JiBe AUCLHUIJIMHBI YaCTO MyTAT APYT C
ZipyroM. Ux pasanyue, rjiaBHbIM 06pa3oM, MPosiB-
JIIeTCd B acneKTaxX M3y4deHUs. B To BpeMa Kak
IICUXOJIOTUSA B  Ipolecce BO3HUKHOBEHMUS,
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NOHUMaHUA U GOPMHUPOBAHHUS peyu 6oJibllie CO-
CpefoTayMBaeT CBOe BHUMaHHEe Ha OCOOEHHO-
CTAX NCUXWYECKUX (QYHKLMK CO3HAHMS, ICUXO-
JINHTBUCTHKA CTPEMUTCS YYUTBIBAaThb CPeACTBa
BbIpa>kKeHHS 3TUX QPYHKUUM (BepbasibHblEe U He-
BepOaJibHbIE) B peUeBOU JeSTE/IbHOCTH U peye-
BOM I10B€/IEHUM 0/ e.

[IcMXOJIMHTBUCTHKA — JJOBOJILHO MOJIO/asi HAyKa.
OHa cdhopMupoBaiack NpuUMepHO B KoHIe 50-x -
Hayasie 60-x rogoB XX Beka B CUIA. baarogaps
paclIMpPeHHI0 06/1aCTU HAyKH BO3HUKJIM Pa3Jivy-
Hbl€ OTPACJIU ICUXOJUHTBUCTUKU. 13 HUX MOKHO
BbIZIEJIUTh OOIIYI0 IICUXOJUHIBUCTHKY, YaCTHYIO
MICUXOJIMHTBUCTHUKY, COLIUAJIbHYIO ICUXOJIMHIBU-
CTUKY, BO3PACTHYI ICHUXOJIMHTBUCTHUKY (OHTO-
JIMHTBUCTHKY).

B03HHMKHOBEHHIO COGCTBEHHO CUHXPOHHOTO ICH-
X0JIOTUYECKOr0 HampaBJeHUs MpeJIIecTBOBAIO
NOSIBJIEHUE [BYX WHTEPECHBIX KOHILENIWH, CO-
3/laHHbIX B Havasie XX Beka B ABCTpUM HeMell-
KHMHM JIMHTBUCTaMHM AHTOHOM Maptu (1847-
1914) v Kapsiom brosiepom (1879-1963).

A. Maptu [16, 36] cuuTas, YTO JIMHIBUCTHUKA
JOJI’)KHA ObITh HACKBO3b IICUX0JIOTHYECKOH, faxKe
KOT/la peyb UJET 00 U3JI0’KEHUH OT/Ie/IbHbIX Pak-
TOB, U OH ObLJI y0eXJeH, YTO Ha IMCHUX0JIoruye-
CKOH OCHOBE MOXXHO CO3/laTh HE TOJIbKO OIMCa-
TeJbHYI0 (HEMCTOPUYECKYI0) IPaMMaTHUKy KOH-
KPEeTHOTO0 f13blKa, HO M YHUBepcabHy. Uccie-
JloBaTeJIb BU/ieJl BO3MOXXHOCTb TOCTPOEHUS YHU-
Bepca/ibHOW rpaMMaTUKH B TOM ¢akTe, 4To 1)
BCe S13bIKM BBIPAXKAIOT OJHO U TO e CoJepiKa-
HUe; 2) BCe OHU NOCTPOEHbI HA OJJHUX U TEX Ke
NPHHIMIIAX, TOCKOJIbKY BCe JIIOJH, HE3aBHCHMO
OT TOr0, Ha KaKOM fI3bIKE OHU T'OBOPST, UMEIOT
ob1y0 ncuxodpusndeckyro opraHusanuio. Cie-
JOoBaTeJIbHO, 3ajlaya JIMHTBUCTHUKU COCTOUT B
TOM, YTOOBI OOHAPYKUTb U OMHUCATb 3TH 00LIHe
NPUHIMIIBI OpraHu3aluu s3bika. TakuM o6pa-
30M, A. MapTu BO3pOAUJ H/leU YHUBEPCATBbHOU
rpamMmaTuki [lop-Posiab XVII Beka. OgHako, B OT-
JIN4Ke OT CBOMX MPe/IlIeCTBEHHUKOB, OH OTPaHU-
YUBaJICA YUCTO ONMHCATEJbHBIMU LeJasIMH. JIMHT-
BHCT, 110 €ro MHEHHIO, JO/DKEeH U3JiaraTh o0Iue
SI3bIKOBbIE CPEJ/ICTBA BbIPAXKEHHS MCHUX0JIOTHH, a
NPUHIMIIBI KX UCTIOJIb30BAHUSI HE BXOJST B KOM-
NeTeHUUI0 JIMHIBUCTUKA KaK HayKU. BakHO
TOJIbKO KJAacCUQUIMPOBATb 3TU CpPeACTBa. A.
MapTu uccaenyet s3blK B CAHXPOHHOM aclleKTe
(M3BECTHO, YTO MCUXOJUHIBUCTUKA OTJIMYAETCS
OT APYTUX 06J1aCcTel IMHIBUCTUKU UMEHHO CHH-
XPOHHBIM MCCJIeIOBAHUEM PEYH ).

Section “Languages”

A.MapTu Ha3bIBaeT A3bIKOM “JII0601 3HAK [ICUXU-
YeCKUX MPOLIECCOB, JaxKe €CJU HUX BbIpakKeHHe
OCyILleCTBJISIETCS HENIpeJHaMepeHHO (HanpuMep,
KaK HellpOM3BOJIbHbIE CMEX U IJIay, KPUK y»Kaca,
6J1eHOCTb U IOKPAacCHEHUe, y4allleHUe bIXaHUs
BO BpeMs THEBa Y TaK Jiajiee) UM ke HaMePEeHHO,
HO C MHOH 1IeJIbl0, HEXKeJIU OTOBELeHUE O BHYT-
peHHel KU3HU - KaK Halllu JelCTBUS, HallpaBs-
JIeHHble Ha pas3JjiuuHble LieJu (HanpuMmep, efa,
nuthbe, nporyaku)” [36, c. 3]. OH HcciaenoBa
A3bIK KaK HEYTO, BO3HUKAMILlee B CO3HAHUM OT-
JleJIbHBIX JIIOJIed U HAMEPEHHO HallpaBJIeHHOE Ha
00beKTbl. MHTEHIMOHA/BHOCTh HE TOJIbKO B
0ObIYHOM MOHMMAHHWU CO3HAHUS; ero TaKXKe HUH-
TepecyeT B IEPBYIO OYepeib SI3bIK «B CMBbICIIE Lie-
JIeHaNpaBJIEeHHOTO TMpPOsIBJIEHWS] BHYTpPeHHeU
>)KU3HU MOCPEJCTBOM OIpe/ie/IeHHbIX 3HAKOB,
0COOEHHO MOCPeCTBOM 3BYKOB H, B YaCTHOCTH,
TeX, KOTOpble — MOJ0OHO OOJILIIMHCTBY CJIOB
HallUX PAa3TOBOPHBIX SI3bIKOB — He SIBJSIOTCS IO
CBOEW CyTH NOHATHBIMU, HO 00513aHbI CBO€EH 3Ha-
YUTEJbHOU BJIACTBIO HAJ, 00bIYAsAMHU U TPAUIH-
samu» [36, c. 3]. Ero akueHT Ha 1ie/ieHanpaBJ/ieH-
HoM nposBieHuH (absichtliche Kundgabe) He
TOJIbKO MpejIo/iaraeT HaMepeHHe B CMbIC/e
KOMMYHUKAaTUBHOM LieJIU TOBOPSILLETO BbI3BATh
y CJYIIAIIIEro MCUXUYECKUEe SIBJIEHUs], CXO/IHbIe
C TEMH, KOTOPbIE BbIPAXKAKTCS I3bIKOBBIMU 3Ha-
KaMU, HO TaKXe sIBJISIeTCS HaMepeHHEeM B Y3KOM
CMbICJIE HANPABJEHHOCTHU HAa UHTEHI[MOHA/IbHOE
coJilep>kaHve BbIPaXKEHHbIX MCUXUYECKUX SIBJIe-
HUM. MapTH yKa3bIBaeT, YTO ero NpuMeHeHHe
MICUX0JIOTUH B PpUI0cOdUH SI3bIKAa HUKOUM 00pa-
30M He CBSI3aHO C peJISITUBU3MOM, Kak y ['yccepJist
[36, c. 6-18]. MapTy npu KCTOJKOBAaHUMU MHPO-
6JieMbl IPOUCXOXKJEHUS S3bIKa HCIOJIb3yeT ac-
COLMATUBHbIE MeXaHU3Mbl [Jis1 OOBSICHEHUS
MPOUCXOXK/IEeHNS CHHTAaKCU4YeCKUX GpOpM SI3bIKa U
JUIsl ONIMCAHUSI TOr'0, KAK HOBble CUHTAaKCUUECKUE
$bOopMbI U CI0OBApHbBIHN 3amac O6bLIU MPe/IJ10KeHbI
Y CO3/IaHbl C UCMOJIb30BAHUEM YKE YCTaHOBJIEH-
HbIX 3HAaUEHH U BbIPOXKEHUU B HOBbIX KOHTEKCTAX.
3TH B3IJIAJbl ObLJIM B 3HAYHUTEJIbHOH CTEleHU
Pa3BUTBHI W3 TCUXOJOTUYECKUX Teopuit [ep-
6apTa, a TakKKe BIMCAHbI B OOIIYI0 MPOrpaMmy
«IICHUXO0JIOTUH HapoJ0B» (DEnbKepIcruxoorus ).

PE3YJIbTATbl UCCJIEAOBAHUA

A. MapTtu pasfiesin Bce sI3bIKOBbIE CPEACTBA M0
CBO€el ceMaHTHKe Ha aBTOCEMaHTHUYecKue (He3a-
BUCUMbIe) U CHUHCEMAHTHYECKHUe (3aBHUCHUMBbIE).
ABTOCEMaHTHYECKHE CpPEJICTBA BBLIPAXKAIOT He-
SI3bIKOBOE COJIepyKaHUe, TICUXUYecKue GpyHKINU
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4esI0BeKa CaMM 10 cebe, TO eCTb He3aBUCUMO OT
JpYyrux. ITU CpeACTBa HMCIOJIb3YIOTCA He3aBU-
CUMO JpyT OT Apyra. OHU He HYXAAITCA B N10J-
JlepKKe APYruX, YToObl pacKpbIlBaTh CBOW KOH-
TEeHT. JTO, HalpuMep, B OCHOBHOM, CyILeCTBU-
TeJbHble U TPEAJIOKEHHUA pas/IMYHOTO poJa.
HanpoTuB, ciHCeMaHTU4YeCKUe Cpe/iCTBA He HC-
NI0JIb3YIOTC CaMOCTOSATEJIbHO, UX LieJIbI0 SIBJISA-
eTcsl JONOJIHEHHe U YTOYHEHHEe COJlep>KaHUs
JPYTMX CpeACTB - aBTOCEMAaHTHUYECKHUX. IJTO,
Halpy¥Mep, NpujaraTejbHble, KOTOpble He YIIO-
Tpe6/IsII0TCsA 6e3 CyleCTBUTE/bHbIX. Tak Ha3bl-
BaeMble «BCIIOMOraTeJIbHble YaCTh Pedu» sBJis-
I0TCA TUIUYHBIMU CUHCEMAaHTUYECKUMHU Cpej-
CTBaMH, IIOCKOJIbKY OHU He UMEIOT COOCTBEHHOI'0
coZiepaKaHus M JIMLIb CBA3BIBAIOT Jpyrue cpej-
CTBa BbIpaXkeHUs1. Pa3Hulia Mex/ly aBTOCEMAHTH-
YeCKMMM M CUHCEMAaHTHUYECKHMM CpeJCTBAMHU
SI3bIKOB OTHOCHUTEJIbHA, IOCKOJIbKY OHa He ¢op-
MaJibHasg, a ceMaHTU4ecKas. TakuM 06pa3om, cy-
1leCTBUTEJIbHbIE B 11€JI0M, KaK KJIacC, OTHOCATCSA
K aBTOCEMAHTHUYECKHUM CpeJiCTBaM, HO OHU TaKxXe
MOTYT BBINOJHATb POJIb CHHCEMaHTUYECKHUX
CPeJZCTB, HallpUMeD, CYLIeCTBUTEbHOE B NpeJ-
JIO)KEHUH SIBJISIETCS He TOJIbKO CyO'beKTHO — He-
3aBUCUMBIM CpeJICTBOM, HO ¥ 3aBUCHUMBIM OT [0~
NoJIHeHHUs (06'beKTa), CHHCEMAaHTHUYECKHUM CpeJi-
ctBoM. CyllecTBUTe/IbHbIE «OpaT», «OTeLy,
«TeCTb» W Jpyrue TepMHHbI POJCTBA CaMH IO
cebe MOJDKHBI ObITh MPU3HAHBI CUHCEMAHTHYe-
CKMMM CpeJiCTBaMH, IOCKOJIbKY OHHU BbIpaXKaloT
CBSI3b MeX/y 00bekTaMu. Tak yTo uzaes Maptu
VMeeT OYeHb LUIMPOKUU U IJIyOOKUH CMBICII.

MapTu nbITasics J0KAa3aTh YTO CYIIeCTBYeT pas-
JINYYEe MeX/y IMHTBUCTUYECKUM BbIpaKEHUEM U
€ro 3HaueHHeM.

CMBIC/T BBICKA3bIBAHHUS, CKOPEEe, MOXKHO cHopMy-
JIMPOBATb, TOJIBKO CKa3aB, YTO COOeCeJHUK HaMe-
peBaeTcs BbI3BaTb AHAJOTUYHOE CYXJEHUe Yy
CJIyIIAIOLIEro — TO, YTO, [0 ero MHEHHIO, IOJKHO
OBbITh IPUHSATO. ITO TaK HAa3bIBaeMOe EPBUYHOE
KOMMYHHUKaTHUBHOE HaMepeHHe ropopsiiero. bo-
Jiee TOro, MPOU3HOCS YTBepK/IeHHE, TOBOPSIUN
BTOPUYHO JIEMOHCTPHUPYET, YTO OH WJIM OHA Cy-
JIAT 0 TOM-TO. TaKUM MPOsIBJIEHHEM aKTa CyK/ie-
HUS SIBJISIETCS TaK Ha3bIBaeMasi BTOPUYHAsI KOM-
MYHUKATHUBHAsi WHTEHIUSI TOBOPSILEro, CIyXKa-
asi CPeACTBOM JOCTHXKEHUs] IEPBUYHOH L€
[36, c. 284]. OcHOBHasi KOMMyHHUKAaTUBHasA QYHK-
111s1 BEIpaKeHUs (TO eCTh 3HaueHue) 6y/ieT Bapb-
UPOBAThCs B 3aBUCHMOCTH OT THIIA PacCMaTpH-
BaeMoOro BblpakeHHs. TakuM 06pa3oM, Heo6Xo-
JIUMO OoJiee MOJAPOOHO pPacCMOTPETh 3HAYEHUE
KaK KOMMYHHKATHBHYIO QYHKIHIO, UCCIIELYs €eT0

Section “Languages”

pa3Hoo6pa3He. 3T0 6bLIO CAEeJIaHO MM B OTHOIIE-
HHWH aBTOCEMAHTHUKH.

MapTu roBopHUT, YTO aBTOCEMAaHTHKa pacnaja-
eTcd Ha TpM KJacca, a WMEHHO: HMeHa
(Vorstellungssuggestive), BbICKa3bIBaHUS
(Aussagen) ¥ BbIpaxkeHHe HHTepeca (3MOLMO-
HaJIbHBIN), KQX/AbII U3 KOTOPbIX COOTBETCTBYET
KJIacCy NICUXUYECKUX SIBJIEHUH.

[lockosibKy MapTu paccMaTpuBaeT BbICKa3blBa-
HUSl KaK aBTOCeMaHTH4YecKUe, (KOTopble BbIpa-
KAIOT CY>KJEeHHs U CO0OILAaT cobeceIHUKY, YTO
OH WJIY OHA JJOJDKHBI CYIUTh TaKUM >Ke 06pa3oMm),
OH XapaKTepu3yeT 3MOLMU WJH BblpakKeHUs,
Tpebywie uHTepeca (interesseheischende
Ausdriicke - BbIpakeHHUs, Pe/ICTaBASAIOIINE UH-
Tepec), Kak aBTOCEMaHTUYECKH e BbICKa3bIBaHUS,
KOTOpbIe NMPOSIBJASIOT HE TOJIbKO 3MOLHU, HO U
BOJIEBBIE J1eWCTBUSA (KOTOPbIE /J1s1 HETO IPUHA/-
JieXKaT K OJHOMY U TOMY >Ke KJIacCy) U COOOLIAT
cobeceJHHKY, YTO OH MJIM OHA JI0JIXKHBI 4yBCTBO-
BaTb WM XOTETb OJAMHAKOBO. MapTH O4eHb IO-
ZIPOGHO MOAIePKUBAET aHAJIOTHI0 MEX/TY yTBeEp-
YKJIEHUSIMU U Cy>KAeHusIMHU [36, c. 370].

OnpejesieHHOE BJIMSIHUE HA NepeBO/J, BHUMaHUSA
yUeHbIX C IPO6JIEMbI SI3bIKAa HA pedb OKa3aJia pa-
6ota Kapsia Brosiepa “Teopus si3bika” (1934; us-
JlaHue Ha pycckoM si3bike: 1993) [4]. Kap.a Brosiep
ObL1 MpejcTaBUATe/IeM HeMelKoU mKoJbl «Ilcu-
X0JIOTUU MbllJIeHUsI». B cBoelt paboTe «Teopus
si3bIKa» OH 0000IIWJI CBOU UJIEU U B3TJISA/IbI Y-
IMX HeMellKUX y4eHbIX — A. MapTty, 3. 'yccepib,
3. Kocepuy - Ha JIOTUKY U IICUXOJIOTHIO.

K. Brosiep [33] B 30-x rogax XX Beka co3zaJjl Teo-
pHI0, KOTOpasi 4aCcTU4YHO pa3BuJaA ujen MapTy.
YdeHbI CBA3aJl JTMHTBUCTUKY C BO3HUKILEUN B TO
BpeMsl TaK Ha3bIBA€MOW «CUTYAl[UOHHOM ICHUXO-
JIOTUEeW», KOTOpas Hccaef0Baja 3aBUCUMOCTb
IICUXUKH YeJI0BEKA, ero NCUX0JI0rM4ecKoro nose-
JleHUs1 OT KOHKPETHOW CUTYalluy, B KOTOPYIO M0-
cTaBjieH 4esioBeK. Cpel MHOXeCTBA BO3MOX-
HbIx cutyauuu K. Brosiep BblZiesiM KOMMyHHUKa-
TUBHYIO CUTYyal{I0, TO €CTb CUTYaLUI0 OOLIeHHUS:
rOBOPSALIMAY — CJIYLIAKO AN,

K. Brosiep mocTpou/s cBoeobpa3Hyo MoJiesib 00-
meHus. Hanpumep, oH HasbiBaeT UHGOPMAIHMIO
OMMCAaHUEM U J0KA3aJl, YTO ONUCAHUE COCTOUT U3
2 yactel (oTmpaBuTessi W mnoJsy4daTtens). OH
Ha3BaJl OTIPAaBUTE/Sl BbIpaXKEHHEM, a MoJy4va-
Tensd - obpaiieHreM. OfHAKO CyThb OOLeHUS
37lech NOKa3aHa He B NosiHOW Mepe. [loaTomy
s3bIKOBe/Ibl M3 A3epbaiikana @. Belicannmy,
3. AbaynparuMoB u gpyrue B 90-e roabl XX Beka

3017



Path of Science. 2024. Vol. 10. No 4

ISSN 2413-9009

pa3paboTasu HOBYIO U TOYHYIO MOJeJib 00lie-
HUs. B OCHOBe CO3/]JaHHOM UMU MOJENH JIEKUT
vHpopMauus, U OHU JAeaAT MHPopMaLUo Ha
4 yactu. K HUM OTHOCSTCA KaHaJl, I3bIKOBasi CHU-
CTeMa, TOBOPSAIIMN U caywaruyi [1, c. 33].

K. Brosiep npei/10:Ku1 U3ydaTh SI3bIK C TOUKH 3pe-
HUS TOTO, KaK 3Ta CUTyallis OTPa>KaeTCs B 53bl-
KOBOM cucTeMe. HanmpuMep, oH ucciieloBal UH-
JIEKCHOE «110J1e» 3TOM CUTYaLUH, TO €CTb CUCTEMY
MECTOMMEHHbBIX CJI0B. JTa CHCTEeMa MOJHOCTbIO
omnpejiesisieTcsl sI3bIKOBOM cUTyaldeil. ITo oye-
BU/IHO, KOT/1a Mbl 0OpaljaeMcsi K IMYHbIM MECTO-
MMeHMsM: ich - roBopsuy, du - cayiaruym, er
— IIOCTOPOHHHUM [1J1s1 TOBOPSILIETO U CAyLIATEIS:
ich - du - er. Ho oka3bIBaeTcs, 4TO Apyrue MecTo-
MMEHHbIE CJIOBA OTPAKAIOT Ty K€ CUTYaIHIo.
Hanpumep, MecToMMeHHble Hapeyus aHaJlo-
TMYHO CBsI3aHbl Mexy cobo: hier (3gech) — da
(3mech) — dort (Tam). A MOCKOJIbKY MeCTOUMEH-
Hbl€ CJIOBAa 3aMEHSII0T 9KBUBAJIEHTHBIE UM CJIOB3,
MX CHCTEeMa OTPaXKaeT CUCTEMY SI3bIKa B L[€JIOM U,
C/IefloBaTe/JIbHO, MOXKHO MOCTPOUTb CHUTYaTHB-
HYI0 I'PaMMaTHKY s13blKa. boJiee TOro, mocKoJIbKy
SI3bIKOBAasi CUTYyallUsl YHUBepCaJbHa, TO M 3Ta
rpaMMaTHKa TakXe OyZeT YHHUBepCaJbHOH IO
CBOel cyTH (B 3TOM COBIaJIeHHE B3TJISOB C
A. MapTn).

K. Brosiep, TakuM 06pa3oM, aKLieHTHpyeT BHUMa-
HUe Ha pPOJIM 4YeJIOBeKa, 0COOEHHOCTSIX ero Jies-
TEJIbHOCTH Y CUTYallUsIX aKTUBHOCTHU B IIOHUMa-
HUU deHOMeHa «sA3blK». [0 MHEHMIO y4YeHOro,
«KaXKJl0€e BbIpa)kKeHHe MOXKeT ObITh UCTOJIKOBAHO
KaK 4YeJIOBEYEeCKUH IOCTYIOK/[eNUCTBUe, II0-
CKOJIBKYy KaX/j0e KOHKPETHOe BbICKa3blBaHHE
CBfI3aHO C JPYTMMH CO3HATeJbHbIMU JEeHCTBU-
sIMM 3TOro 4esioBeka» [4, c. 53]. B oTsinume ot
B. pon 'ymbosnbaTa 1 @. fe Coccropa, K. Brosiep
BblJIeJISIET He /IBa, a YeTblpe KOMIOHeHTa («de-
HOMEHa») peyeBoOro npolecca, a UMeHHo: 1) pe-
4yeBoe JIeiCTBUE; 2) 13bIKOBOE MOBejIeHHe; 3) pe-
4eBOM aKT; 4) A3bIKOBasi CTPYKTYpa.

Yo KacaeTcsl peyeBbIX JIEMCTBUH, OH MUILET, YTO
CYLIECTBYIOT CUTYaLUH, B KOTOPbIX p€4Yb UCMOJIb-
3yeTcd Uil pelleHUsl aKTyaJlbHOW Ha JaHHbIU
MOMEHT >KM3HEHHO BaXXKHOM 33/]a4H, IO3TOMY BbI-
MOJIHSIIOTCS pevyeBble JIEUCTBUA. B peyeBou nes-
TEJIbHOCTU BCET/Aa BO3HUKAET ee pe3yJbTaT, U
S3bIKOBasi pab0Ta, KaK MPaBUJIO, HE 3aBUCUT OT
’KU3HEHHOW MO3WLMM WHAMBUJA WU ONbITA aB-
Topa. PedyeBoit akT onpegensietcsa K. Brosiep kak
«CyO'bEKTUBHOE OCMBIC/EHUE». fI3bIK, IO MHe-
HUIO UCCJIeZloBaTessl, 00/1aZjaeT CIIOCOOHOCTBIO
NpHCIOCabIMBATHCSA K HeUcyeprnaeMoMy
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6oraTcTBy (HaKTOB, KOTOpbIE MOAJIEXAT S3bIKO-
BOW GOPMYJIMPOBKE B KaXKJOM KOHKPETHOM CJ1y-
yae. JTO TO, UYTO 0OecrneYruBaeT onpeje/IeHHY0
CTeneHb «CBOOOJbBI OCMbIC/IEHUS». fI3bIKOBas
CTPYKTypa (sI3bIKOBOE 0Opa3oBaHUe) SIBJISIETCS
«MeXcyobeKTUBHOM». K. Brosiep o6'bsicCHSIET 3Ty
NO3ULUI0 TakK: «[Jlaros, apTUK/Ib U BUHUTEJb-
HbIM NaJieXk OTHOCATCA K A3BIKOBBIM 00pa30Ba-
HUSIM TOYHO TaK e, KaK «[PSIMOYTOJIbHbIN Tpe-
YTOJIbHUK» OTHOCHUTCS K «0Opa30BaHHUSAM» 3Jie-
MeHTapHOU reomeTpuu» [4, c. 61]. B cooTBeT-
CTBUH C 3THUM y4YeHbIH BbIAESET TPU PYHKIUU
A3bIKa: penpe3eHTAaTUBHYI, IKCIPECCHBHYI M
ane/IATUBHYH. Korza A3bIKOBOM 3HaK COOTHO-
CUTCS C 00beKTaMH, OH JeHWCTBYeT KaK CUMBO.I.
CnepoBaTesibHO, OepeTcsl penpe3eHTAaTHBHas
byHKUMA A3bIKa. [I0CKOJIbKY 3HaK 3aBUCHUT OT ro-
BOPSIIETO, OH fIBJseTcs cuMnToMoM. OTcroza U
6epeTcs ero BoipasuTesbHas GyHKIus. Obpaia-
ACh K CJIyLIATEeJ10, 3HaK CTAHOBUTCH CUTHAJIOM.
CnenoBaTesibHO, SI3bIK BBINOJIHSET aleJIsiTUB-
HY10 QYHKLHUIO.

PeueBas cutyauus, o csoam K. Brosiep, popmu-
pyeTcsl TOBOPSILIMM, CJAyIIaTeJeM U 00 beKTaMHU
peun. OH NOAYEPKUBAET, YTO NIPU CO3JAHUU pe-
4YeBOM CHUTYyalluM He TOJIbKO OTIPaBUTEJb, HO U
noJsiyyaTejib UMET CBOM COOGCTBEHHbIE IO3U-
nyu. OHU 06palaloTCA K SA3BIKY COTJIallleHUH, KO-
TOpble PETYJIHUPYIOTCHI MEXJIAYHOCTHBIM 001ie-
HueM. «[losie eficTBUSI» 006513aTE/IbHO BKJIIOYAET
B ce0s1 IBa CHFHXPOHHBIX aclleKTa: BHYTPEHHIOIO U
BHELIHIOW cUTyanuu. Bce 3TO B onpenesieHHOU
CTelleH! OlpefessieT XapaKTep JeUCTBUM CyOb-
€KTOB peyeBOro OOlLIeHHUs, jaeT BO3MOXXHOCTb
YCTAaHOBUTBD, YTO UMEET B BU/y FTOBOPSLIUM.

Ha Ham B3rsisa, koHuenmuu A. Maptu u K. bro-
Jilepa OYeHb L|eHHbI /IS Pa3BUTHUSl COBPEMEHHOU
NCUXOJIMHTBUCTUKU. OpUTHMHA/IbHBIM BKJIa/IOM
A. MapTl MOXXHO NPU3HAThb WHTEHLIMOHATbHYIO
KOHLENIUI  f3blKa  KaK  HaMepeHHOro
(absichtlich) counanbHOrO 1€MCTBUS; TPOEKT 06-
1eil ceMaHTUKH, OpPUEHTUPOBAHHbIM HA KOMMY-
HUKATHUBHYI0 TEOpPHI0 3HAueHHsd; TeJsesioruye-
CKYI0 U QYHKLUMOHAIbHYI0 MOJieJb OINHUCAaHUSA
s3bIKa. Ero KoHUenuus si3blka Kak cpeJicTBa Co-
[[MQJIbHOW KOMMYHMKALUU JIerJla B OCHOBY WH-
CTPYMEHTAJIMCTCKOW MoJziesiu sidbika («Organon
Modell der Sprache») Kapna brosiepa. Kaps Bro-
Jiep OJTHUM U3 MePBbIX IPE/IJI0KUI TEOPHUIO peye-
BOI'0 aKTa, OTJIMYAIOLLYCS OT COCCHOPOBCKOMU pe-
4YeBOU [1eITeJIbHOCTH; BBeJl MOHATUE KOHHOTA-
IIMY, OJHUM U3 MepBbIX HavaJl UcCCaef0BaHHe
JIeMKTUY€eCKUX eJUHUL] S13bIKa.
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[IpeacTaBuTENM K/IACCUYECKOW IICHXOJMHIBU-
ctuku [bx. Ocryp [25], [bx. Munnep [24], Jx. Kap-
posn [5], H. Xomckuit [9], U.3umuas [36],
P. ®pymkuna [11], A.CynpyH [33] u gpyrue
TaKXKe UCXOAAT U3 Olpe/ie/ieHNs AA3blKa KakK Jies-
TeJIbHOCTH, ;aHHOe BusibresbMoM ¢poH ['ym60.1b-
aroM [12]. TloaToMy B LieHTpe HMX BHHMaHUA
HaXOAUTCs roBopsALUH. [lJis1 HUX IpeIMeTOM MC-
CJlelOBaHUsl SBJISETCS He rpaMMarudeckas U
JIeKCHYecKasl CUCTeMa yNoTpeb/ieHus A3bIKa, He
IPOAYKT, abCTPaKTHBIN pe3yJbTaT JesaTe/bHO-
CTH 0011leCTBa, a peyeBas 1esiTeJIbHOCTb HOCUTe-
Jiel s13bIKa. Ho ICUXOJIMHTBUCTBI HE PaCTBOPSIOT
AI3bIK B peu4eBOU 1eATEJIbHOCTH KaX/10I0 TOBOPS-
1ero. OHU CYMUTAIOT, UTO SA3BIK SIBJISIETCS IJIy6OKO
colaIbHbIM peHOMEHOM, laXKke KOTr/ia OH Bblpa-
KaeT cebsl B MHAUBU/yaJbHOM peYEBOM aKTe,
YTO 0COOEHHO NMOYEPKUBAIOT MCUXOJTUHIBUCTHI
(A. JleouTbeB [21], JI. CaxapHbiii [31] 1 Apyrue).

[IcMXOJIMHTBUCTHKE UHTEPECHBI HE TOJILKO OIpe-
JleJIeHHbIe SI3bIKOBble GOPMbI, HO U MEXaHU3MBbI
WCIOJIb30BaHUS 3TUX GOPM HOCUTEJISIMU SI3bIKQ,
MEHTaJIbHbI MeXaHU3M UX BOCHPUSITHUS U OCO-
3HaHUA CAylIaTeJsIMU. ITO 03HAYAeT, YTO UCCie-
JlOBaTeJIM He MOTYT OTPAaHUYHUBATbHCS ONMCAHUEM
HabJII0Z]aeMbIX TOTOBBIX TEKCTOB, ¢UKcaluen
TEKCTOBBIX €JUHMI] U UX 00001eHueM. BaxkHo
BOCCO3/1aTh Mpoliecc GOPMUPOBAHUS TEKCTOB U
SI3BIKOBBIX €JJMHUI]. JTO MoJpa3yMeBaeT obpa-
lleHHe K ONMMCAHUI0 He TOJIbKO BHEIIHEH, HO U
BHYTpeHHel peuu ropopsux. [lo MHeHUIO NcH-
XOJIMHIBUCTOB, HanpuMep, H. XKunkuna [13], co-
BpeMeHHas IICUX0JIOTUsl PeIoCTaBJIsieT He06X0-
JIUMble Cpe/icTBA J/isi IPOHUKHOBEHUSI BO BHYT-
PEHHUH MeXaHU3M fI3bIKa.

Tako# crioco6 uccienoBaHus N03BoJisieT Audde-
pEHLIMPOBAThb caM s3bIK. [I0CKOJIbBKY HOCHTEJNH
POJIHOTO SI3bIKA HEOJJMHAKOBO yCBAaWBAIOT I'OTO-
Bble SI3bIKOBble (GOPMbI U MO-PAa3HOMY UCIOJIb-
3YIOT HW3BECTHbIE MPaBWJ/IA, ICHUXOJHUHIBUCTHI
NPUXOAAT K BBIBOJY, YTO IJI00AJIbHOE MOHSTHE
sI3bIKa JIO/DKHO OBbITh CTporo auddepeHLrpo-
BaHO. fI3bIK rOBOPSLIETO HE UJAEHTUYEH SI3bIKY
CJ/IyIIAOLIEro, MOCKOJIbKY B IEPBOM CJly4yae Mpo-
M3HOCUTCS peyb, a BO BTOPOM C/Iy4ae OHa pacio-
3HaeTcs. MexaHHU3M CO3/IaHUS PEYH U MEXaHU3M
pacno3HaBaHUsl — 3TO pasHble NOHATUA. Ciieso-
BaTeJIbHO, HEO6XOAMMO C03/JaTh /Be T'paMMa-
THKU: OJJHY JJIsl TOBOPSAILIUX U OJIHY JJIs1 CJIyIa-
Tesiel. [IoHATHE «SA3BIK» JIOJDKHO OBbITh audde-
PEHLIMPOBAHO BO MHOTHX APYTHUX OTHOIIEHUSIX:
A3bIK JleTell — 3TO He TO K€ CaMoe, YTO fA3bIK
B3POCJIbIX; SI3bIK KHUT U HAYKU — 3TO HE TO Ke ca-
MOe, YTO fI3bIK HENPUHYKJ,eHHOM 6ece/ibl.
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3aciyra NCUXOJIMHIBUCTOB IepeJ JIMHTBUCTH-
KOU 3aKJIIOYaeTCs B TOM, UTO OHU paspaboTasiu
OOBEKTUBHBIA METOJ, M3yYeHHUs «TOBOPSALIErO
4yeJIoBEKa» — MCHUXOJUHTBUCTUYECKHUN 3KCIEPHU-
MEHT, 103BOJIAIOLHH JieJIaTb 000CHOBAaHHbBIE BbI-
BO/Ibl HE TOJIBKO 00 3TOM MHJAUBU/E, HO U O IIU-
POKOM Kpyre HOCUTeJleh pofHoro sasbika. Oco-
OEHHOCTU NpPHUMEHEHHUS 3KCIepUMeHTATbHbIX
MeTO/[0B IICUXOJIMHTBUCTUY€ECKOTr0 aHa/IN3a OMU-
caHbl, HanpuMep, B crtaTbsx A.[losy6a, M. UBa-
HoBa [18], E. Kabanosckoti [14], C. [Tonosa [28].

BoigaromuyMcs 0CTUKeHUEM TICUXOJIMHTBUCTOB
SIBJIIETCS TO, YTO MM YJIaJIOCh CO3/aTh HAJIeXKHYI0
3KCIIepUMEHTa/IbHYI0 6a3y MNOCpesCTBOM HC-
110JIb30BaHUS COOTBETCTBYIOIINX paboT
HeorpaMMaTHuKoOB: I'. Octroda, K. Bpyrmana [26],
I'. MMayna [27] v ap. Ecau g0 NCUXOJIMHTBUCTOB
3KCIepUMeHTaJbHO H3y4aslacb TOJIbKO ¢oHe-
THUKa (3BYKH MOTYT OBITb 3alIMCaHbI C TOMOILbIO
YCTPOKWCTB), TO INCUXOJHUHIBUCTbI 3KCIIEPUMEH-
TaJIbHO U3Y4alOT CEMaHTHUKY f3bIKa. CyTb UX 3KC-
NepMMEHTOB 3aKJ/II0YaeTCs B TOM, UTO OHU 06pa-
IIAI0TCS K Ollpe/ie/IeHHOM Macce HocuTeslel poJi-
HOTO f13bIKa, YTOObI BBISICHUTb OLEHKY ompeje-
JIEHHBIX SI3bIKOBBIX SIBJEHHUU KaXK[bIM HOCHUTe-
JieM s3blKka. [losiyyeHHble pe3ysbTaTbl 06paba-
TBIBAIOTCSI MaTeMaTU4eCKH (CTaTUCTUYECKU) U
CJIY>KaT O0O'b€KTHBHBIM MaTepHasoM JJIsl JIMHT-
BHCTHYECKHUX 0000IIEeHHUH.

B nocnegnue roabl, Kak oTmedaroT C.lIbIHK,
M. Ky3bMHHa, <MHTEpeC K IMYHOCTHOMY acleKTy
M3y4yeHUs s13blKa 3HAYHUTEJbHO BO3poc» [8, c. 7],
[16, c. 54]. BsauMoCBsI3b «JIWYHOCTb — SI3bIK M
peub» TaKXKe aKTUBHO U3y4aeTcsl B COBpeMEHHOMN
MICUXOJIMHTBUCTHKe. M3y4yaloTcsl A3bIKOBBIE CIIO-
COOHOCTU HHJAMBHU/IA, HaNpUMep, CHOCOOHOCTH
CO3/1aBaTh I3bIK, KOTOPAsi IPKO MPOSIBJISETCH Y
MHOTMX [I09TOB M NUcaTesiel (Hanpumep, [7, 8]).

BbiBO/1bl

Konnenuuu A. Maptu u K. Brosiepa crioco6¢TBo-
BaJId MOSIBJIEHUIO ICUXOJUHIBUCTUYECKUX MC-
cneoBaHUi. [lJ11 HUX XapaKTepHO NpeicTaBJie-
HME O pe4yU Kak 0 ICUXUYeCKOM IpoLecce; Ha HUX
OCHOBAHA COBpEMEHHAas MCUXOJMHIBUCTHUKA. Oc-
HOBHbIMHU TOJIOKEHUSIMU COBPEMEHHOHW ICUXO-
JINHTBUCTHUKHU fABJIIIOTCA CJIeyI0liue:

1. fI3bIK - 3TO He aGCTpaKTHAsl CUCTEMQ, a Jiesl-
TeJbHOCTb HOCUTEJIEN SI3bIKa, KOTOpasi B KOpHe
coljiaJibHa U MICUXO0JIOTMYHa.
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2. {I3bIK U3y4YaeTcs C TOYKH 3peHHUS YCJIOBUH S3bI-
KOBOTI'O OOIIEHHUS.

3. [I[pyHIMNIMANBHO pa3/IMYa0TCs JiBa Mpolecca:
TrOBOPEHUE U CJyIIaHUE (KOJ, TOBOPSILETO U KO/
C/IyLIAIOIIEro).

4. fI3pIK BbIpaxkaeT cebs B ABYX GpopMax: BHeLl-
Hel ¥ BHyTpeHHel pedu. Ciej0BaTe/IbHO, BO3HU-
KaeT UHTepec K MexaHW3MaM GOpMHUPOBAHUSA U
(YHKIMOHUPOBAHUS SI3bIKOBBIX €[JUHUII,

5. [IcMXONMHTBUCTHUKA — 3TO HAyKa, KOTOpad AB-
JIAETCA 3KCHepHMeHTaﬂbHOﬁ C TOYKH 3PpEHHUA Me-
TOAO0JIOTKMH U CCJ1IeJOBAHHAA.

6. B mocnesHue rojibl NCUXOJUHTBUCTHKA aK-
TUBHO PAaCCMaTPUBAET aKTYaJIbHYIO MPO6JIeMy —
W3y4YeHHe B3aUMOCBSI3U «IMYHOCTb — SI3bIK U
peyb».

MbI BbISSBUJIN Hay4Hbl€ NPeAINOoCbIJIKM U OCHOB-
Hbl€ TEHAEHIIMHU PA3BHUTHUA COBpEMEHHOﬁ IICHUXO-
JIMHFBUCTHUKH, €€ MeETOAbl, aKTyaJ/IbHbIE€ IIPO-
0J1eMbl U AOCTHUXKEHHUA — OIITMCaHHMe MEXaHHU3MOB

peudy, A3bIKOBOM JIMYHOCTH U T.J., IOKa3aJlu Me-
TOZ0JIOTMYECKHEe OCHOBBI U UCTOPHUYECKYIO Ipe-
€MCTBEHHOCTb yYYE€HWUH JIMHIBUCTOB, OCBETHJIH
pabotsl A. MapTy, K. brosiepa u ap. ¢ Touku 3pe-
HUSA 3HAYUMMOCTH WX B3IJIAZOB I CerofHALI-
Hero IOHUMaHMUA TeX e HayYHbIX TpobJIeM.

[IcMXOJIMHTBUCTHUKA — 3TO MEXAUCLUIIMHAPHAsA
006J1aCcTh HAYKH 0 3aKOHOMEPHOCTAX GpOpMUPOBa-
HUSA B OHTOreHe3e U (GpOpMHUpyeMBbIX Mpoleccax
pedyeBO AeATeJbHOCTH B CUCTEMe Pa3JIMYHbIX
BUJIOB 4YeJIOBe4YeCKoW JedATesbHOCTU. [lcuxo-
JIMHTBUCTHKA HW3y4yaeT CJeJylollhe acleKThl
pedu: ee MpoOLECChl, MOTUBBI PeYH, ee CYObeKT U
aZipecart, pe4eBoe HaMepeHHe, BHyTPeHHUe IIpo-
LleCcCbl peyH, KOJOBble Nepexo/bl, paclo3HaBa-
HUe peuH ciayliateseM. B Hel uccienyercsa pas-
BUTHeE peueBbIX CIOCOOHOCTEN YesioBeKa Ha Mpo-
TSKEHUU BCeW >KU3HM, OBJIaJIeHUe HepOJHbIMU
A3bIKaMH, BJIMsHUe peyu. CoBpeMeHHas HeMell-
Kas ICUXOJIMHTBHCTUKA BO MHOTOM 6a3upyeTcs
Ha I0JIOKEHUSAX, KOTOPble ObIM BbIIBUHYTHI B
30-e rogpl XX Beka A. Maptu u K. Brosiepom.
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INTRODUCTION

Abstract. Language facilitates communication and helps one to
comprehend the culture of the people who speak it. Language and
culture interactions are studied with the help of linguoculturology. As a
branch of humanitarian science, linguoculturology examines the role of
language in the formation of culture and the role of culture in the
formation of language.

At the heart of linguoculturology are concepts, the fundamental building
blocks connecting national thought with a universal conceptual system.
These concepts, reflections of the language's worldview, are
instrumental in studying people's outlook. Each country's unique ideas,
embedded in its language, offer a glimpse into its distinct cultural
characteristics. As linguistic phenomena, concepts manifest in stable
word combinations and phraseology, shaping our understanding of
language and culture.

Language units such as fixed word combinations, idioms, and proverbs
are understood based on concepts. Idioms are formed due to the
concerted activity of different tribes and generations and become an
integral part of the national culture. To understand the content of the
value concepts "good" and "bad" verbalized in idioms in English, it is
essential to study the culture of those speakers. The study of idioms
with the concepts of "good” and "bad" in English expresses the moral
values of English culture. Idioms in English confirm the national
authenticity of the mentality of the people at the linguistic level.

Keywords: language; culture; linguoculturology; concept; idioms.

165]. Every culture is national; its national char-
acter is expressed in language through a unique

Linguoculturology is one of the most developed
fields of linguistics in recent years. Born at the
intersection of linguistics and cultural studies,
linguoculturology is a field of science that studies
the expression of cultural information in linguis-
tic units. Linguoculturology analyzes the rela-
tionship between language and people, language
and culture. The study of language and culture
and their relations, as well as the study of how
and in what form culture and thought are reflect-
ed in language, are the main research objects of
linguoculturology.

The most widespread ideas about the interaction
of language and culture belong to V. Humboldt.
He emphasized that language is essential in form-
ing the people's national spirit; a society's lan-
guage is its soul, and its soul is its language [2,

Section “Languages”

worldview. Language has its internal form for
each nation and expresses its culture. The con-
nection between a person and the world around
him occurs with the help of language. While
studying the problem of the relationship be-
tween language and culture in the context of eth-
nocultural specifications, it is necessary to pro-
ceed from the analysis of the language picture of
the world expressed in fundamental concepts.

"Language does not only serve the field of cul-
ture. It is directly related to the field of produc-
tion" [3,105]. Language influences the culture of
the people who use it. Culture is created, devel-
oped, preserved, and transmitted from genera-
tion to generation through language. Languages,
like cultures, are rarely sufficient unto them-
selves. The necessities of intercourse bring the
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speakers of one language into direct or indirect
contact with those of neighbouring or culturally
dominant languages [5, 11]. As a field of science
that investigates the interaction between linguis-
tics and culture, the main research objects of lin-
guoculturalology are the language picture of the
world, cultural background, mentality, cultural
concepts, and so on. The concept is one of the
leading research objects of linguoculturology.
Emotional, expressive, and evaluative concepts
are complex concepts. For the first time in Rus-
sian linguistics, the term "concept" was coined by
S.A. Askoldov-Alekseev in 1928. He defined the
concept as an essential component of cognitive
language and noted it as a mental formation in
the thinking process [1, 156]. The concept is an
integral part of the collective consciousness, ex-
isting in verbal form in the memory of the lan-
guage speakers. A concept is a mental symbol de-
fined as a unit of knowledge.

In modern linguistics, great importance is at-
tached to the study of the essence of the concept,
and at the same time, there are different points of
view. Concepts analyzed as linguistic-cultural
phenomena, cultural concepts, and the world's
language picture are investigated using concepts.
V. Karasik, G. Slyshkin, and Y. Stepanov, who in-
vestigated the concept from the linguistic and
cultural aspects, especially emphasized the value
and image aspects of the concept from the point
of view of culture. By studying these components,
the carriers of any language culture can under-
stand the concepts existing in that language. Ac-
cording to Y.S. Stepanov, the concept is a micro-
model of ethnic culture. He notes that "culture
creates a concept, and a concept develops
through culture. The concept has a complex
structure. On the one hand, everything is at-
tributed to it - structural concepts, and on the
other hand, cultural and historical etymological
factors are attributed to it [7, 48].

The language picture of the world is reflected in
the concepts that connect national thinking with
the universal conceptual system. Concepts are
considered units that allow national mentality
and moral peculiarities to be revealed.

RESULTS AND DISCUSSIONS

Concepts in language are realized through phra-
seological units, idioms, proverbs, and paremies.
These language units play a unique role in
transmitting national and moral values from
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generation to generation. Idioms, phraseology,
and proverbs reflect the main features of con-
cepts. Idioms manifest the culture and history of
different languages. The internal form of idioms,
one of the primary units of linguistic culture, of-
ten includes national-cultural elements.

When learning any language, you must learn its
grammar and idioms. Since the words in idioms
lose meaning when translated individually, their
translation and understanding are difficult for
English as a foreign language learner. But after
learning idioms, we perfectly understand the
language's carriers and begin to express our
thoughts more fluently because idioms are stable
expressions that enrich speech and make it col-
ourful. Since idioms were created in connection
with the way of life and living, customs, and
worldview of each nation, it is possible to under-
stand the history and character of the country
more deeply by studying them. Idioms that re-
flect the specific features of the people's life and
history show their originality and national par-
ticularity. Idiomatic units preserve human socie-
ty's national-cultural heritage and give it emo-
tional value. Using those units reveals the con-
cepts' most prominent linguistic and cultural as-
pects.

The description of concepts verbalized through
idioms allows us to get more complete infor-
mation about their place in the mind of a native
speaker, and these concepts are universal. In the
linguistic landscape of the world, concepts relat-
ed to moral evaluations of a person occupy the
central place, for example, truth-lie, love-hate,
good-bad, etc. In this regard, clarifying the con-
cept of "good" in the national consciousness of
English is very important.

As a universal concept, the meaning of the con-
cept of "good" refers to a concept that expresses
morally valuable qualities. The moral evaluation
is subjective; through the subject's character,
needs, tastes, habits, ideals, stereotypes, etc,, it is
possible to determine the expression. The ques-
tion of the definition of "good", the question of
what is good, led to the emergence of problems
with the syntax and pragmatics of evaluative
words and their use in live speech. "Good" means
proper and correct for a person, environment,
and society. The linguistic unit "good" has more
than ten shades of meaning in the dictionary: 1)
very satisfactory, enjoyable, pleasant, or attrac-
tive; 2) giving pleasure and holding attention; 3)
kind and helpful; 4) healthy or well; 5) of high
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quality or level; 6) used to express praise; 7) suc-
cessful or able to do something well [4, 668].

Ideas about good are mentioned in many peo-
ple's ancient mythology and religious beliefs
worldwide. Today, "good" is a philosophically
normative evaluative category that generally
means what is correct and morally positive. Ethi-
cally, "good" is classified as one of the most es-
sential categories of ethics, which meets the con-
tent of the requirements of morality.

While studying the concept of "good," we can
learn more deeply about the inner world, charac-
ter, language consciousness features, and nation-
al culture characteristics. "Good is considered the
most basic moral value concept. The English lan-
guage culture has such signs as truth, honesty,
mercy, kindness, health, success, love, con-
science, patience, decency, and conscience.

When talking about truth, honesty in English idi-
oms such as good faith - acting honestly, with
pure motives, and without deceiving others; good
egg - a trustworthy person, required; straight
goods - the complete, unvarnished truth; deliver
the goods - do what is go through proper channels
- to follow the correct steps to get something done
[6, 136]; a good scout - an honest, reliable per-
son; be as good as one's word - to be reliable and
truthful; straight shooter - someone who speaks
truth; turn an honest penny - to earn money in
an honourable and legitimate way, typically
through one's hard work is used. It turns out that
expressions with the concept of "good" used in
the context of truth or honesty have become an
inseparable feature of English culture, meaning
the ability not to lie and always to keep one's
word.

It is sufficient in idioms where the concept of
"good" conveys the context of mercy, benevo-
lence, e.g. good Samaritan - someone who tries to
help people in trouble or need; be for a good cause
- to have a beneficial, often charitable, armour
effect; Lady Bountiful - an exceptionally wealthy
and generous woman; glass half full - character-
ized by a generally optimistic world view; 6, 138]
these idioms reflect an ideological activity that
illuminates the valuable aspects of the subject's
existence.

In English, in fine fettle - in good physical and
mental health; right as rain - feel healthy; in the
pink - in good health and spirits; right as a trivet
- in good health; such idioms emphasize the im-
portance of a person's health.
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A group of units with the concept "good" includes
idioms that express a pleasant meaning, for ex-
ample, a good Joe - a nice, friendly, and respecta-
ble male; a good looker - a particular person or
thing; a good bet - a person or thing that is cer-
tain to be good or successful; good faith - good
intentions; good word - positive or favourable
information; and good works - acts, actions, or
efforts that are charitable, generous, kind, or
philanthropic.

The concept of "bad", like its opposition "good", is
one of the universal concepts of ethno-cultural
significance. Philosophically, evil is the lack of
good, the avoidance of good. From a religious
point of view, opposing the creator of evil is a
theme related to sin. The concept of wrong is also
represented in quite a large number of English
idioms. The dictionary meaning of the concept of
wrong is given as follows: 1) unpleasant and
causing difficulties; 2) of low quality, not ac-
ceptable; 3) not successful, or not able to do
something well; 4) damaging to health; 5) evil or
morally unacceptable, and so on [4, 100].

For representatives of the English language cul-
ture, the concept of "bad" means lies, hostility,
malice, unhappiness, anger, illness, cruelty, rude-
ness, and hypocrisy. For example, bad actor - a
person that is unreliable, unruly, and prone to
troublesome or quarrelsome behaviour; bad egg -
a dishonest or ill-behaved person; bad joke - is an
event or situation that is absurd or a complete
failure (just a joke that is not funny); bad penny -
a person with no value; bad news - unpleasant in-
formation; bad hair day - a day on which every-
thing seems to go wrong, and so on [6,27]. Similar
to the concept of "good", the idea of "bad" is also
studied through language and culture. As a result
of research, the characteristics of the thinking,
cognition, ideas, moral views, and worldviews of
specific people are revealed.

One of the main features of idioms with the con-
cept of "bad" in English is that their components
have a stable grammatical form. Applying a
lingucultural interpretation can help clarify idi-
oms with this concept. Knowledge of cultural and
historical context plays an essential role in un-
derstanding idioms.

CONCLUSIONS

Thus, studying "good" and "bad" concepts, such
as value concepts, in the English language picture
allows us to obtain more complete and compre-
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hensive information about the place of these con-
cepts in the mind of a native speaker. In linguis-
tics and cultural studies, concepts are represent-
ed by idioms that express the cultural character-
istics of any nation. The analysis of the concepts
of "good" and "bad" in any society from a linguis-
tic and cultural point of view forms an idea about
the national realities of certain people and the
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INTRODUCTION

Abstract. Death is a natural event that can have negative consequences for
humans, psychological in nature, as well as environmental health. Efficient
land use management is critical for preparing for the dead in metropolitan
settings, particularly in Nigerian cities. The accessibility, sufficiency and
efficacy of management solutions for the deceased are crucial, particularly
in Nigerian cities with various populations and land uses. This research
focused on the long-term viability of urban management systems for the
deceased and the facilities and services provided by cemeteries. The
scarcity of amenities and services in cemeteries causes problems for urban
management systems, such as adequate burying space, upkeep and
surveillance. Inefficient methods of handling the demands of city dwellers
near cemeteries in city planning should be handled to enhance citizens'
quality of life and protect and enhance the urban area. Scientific research
papers, journals, conference proceedings and theses were used to review
the literature on urban management for the deceased. Critical concerns
discussed include managing cities for the dead, rising demand for burying
space, ecological methods and balancing the needs of the living with the
dead. These strategies include reusing places, promoting cremation,
creating green burial grounds, and developing inclusive ecosystems. It is
self-evident that as cities grow, so will demand for burial space, prompting
a move toward more sustainable and environmentally friendly techniques.
Providing services and facilities for mourners can help ease their grieving
and foster a sense of solidarity to balance the needs of the living and the
dead. Cemeteries must be appropriately incorporated into the city's fabric.

Keywords: Cemetery Management; Effectiveness; Nigeria.

Furthermore, it is critical to meet the needs of

Death is constant, and when appropriate land use
management occurs, the dead and living can be
managed within metropolitan environments.
This is because death as a regular occurrence can
jeopardise human health, psychological well-
being and environmental well-being if not well
and properly managed [1]. According to [2], the
majority of fatalities in urban areas are caused by
natural factors such as ageing, natural and artifi-
cial disasters and dangers, which include diseas-
es, accidents, Kkillings, armed assaults, etc. The
accessibility, sufficiency and effectiveness of ur-
ban planning solutions for the deceased are criti-
cal, particularly in Nigerian urban areas, because
diverse populations and land dominate metro-
politan areas [3].

Section “Economics”

potential visitors by providing facilities for griev-
ing and remembering, as well as information
about the dead and the burial place. Rapidly de-
veloping cities have severe environmental issues
regarding urban management for the deceased
[4]. Authors [5] demonstrated how weak urban
governance allows people to bury the dead
wherever they are on their property or in the
neighbourhood. Cemeteries, whether inside or
outside the home, can have an effect on the envi-
ronment in the following ways: contamination of
the soil, environmental deterioration, property
value reduction, household accidents and water-
borne diseases. As a result, infrastructure such as
prayer rooms and purification stations should be
accessible in public funerals to assist individuals
in performing burial-related rituals [6]. Accord-
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ing to [6], contemporary graveyards provide sig-
nificantly better burial amenities than older cem-
eteries.

Cemeteries are usually constructed with exten-
sive infrastructure, including compartments for
washing and preparation before burial. Though
most Nigerians prefer to prepare their dead at
home, these facilities would allow funeral rites to
be held in the cemetery. This would help the de-
ceased, especially if no surviving relatives were
left behind [7]. The author [7] demonstrates that
graves are more than just a last burial site for the
dead; they also serve as natural preserves, tran-
quil gardens and parks, and places of preserva-
tion for a wealth of archaeological, past and ar-
chitectural artefacts. For each cemetery, a com-
prehensive management strategy should be de-
veloped, considering strategic factors such as
choice, cost, countryside, biodiversity preserva-
tion, and capability maximisation [8].

Furthermore, it should be meticulously planned,
consider evolving funeral habits, and accommo-
date varied cultural expectations. Cemeteries
should be built with imagination, warmth, and
sensitivity. Cemeteries may be utilised to store
cultural artefacts, protect biodiversity, and en-
courage urban greening, which could lead to us-
ing headstones as landmarks. As a result, graves
should be surrounded by classic fences and forti-
fications [9]. Urban management strategies for
those who passed away may be perpetuated due
to these imaginative concepts and features.

According to [9], choosing growth and shift pat-
terns that are better to other plans in terms of
society, the economy, and the environment is the
goal of managing urban policies for deceased
people for environmental sustainability. The au-
thor [10] highlighted that comprehending re-
gional traditions and honouring and promoting
indigenous cultural norms are required to ensure
environmentally deceased management of cities.
The author [11] maintained that the primary
purpose of urban management is to promote a
city's productivity, fairness and long-term viabil-
ity by working with both private and public sec-
tors to address the most critical concerns that
urban citizens face. As a result, when developing
sustainable and rewarding urban settings, we
must address the requirements of the deceased
[12]. Sustained urban management strategies for
the cemetery are required to build successful
municipal management strategies for the depart-
ed in Abuja, Nigeria.

Section “Economics”

Concept of Urban Management Strategies. Ac-
cording to [12], management entails organising,
overseeing, encouraging, and organising, which
are all part of the job. Urban management is a
system that must be employed at the city's top
for it to be recognised as an organisation and
manage its business. Urban management should
plan for the town, organise urban activities, over-
see them, and inspire employees to do their best
work. The urban management structure will
compound the existing problems in the city, and
there is even the possibility of impending doom if
it does not provide strategies and answers tai-
lored to the specific demands of the cities. Not-
withstanding the reality that death has been un-
avoidable and will continue to be, preparation for
the dead is seldom included in thorough plans
[13]. According to [12], the feeling of duty in an-
swering society's demands now and in the future
is at the heart of urban management.

It is critical to ensure that urban planning meth-
ods for those who passed away are placed in the
city to render it a more attractive and lively area
since cities constantly strive to build and incor-
porate plans for living, working, making invest-
ments, and enjoying to attract residents and as-
sets. For lifeless management practices to be ef-
fective, the goals and outputs of operations must
be intimately tied to the city's long-term objec-
tives [14]. Authors [14] submitted that it had
been established that a lack of services and
amenities in cemeteries is an obstacle to urban
management systems for those who have passed
away. This challenge has several components,
including the need for adequate burial space, the
maintenance of cemeteries, and assuring their
safety and security. Furthermore, future visitors'
requirements must be met by providing ameni-
ties for grieving, remembrance, and details about
the deceased and burial site [15].

Plans should be developed with two purposes in
mind: improving the quality of life for city people
near cemeteries and conserving or improving the
living standards of the urban environment. En-
hancing access to essential utilities such as water
and sanitation and improving transportation are
two options for enhancing individuals' living
conditions. Creating green infrastructure, in-
creasing pedestrianism and public transit use,
enforcing zoning limitations that favour mixed-
use development, and improving public safety
are just a few techniques employed to protect or
enhance livability [16].
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Figure 1 - Conceptual framework

According to the conceptual structure in Figure,
obstacles regarding urban management ap-
proaches for the deceased based on facility pro-
vision within burial grounds, the delivery of ser-
vices within cemeteries, and the sustainability of
urban management strategies for the dead have a
direct impact on the successful implementation
of urban administration strategies for the dead in
the research area.

Perspective on Funeral Planning. Regardless of
religious or philosophical views, numerous cul-
tures see burial as an extraordinarily polite and
appropriate method to send the deceased and
provide the family with a particular gravesite to
visit [16]. The most significant issue with the
standard funeral method is that it requires a lot
of area, which is useless after it is utilised. Since
burial grounds are distinct from other land uses
by their respective positions, it is essential to un-
derstand this while preparing for the dead. Con-
sequently, many assert that several laws regulat-
ing the planning and designing of their dead
should be developed [17].

The author [18] identified five features or aspects
of cemetery systems where fairness theory
proves incredibly productive and illuminating.
These are, in brief, management, ownership and
administration, funding, social infrastructures,
and environmental impact. Cemetery systems
that are undermined by underdevelopment, cor-
ruption, and criminal conduct, where there is no
clear accountability for the provision, consider-
ate care is not guaranteed, and corpses are in-
stantly damaged, are signs of a crumbling nation-

Section “Economics”

state. Article 25 of the Universal Declaration of
Human Rights states that everybody has a right
to "a standard of life sufficient for himself and his
family's happiness, including nourishment, cloth-
ing, housing, healthcare, and other required so-
cial services." In this light, proper waste disposal
is a required social function.

According to [19], the administration and plan-
ning of the deceased ought to be directed by out-
lined cultural, religious, humanitarian, social,
economic, and environmental standards. These
important considerations include the selection of
interment sites, the expense of disposal of the
deceased, their closeness to commemoration
sites, the abundance of free space for natural
green areas and habitats, historical aspects, and
diversity. Authors [20] also emphasised the im-
portance of organising and handling arrange-
ments for the departed to address longevity by
ensuring that cemeteries are viable in every as-
pect of well-being. As a result, the following con-
cepts were listed: Social refers to a social sys-
tem's ability to function with a high degree of
equilibrium and happiness; societal, which
demonstrates social justice and safeguarding
traditional beliefs; external factors which provide
vast expanses of green the atmosphere; and eco-
nomic, which includes improving the local econ-
omy and reaffirming the local skill base.

Because of land use and zoning regulations, gov-
ernment officials have much say over where new
cemeteries should be built and how existing
cemeteries can be enlarged. Nevertheless, the
elements influencing the design and manage-
ment of the dead are complex. Because cemeter-
ies are artistic environments, they tremendously
impact deeply held values and feelings. Most
cemeteries in the United States are owned and
operated by private companies. As organisations
with a distinctly public function, cemeteries in-
teract with various interest groups, including
management, owners, undertakers, pastoral
groups, urban planners, political leaders, owners,
and the general public. Everybody is concerned
about the location of new burial grounds, their
design, and how extensions will be handled, mak-
ing it tough for planners to tackle burial-related
challenges [7].

Death can be described in a variety of African
words. Some people view death as being beck-
oned or returning home, ceasing to breathe, bid-
ding farewell, joining their dads, resting or sleep-
ing, etc. According to [21], death, in addition to
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reversing living men's links with other people in
society, initiates a vicious assault on them. Plan-
ning for those who have passed away needs to be
prioritised in Nigeria. The author [22] echoed
this view when he stated that urban planners
have forgotten about it, notably in most African
countries.

According to [23], local governments in Nigeria
are mandated by the 1999 constitution to pro-
vide public cemeteries. Authors [24] believe in-
dividuals should be able to choose between buri-
al and cremation when dealing with the de-
ceased. High funeral expenditures should not be
used to punish the grieving. An inexpensive cem-
etery system is based on taxation and subsidy
policies [18].

The allocation of place for burial is a service that
requires precise calibrating to reach a cost-
neutral arrangement, especially when a signifi-
cant population needs to be served. Land close to
urban centres and appropriate for burial tends to
be costly; fragile decisions need to be made re-
garding the rate of grave reuse; and cemetery
upkeep expenditures will grow as the ground is
utilised since the scenery grows into an increas-
ingly convoluted amalgam. Therefore, cemetery
administrations frequently receive direct funding
from state governments or municipal taxation.
The ratio of public and private sector involve-
ment strongly affects the subsidy amount. Man-
agement of cemeteries should keep and improve
historic features while considering the surround-
ing environment's visible historical monuments
and artefacts. For ease of access, burial facilities
should be placed close to the population that
needs them. The creation and usage of cemeter-
ies should protect archaeological remains and
come after their inquiry. Management of ceme-
teries should also preserve and enhance natural
resources.

METHODOLOGY

This research was carried out with particular
emphasis on existing and current conceptual and
theoretical body of knowledge and published in
addition to unpublished previous studies on ur-
ban management for the deceased. The study re-
viewed and analysed the literature on sustaina-
bility and cemetery management, with the sole
purpose of ensuring environmentally conscious
and environmentally friendly methods of dispos-
ing of the dead, which will, in turn, make the
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grieving process easier and promote a sense of
solidarity. Strike a balance between the needs of
the surviving and the deceased, which has thus
attracted much attention in recent years to re-
searchers and research bodies, including corpo-
rate or government.

RESULTS AND DISCUSSION

Issues and Realities of Cemeteries in Nigeria.
In earlier times, the custom of physically burying
those who passed away among the living, either
closest to or within their houses, was common
among the approximately 450 ethnic groups
which make up the present-day Nigerian popula-
tion [25]. This act had overtones that were spir-
itual, devotional, and cultural. The belief was that
even after they had physically died away, the de-
parted were still assumed to be alive and ready
to be associated with by their family members.
The rite of home burial is predicated on these
concepts. However, as a result of Western influ-
ence, the practice of burying the dead on the fam-
ily property gave place to the public graveyards.

Authors [26] noted that the deceased's final
resting place is not typically recognised as an
essential issue in urban or landscape planning;
how we handle the dead touches on various
societal concerns that planners and managers
frequently deal with. Many contemporary
concerns and difficulties in managing graves
have arisen due to the increased human
population and advancements. The primary
concerns confronting the Gwange cemetery in
Maiduguri, Nigeria, are unrest and a lack of
enough land [26]. Another major issue for the
sector is the need for more land for the use of
cemeteries. Cemeteries were constructed on
unsuitable terrain, adding to a lack of space and
increased need for underground burials. This is
owing to ineffective or absent environmental
laws governing the soil's suitability and the
terrain's slope. The problems are aggravated by
failure to comply with burial rules for grave
depth in several city cemeteries, which are
located near water fountains. The burial facilities
sector operates on limited funds. The situation
has deteriorated in most Nigerian towns due to
the government's budget or commitment to the
cemetery business, with cemeteries needing
more critical facilities such as workplaces, water,
fumigation equipment, houses of worship or
meditation, gardening tools, and so on. According
to [27], some graves are so situated near
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residential areas that the potential for subsurface
water contamination is highly significant.

Religious belief and spatial planning. Conflicts
over mortality space, such as the place of a burial
ceremony, burial ground, memorial, and any ge-
ographical activities associated with death, may
occur between the sacred and the secular or var-
ious religions. Nigerian cemeteries are divided
into three types: public (government-owned),
privatised (religious and secular) and institution-
based [28]. Authors [29] noted that confronta-
tion between the spiritual and secular includes
ethnicity, socioeconomic status, and gender.
Nevertheless, we may also see it from the state's
regulation of religious expression. When the re-
quirement for a spiritual group for a burial
ground is contrary to the spatial control estab-
lished by the secular state, conflict may arise.

Additionally, dispute or contestation of a ceme-
tery combining two distinct religions happens
due to divergent comprehensions of what is sa-
cred and profane or the prevailing religion's
domination over an area. Various organisations
own and manage cemeteries [19]. Mixed eco-
nomics exists in nearly every nation, and the mix
can be highly unique. For instance, the cemetery
is still under the control of the state.

CONCLUSIONS

The research makes an essential contribution to
the topic of urban management. It presents a
comprehensive analysis of the key concerns
associated with urban management for the dead
and some ideas for addressing these problems. In
Nigeria, planning for the deceased has received
insufficient attention. The author's [30] research
supports that this is particularly prevalent in
most developing countries. While creating
reliable and fulfilling metropolitan places, urban
planners must address the aspirations of the
bereaved. For the sake of potential visitors, our
cemeteries must provide essential services and
conveniences such as collections, landscaping,
and utilities. Sustainable urban management
methods for graves are required to build
effective urban management plans for the
departed. The majority of scholarship on how the
dead get disposed of has focused on two different
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viewpoints: cultural and environmental. Even
with the difficulty of sustainable urban
management plans for the dead, the approach for
controlling cemeteries must be adjusted to each
city or town's demands. This nation's population
has increased from 70 million in 1973 to nearly
200 million in recent years, living in various
sectors involving dead planning policies.
Government officials are typically mainly
concerned with residential, industrial,
commercial, and institutional land uses such as
stadiums, schools and hospitals when allocating
state land directly or through state agencies.
Authors [15] noted that eath and burial issues
can be handled from a general and an urban
management standpoint. In general, when
someone dies, their family owes them some
responsibilities.

As urban areas become increasingly complicated,
developing strategies that address the many lay-
ers of a city, from the street level to higher levels
where policies are formulated, will be critical.
Procedures should also address the many stake-
holder groups, such as residents of metropolitan
areas near cemetery grounds, organisations and
businesses that conduct business in such regions,
and government authorities.

As cities keep on expanding, so does the need for
burial space. This is a challenge that urban plan-
ners and governments must confront. There is a
rising trend toward environmentally conscious
and environmentally friendly burial methods. It
is critical to provide amenities and facilities for
mourning. This can make the grieving process
more accessible and can also foster a sense of
camaraderie. It is essential to strike an equilibri-
um between the needs of the surviving and the
deceased. This involves figuring out how to in-
clude a cemetery into the framework of the city
while remaining courteous of both the living and
the dead. Providing an inviting setting for the de-
ceased's ultimate resting place, correctly burying
the deceased's corpse, and ensuring that the final
administration and maintenance of the prepared
place of rest is reputable and sanitary are all
ways to accomplish a sustainable design for the
dead. The disposal of the dead is regarded as a
critical and mandatory public good by municipal-
ities.
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INTRODUCTION

Abstract. This research aims to determine the level of knowledge of
Physical Education teachers regarding ICT-based learning media. This type
of research is descriptive research with a quantitative approach. The
subjects of this research were 56 elementary school physical education
teachers in Pidie Jaya Regency. The instrument used in this research is a
knowledge test instrument, which contains multiple-choice test questions.
Data analysis uses completeness level and percentage formulas. Based on
the results of data analysis, it can be concluded that 1) The level of
knowledge of Physical Education teachers regarding ICT-based learning
media in elementary schools as a whole with an average of 72.54% is in the
medium category; 2) The level of mastery of indicator 1 in designing
learning media in the form of images with an average of 81.91% is in the
excellent category; 3) Level of mastery of indicator two regarding making
learning media in audio form with an average of 74.01% in the sufficient
category; 4) Level of mastery of indicator three regarding making learning
media in audiovisual form with an average of 65.17% in the medium
category; 5) Level of mastery of indicator four regarding projecting learning
media in visual form with an average of 67.09% in the poor category; 6)
Level of mastery of indicators 5 in internet browsing-based learning media
with an average of 73.66% in the medium category.

Keywords: ICT; Physical Education; Primary School.

Successful integration of ICT into the teaching

The challenges of a teacher in the Industrial Rev-
olution 4.0 era are getting bigger; education in
the 4.0 era must be oriented towards using digi-
tal technology in learning. Every teacher is re-
quired to have competencies related to the use of
technology. UNESCO's Information and Commu-
nication Technology (ICT) competency frame-
work for teachers (ICT-CFT) seeks to help coun-
tries develop comprehensive national teacher
ICT competency policies and standards and inte-
grate ICT holistically in education plans [1].
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and learning process requires rethinking the role
of teachers in planning and implementing ICT to
improve and transform learning [2]. Further-
more, integrating ICT into education can make it
easier for teachers to carry out their duties and
functions and for students to achieve the ex-
pected competencies [3]. The national education
system must ensure that all teachers can utilize
technology.

The digital era is a fusion of the Industrial Revo-
lution 4.0 era, where there are rapid changes in
society regarding accessing information, politics,
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business economics and even the world of educa-
tion [4]. The digital era must not be resisted or
avoided but must be balanced and accepted by
society, including teaching staff in the teaching
and learning process. Many changes have oc-
curred in people's lives due to the development
of technology in this digital era, from the eco-
nomic, social, and business world to educa-
tion [5]. Technological advances in education
support educators in creating, adapting, utilizing
and sharing online learning media content in
planning and implementing learning.

The concept of "freedom of learning" continues
to be intensified by the Ministry of Education to
prepare a reliable generation for the future. One
of the programs being intensified by the Ministry
of Education is about independent learning,
which provides freedom for educators and stu-
dents to innovate and be creative through the
PembaTIK (Information and Communication
Technology-Based Learning) program from the
Ministry of Education. According to [6], imple-
menting the 21st-century curriculum must com-
bine knowledge, thinking, innovation skills, me-
dia and Information and Communication Tech-
nology (ICT) literacy. Teachers must be motivat-
ed to know and understand the importance of
using ICT-based learning media.

Using learning media will make the learning pro-
cess more effective [7]. ICT can make teachers
more innovative and creative in packaging learn-
ing so that students absorb every material pre-
sented. ICT can convey information or messages
to students while transferring knowledge to
them. With good use of ICT, students and educa-
tors will benefit from the technology [8].

The Learning Implementation Plan must include
ICT in the form of learning media. Every learning
process must start with planning and following
the goals to be achieved. Physical Education,
Sports, and Health are among the most essential
school subjects. It is even one of the subjects in
Law No 3 of 2005 concerning the national sports
system.

Sports education is physical education, and
sports are part of a regular and sustainable edu-
cational process to acquire knowledge, personali-
ty, skills, health, and physical fitness [9].

In general, physical education lessons at school
aim to improve students' physical fitness through
cognitive and affective psychomotor activities.
Physical Education teachers must be creative and
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innovative in teaching and learning, including
creating learning media so students can easily
understand them. For students still studying in
elementary school, it is easier to understand
learning if it is taught using media that is more
interesting and follows reality, such as displaying
audiovisual press [10].

In the technological era, teachers must use ICT in
the learning process. From the observations, re-
searchers found that there are still Physical Edu-
cation teachers who do not understand the use of
ICT and are not yet able to create emails and op-
erate computers [11]. Data that researchers
found from the education office from 2018 to
2022 showed that only one physical education
teacher passed the teacher competency exam to
take part in the professional teacher education
program.

From the description above, the author wants to
know the extent of elementary school physical
education teachers' understanding of the use of
ICT-based learning media through research enti-
tled "Primary school Physical Education Teach-
ers' Knowledge of ICT-Based Learning Media.

METHOD

This research uses a quantitative approach with
a descriptive type. This research was conducted
with a sample size determined based on the ex-
isting population.

This study's population was 73 elementary
school physical education teachers in Pidie Jaya
Regency, Aceh Province, Indonesia. Because the
population is less than 100 people, this research
does not use a research sample; the entire popu-
lation will be studied (total sampling).

The general steps for compiling/developing tests
are as follows [12].

1. Determining the test objectives. The first step
in developing a test instrument is to determine
its objectives. The test objectives must be formu-
lated clearly to provide direction and scope for
further test development.

2. Preparation of the test grid. The purpose of
preparing the grid is to determine the scope and
as a guide in writing questions. Grids can be ei-
ther format or matrix. The test grid describes the
scope and content of what will be tested and
provides details about the questions required by
the test. The grid generally contains 1) details of
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the learning material/aspect to be evaluated, 2)
the behaviour to be measured along with a de-
scription of the indicators, 3) the proportion and
number of questions, and 4) the form of the ques-
tions.

3. Writing questions. When writing questions, the
writer must pay attention to the rules for writing
questions. Writing questions translate compe-
tency indicators to be measured into questions
whose characteristics correspond to the grid.

4. Study the questions. Question review is re-
viewing the test questions that have been pre-
pared. This study was carried out by examining
three aspects: material, construction, and lan-
guage. Usually, when reviewing questions, other
people check and revise them.

5. Test questions, including analysis. The ques-
tions that have been created and have been re-
produced or increased are tested on a predeter-
mined number of samples. The test sample must
have characteristics that are more or less the
same as the characteristics of the actual test par-
ticipants. Based on the data from the test results,
analysis was carried out, especially analysis of
the items, which included the difficulty level, item
validity, and distractor function.

6. Assembling the questions into a test set. When
assembling tests, it is necessary to group the
items according to their form rather than accord-
ing to the type of material or according to the
level of knowledge to be measured.

7. Test presentation. After obtaining the stand-
ardized test, the test script is ready to be given or
presented to the test taker. Things that need to
be considered when giving a test are the time of
presentation, clear instructions on how to an-
swer or take the test, and the room and seat of
the test taker.

8. Scoring. Scoring is done according to the form
of the test or questions.

9. Reporting test results. After carrying out the
test and scoring, the test results need to be re-
ported, for example, to the student concerned, to
the student's parents/guardians, to the principal,
and so on.

10. Utilization of test results. Test results, which
are only measurement results, can be used to
improve systems, methods, or teaching and
learning strategies and to determine policy.

Section “Sports”

The grid of the elementary physical education
teacher knowledge test regarding ICT-based
learning media is as follows:

Table 1 - Research Instrument Grid

Variable Indicator
Physical Designing learning media in
Education the form of images
Teacher's Creating learning media in
Knowledge Of | audio form
ICT-Based Create learning media in
Learning audiovisual form.

Media At Projecting learning media in
Primary School | visual form
Exploring Internet-based
learning media

Before this test instrument is used, it is first test-
ed in two stages: validity and reliability. Re-
searchers carried out these two stages using a
trial sample of 17 people who were not included
in the research sample. The knowledge test in-
strument used during the trial consisted of 50
questions. The trial results found that 40 ques-
tions were declared valid, and 10 were declared
invalid/invalid.

Based on the data collection results in Table 4.1,
which were carried out using a knowledge test
instrument of 40 questions regarding the
knowledge of Physical Education teachers, re-
sults were obtained using the following (1).

Y correct answer

Knowledge level = 100 (1)

Y to Questions

After the data is collected, the data is interpreted
using the percentage assessment norms in Ta-
ble 2.

Table 2 - Knowledge Level Norms

No | Knowledge level, % | Predicate of Success
1 |90-100 Very Good

2 | 80-89 Good

3 70-79 Medium

4 <70 Poor

Using the following formula, calculate the per-
centage classification of Physical Education
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teachers' knowledge of ICT-based media at the
elementary school level.

F
P= NXlOO%

where P - Percentage; F - Frequency; N - Sam-
ple; 100% - Fixed number.

18
Very Good P=—x100% = 32,14%

56
15

Good P = e x100% = 26,78%
7

Medium P = 13 x100% = 12,51%
16

Poor P=— x100% = 28,57%

56

Table 2 - Recapitulation of Overall Knowledge
Percentage Calculation Results

Category Frequency %
Very Good 18 32,14
Good 15 26,78
Medium 7 12,51
Poor 16 28,57
Total 56 100
RESULTS AND DISCUSSION

From the results of the calculations above, it can
be stated that the percentage of knowledge of
Physical Education teachers regarding ICT-based
media in Pidie Jaya district elementary schools,
with an average of 72.54%, is in the sufficient
category, with the following details: 1) excellent
category, as many as 18 people (32.14%),
2) good category as many as 15 people (26.78%),
3) medium category, as many as seven people
(12.51%), 4) category poor, as many as 16 peo-
ple (28.57%).

Next, analyze the data on the level of mastery and
knowledge of Physical Education teachers based
on the indicators that have been prepared, which
consist of 5 indicators, namely

1) Designing learning media in the form of imag-
es,

2) Creating learning media in the form of audio,

3) Creating learning media in the form of audio-
visual,

Section “Sports”

4) Projecting learning media in visual form,

5) Exploring internet-based learning media.

The data analysis of the level of mastery and
knowledge of Physical Education teachers is
based on indicators that have been prepared,
which consist of 5 indicators, namely

1) Designing learning media in the form of imag-
es,

2) Creating learning media in the form of audio,

3) Creating learning media in the form of audio-
visual,

4) Projecting learning media in visual form,
5) Exploring internet-based learning media.

Furthermore, the results of research and data
analysis of Physical Education teachers'
knowledge about ICT-based media in elementary
schools using a percentage formula based on cat-
egories, namely excellent, good, medium, and
poor with a range of values:

1) the level of knowledge in the excellent catego-
ry is at 90-100%,

2) the level of knowledge in the excellent catego-
ry is 80-89%,

3) the level of knowledge in the medium category
is 70-79%,

4) the poor category's knowledge level is <70%.

The results of data analysis calculations on Phys-
ical Education teachers' knowledge about ICT-
based media in Pidie Jaya Regency Elementary
Schools can be grouped based on the following
indicators:

a) the level of mastery and knowledge of Physical
Education teachers in indicator one regarding
designing learning media in the form of images is
in the excellent category,

b) Physical Education teachers' mastery level and
knowledge in indicator two regarding creating
learning media in audio form is in the medium
category.

c) the level of mastery and knowledge of Physical
Education teachers in indicator three regarding
creating learning media in audiovisual form is in
the medium category,

d) the level of mastery and knowledge of Physical
Education teachers in indicator four regarding
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projecting learning media in visual form is in the
poor category,

e) Physical Education teachers' mastery level and
knowledge in indicator five regarding exploring
internet-based learning media is in the medium
category.

Furthermore, the results of data analysis calcula-
tions on the level of knowledge of Physical Edu-
cation teachers regarding ICT-based media in el-
ementary schools show that the average is
72.54% in the medium category. This means that
it can be concluded that Physical Education
teachers' knowledge about ICT-based learning
media is still in the medium category; they still
need support from stakeholders from the gov-
ernment to increase Physical Education teachers'
knowledge about ICT-based learning media so
that they can reach a percentage level above
95%, to support educational progress.

Industrial Revolution 4.0 is a change in society
regarding accessing information, politics, busi-
ness economics, and even the world of education.
Technological advances in education support ed-
ucators in creating, adapting, utilizing, and shar-
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Abstract. In this study, the optimisation of bitumen collected from Agbabu
Ondo State, Nigeria, was upgraded in the presence of rice husks in a
nitrogen environment using a 100 ml autoclave batch reactor with the aid of
the design expert software. Response surface methodology (RSM) was
used to determine the optimum conditions for the bitumen upgrading in the
presence of rice husks using the Box-Behnken Designed Experiment (BBD).
Three mesoporous aluminosilicate catalysts (NiMo/ZSM-5, CoMo/HZSM-5
and Mo/HZSM-5) were used to upgrade the bitumen at the obtained
optimised point. The bitumen sample was characterised by saturates
(53.48 wt.%), aromatics (12.84 wt.%), resins (15.37 wt.%), asphaltenes
(8.86 wt.%) and an initial viscosity of 86.78 Pa.s, API gravity of 7.87 ° and
density of 1.0153 kg/l. The GC-MS result revealed that there were 42
chemical compounds present in the raw bitumen. The XRF result for the
rice husks revealed that the silica to Alumina (Si02/Al,05) ratio was 11.89:1.
RSM optimisation of the experimental runs with the autoclave reactor gave
an optimum condition (Temperature of 345.716 °C, Reaction time of 30 min,
and Rice husks of 1.0 wt%) without employing any of the three
mesoporous aluminosilicate catalysts. The responses obtained for the
upgraded oil were viscosity 8.34 Pa.s, API gravity 24.520 °, residue yield
22.39 w/w% and light oil yield 50.064 w/w%. The experimental run with
NiMo/ZSM-5 catalyst at the optimum conditions was observed to be more
effective in the catalytic thermal cracking of the bitumen upgrading
process, as the light oil yield was 70.42 w/w%, viscosity of 2.060 Pa.s, API
gravity of 29.826° and residue yield of 10.66 w/w% compared to what was
obtained from CoMo/HZSM-5 and Mo/HZSM-5 mesoporous
aluminosilicate catalysts. The FT-IR and GC-MS of the upgraded Agbabu
bitumen testified that the level of upgrade of the bituminous oil was
satisfactory as the raw Agbabu bitumen had an initial viscosity of
86.780 Pa.s, API gravity of 7.87 ° and density of 1.0153 kg/I in which all the
initial core properties of the bitumen have shifted satisfactorily after the
bitumen upgrade to produce light oil that fell within the acceptable range of
refinery feedstock specifications for refining processes in the vacuum
distillation unit (VDU).

Keywords: Heavy Oil; Bitumen; Bitumen Upgrading; Rice Husks;
Mesoporous Aluminosilicate Catalysts
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INTRODUCTION

The growing global demands for fossil fuels due
to the worldwide increase in human population
and technological advancement has led to the
fast depletion of conventional crude oil and thus
the need to seek and adopt a viable means to
which the provision for the fossil fuels demands
could be sustained, gave rise to the keen interest
by researchers and oil industry based research-
ers to look onto unconventional oils - mainly
heavy oils, extra-heavy oils and bitumen as an
alternative source for the fossil fuels provision.
Over half of the world's oil reserves are recover-
able oils such as heavy oil, extra heavy oil, bitu-
men, etc. However, there are many challenges
governing the recovery and using these oil
sources in regular refinery routes to process
them into valuable fuels. Figure 1 shows the
world oil reserves [1].
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Figure 1 —Total World Qil Reserve

Bitumen constitutes mainly hydrocarbons pos-
sessing low hydrogen-to-carbon ratio (H/C) with
high molecular weights that result in high boiling
points, and most bitumen have a typical carbon
atom greater than 15 in their molecular struc-
tures. Their components can be classified as sat-
urates, aromatics, resins, and asphaltenes
(SARA), concerning their polarizability and po-
larity [2]. The bitumen is characterised and de-
termined mainly by the amount of asphaltenes
followed by resins present in the bitumen. Thus,
the viscosity of the bitumen is a function of as-
phaltenes content in the bitumen such that the
greater the volume percentage of the asphal-
tenes, the greater the viscosity of the bitumen.
The bitumen has an average range of values for
H/C (1.0-1.2), density (1.1-1.20 Kg/1), and at an
ambient condition of solubility (19-24 Mpa).
Natural bitumen has API gravity in the range of
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7-14°, high viscosity in the range of 5-100 Pa.s,
and high content of sulphur, oxygen, nitrogen,
and heavy metals such as nickel and vanadium.
The structure of bitumen is condensed polynu-
clear aromatic rings containing branched chains
of the alkyl group. The number of these polynu-
clear atomic rings may be present in the propor-
tion ranging from 6-15 in the case of asphal-
tenes [2, 3].

The combination of bitumen with other re-
sources, such as catalysts and biomass after bi-
tumen production, has been growing in interest
by researchers and oil industry-based research-
ers globally for upgrading the bitumen to light oil.
Biomass is a renewable, carbon iv oxide (CO2)
free energy source with low sulphur content. It
can be mixed with bitumen over a mesoporous
aluminosilicate catalyst for chemical modifica-
tion to produce light oil [4]. Rice husks are bio-
mass with low density and less commercial in-
terest by the public, so their handling and trans-
portation become problematic, creating disposal
and serious environmental problems. Thus, the
need to properly dispose of rice husks in waste
utilisation gave rise to its usage in bitumen up-
grading for fossil fuel supply and sustainabil-

ity [5].

Lots of heavy oil/bitumen upgrading methods
used were observed as remarked that the viscos-
ity of the upgraded heavy oils or bitumens seems
to backslide as time goes by, resulting in greater
viscosities as there is the presence of heteroa-
toms such as oxygen, nitrogen and sulphur and
regeneration of free radicals. Thermal upgrading
of heavy oil/bitumen in the presence of a catalyst
and biomass is believed to show a notable prom-
ise in heavy oil/bitumen upgrading if exploited
as with the noteworthy accomplishment ob-
tained from thermal upgrading with catalyst
alone [5]. In this context, catalytic thermal crack-
ing of natural bitumen with rice husks to produce
a stabilised light oil using a mesoporous alumi-
nosilicate catalyst at optimum conditions will be
investigated, hence this study. In this light, this
research work aims to upgrade the natural bitu-
men collected from the Agbabu Ondo State of Ni-
geria at optimum conditions (optimum condi-
tions obtained first from upgrading the Agbabu
bitumen using rice husks only without employing
any nano-catalysts at the initial stage of the bi-
tumen upgrade to find the optimum conditions
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for upgrade)! over three separate mesoporous
aluminosilicate catalysts (NiMo/ZSM-5, Co-
Mo/HZSM-5, and Mo/HZSM-5) to see the effects
of the upgrade by a combination of rice husks
and catalysts at different experimental runs with
the ambition to find a mean to ensure a constant
future fuel supply and away of proper dispos-
al/utilisation of rice husks waste.

METHOD

Materials/Chemicals. Bitumen was collected
from Agbabu bituminous field, Ondo State, Nige-
ria. Table 1 lists the properties of the bitumen -
different laboratories have conducted and collat-
ed analyses of the bituminous oil.

Table 1 - Agbabu, Ondo State Bitumen

Parameter Value
Viscosity @ 70 °C (Pa.s) 86.780
Density @ 60 °C (Kg/1) 1.0153
API gravity (°) 7.870
Sulfur (wt.%) 6.33
Hydrogen to Carbon (H/C) ratio 1.19
Water in Crude (Karl Fisher ASTM D4928);
Initial Crude 23.94
Dehydrated Crude 3.26
Micro-Elemental Composition (%);
Carbon (C) 76.64
Hydrogen (H) 7.67
Nitrogen (N) 0.25
Sulfur (S) 4.51
Oxygen (0) 37.1
Metal Composition (ppm)
Nickel (Ni) 800
Vanadium (V) 2000
SARA Composition (wt.%);
Saturates 53.48
Aromatics 12.84
Resins 15.37
Asphaltenes 8.86

Notes: Analyses conducted at different laboratories
and collated

The rice husks were collected from a local rice
mill in Kano State, Nigeria. They were dried in
an oven to ensure minimal moisture content,
and their physicochemical properties were
characterised.

The following chemicals were used: Toluene
(Sigma-Aldrich), n-Hexane (Fisher Scientific),

1 The optimisation of Agbabu bitumen in the Presence of
Rice Husks was performed to obtain the optimum condition
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Nitrogen (99.82%), Silica gel, and Attapulgus
clay were obtained from a local supplier.

The three catalysts employed were mesopo-
rous aluminosilicate catalysts: NiMo/ZSM-5,
CoMo/HZSM-5, and Mo/HZSM-5. Each catalyst
was characterised.

Characterisation of Raw Bitumen, Rice Husks
and Mesoporous Aluminosilicate Catalysts. The
raw bitumen (Agbabu bitumen), rice husks and
mesoporous aluminosilicate catalysts were char-
acterised, and their physiochemical properties
were recorded under the following headings.

Characterisation of Raw Agbabu Bitumen. Charac-
terisations (viscosity, API gravity, density, etc.) of
the Agbabu bitumen were carried out to deter-
mine the properties of the raw bitumen, as
shown in Table 1. FT-IR, GC-MS, XRF, and micro
elemental analysis were also carried out to fur-
ther determine the raw bitumen's properties.

Characterisation of Rice Husks. The rice husk was
collected from a local rice mill in Kano State, Tofa
Local Government of Nigeria. Characterisations
such as the oxide and elemental analysis were
carried out to determine the properties of the
rice husks using XRF and XRD machines.

Characterisation of Modified Aluminosilicate Cata-
lysts. The three mesoporous aluminosilicate cata-
lysts  (NiMo/ZSM-5, CoMo/HZSM-5, and
Mo/HZSM-5) employed in the heavy oil upgrade
were characterised using X-ray powder diffrac-
tion (XRD), scanning electron microscope (SEM),
and BET analysis machines.

Optimisation of Agbabu Bitumen Upgrading in
the Presence of Rice Husks. Using response sur-
face methodology (RSM), the Agbabu bitumen
was optimised to obtain the optimum conditions.
The Box-Behnken Design experiment was used
as the design template for the optimisation reac-
tion experiment.

Catalytic Thermal Cracking Experiment at the
Optimum Conditions. Now, applying the opti-
mum conditions obtained from the optimisation
of Agbabu bitumen for the upgrade, the bitumen
catalytic thermal cracking experiment was car-
ried out in an autoclave 100 ml batch reactor.
Explicitly, a total of 50 g of (Raw Agbabu bitumen
+ 1.0 wt% rice husks + 0.5wt% catalyst)
amounting to 49.25 g of raw bitumen, 0.5 g of
rice husks and 0.25 g of mesoporous aluminosili-
cate catalyst were mixed in the reactor, indicat-
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ing a 0.0051 catalyst-to-oil (C/O) ratio for the bi-
tuminous catalytic thermal experiment.

The reactor was closed but with the gas exit
valve opened (and later, the gas exit valve was
closed to air tighten the reactor before the reac-
tion), then nitrogen gas was passed through the
reactor and made to exit through the gas exit
valve of the reactor for few seconds before air
tighten of the reactor to drive away any trapped
gases in the reactor. The reactor was pressurised
with nitrogen gas at a pressure of 6 bar, followed
by a leakage test before the reaction. The stirrer
was set at a rotational speed of 500 rpm, and the
reaction time began nearly 120 min after the

Bitumen
+

Catalyst
+

Rice Husks

Reactor Gas Media — N,

Feed

I I

| Investigation inludes; |

| * effects of temperature, |
residence time, and rice husks
under nitrogen environment. |

Lk,

heating element of the autoclave reactor was
switched on. The reaction temperature was en-
sured to be stabilised at 345.716 °C. The reaction
was permitted for 30 min as setup, after which
the reactor system was automatically switched
off, and the reactor was allowed to cool over
time. The gas was vented out and trapped
through a gas board analyser (Gasboard 3100P),
and the resulting light oil was separated from the
residue oil. The light oil and the residue oil were
weighed separately - the light crude was meas-
ured for viscosity and API gravity. Figure 2 shows
the experimental method and analytical scheme
of bitumen upgrading.

UPGRADED OIL SAMPLES

* AP gravity

* Viscosity

* Asphaltene Content (SARA
Analysis)

* Sulphur and Metal Content

* Micro Elemental Analysis

PRODUCED GAS

TVOILATTVNY

* Analyzed Using
Gas Analyser.

INIHOS

SPENT CATALYST

* Coke Content by
Thermogravimetry
Analyser (TGA)

* Scanning Electron
Microscopy (SEM)

Figure 2 - Experimental Method and Analytical Scheme of Bitumen Upgrading

Four experimental runs were carried out by em-
ploying three different mesoporous aluminosili-
cate catalysts and optimal crude (without cata-
lyst) to validate the optimum conditions known
as the validation point. In this experiment,
0.5 wt.% mesoporous aluminosilicate catalysts of
NiMo/ZSM-5, CoMo/HZSM-5 and Mo/HZSM-5
were employed respectively at a total weight of
50 g feed to further upgrade the bituminous oil at
the optimum conditions (temperature of 345.716
0C, reaction time of 30.0 minutes and 1.0 wt.% of
rice husks) to ascertain the effects of each cata-
lyst on the optimised upgraded Agbabu bitumen
to obtain optimised catalytically upgraded

Section “Engineering, Manufacturing and Construction”

Agbabu bitumen. The composition of the four ex-
perimental runs at optimum conditions are:

1. Raw Bitumen + 1.0 wt.% Rice Husks (Optimal
Crude).

2. Raw Bitumen + 1.0 wt.% Rice Husks + 0.5
wt% NiMo/ZSM-5 (NiMo/ZSM-5 Catalyzed
Crude).

3. Raw Bitumen + 1.0 wt% Rice Husks +
0.5wt% CoMo/HZSM-5 (CoMo/HZSM-5 Cata-
lyzed Crude).

4, Raw Bitumen + 1.0 wt.% Rice Husks +
0.5wt.% Mo/HZSM-5 (Mo/HZSM-5 Catalyzed
Crude).
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RESULTS AND DISCUSSIONS

Physicochemical Properties of Raw Agbabu
Bitumen. The physicochemical properties of the
Agbabu bitumen are shown in Table 1.

FT-IR Analysis of Raw Agbabu Bitumen. This was
performed to determine the functional group
compositions of the Agbabu bitumen, as shown
in Figure 3.
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Figure 3 - FT-IR Spectrum of Raw Agbabu Bitumen

The FT-IR result obtained for the raw Agbabu
bitumen in Figure 3 revealed that there were 3
broad peaks, 3690.1 cm, 3649.1 cml, and
3399.3 cm'! observed in the range of 3700-
3400 cm'! absorption bands. This range (3700-
3400 cm1) of absorption bands indicates hydro-
gen bonding and confirms the existence of hy-
drate (H20), hydroxyl (-OH), ammonium, or
amino, phenolic, alcoholic and carboxylic com-
pounds. The 3399.3 cm! absorption band is as-
signed to the hydrogen-bonded O-H group (in-
termolecular H bond) in phenolic, alcoholic, and
carboxylic acid compounds in the asphaltenes
[6]. The two intense peaks (2855.1 cm' and
2922.2 cm1) are assigned to -CH stretching
bands for long-chain linear aliphatic compounds
[7]. There were no observable peaks between the
range (2800-1800 cm) of absorption bands.
But this absorption range is assigned to different
functional groups; peaks between 2700 cm! and
2800 cm are specific to aldehydes; (2500-2000
cm1) are the triple (C=C) bond region and tran-
sition metal carbonyls. The peak 1703.4 cm! in-
dicated simple amides, carbonyl compounds like
ketones, aldehydes, esters or carboxylates func-
tional group [8]. The medium peak 1602.8 cm
indicated the presence of double bond (C = C)
stretching or olefinic compounds. 1457.4 cm!
and 1375.4 cm! peaks were attributed to the
bending vibration of C-H in methylene and me-
thyl, respectively. The peak observed at
1103.3 cm band was likely for esters linkages in
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asphaltene molecules. The band attributed to
1032.5 cm?l was assigned S=0 in alkane-
substituted sulfoxides and also ester linkages
present in asphaltene molecules, vinyl-related
compounds found in resins, C-H bending in aro-
matics and C-O-C in mixed ethers [9]. The 913.2
cm! band was assigned to aliphatic fluoro com-
pounds, C-F stretch, vinyl C-H out-of-plane bend
and cyclohexane ring vibrations. The range of
bands (870-730 cm1) was assigned to aromatic
C-H out-of-plane bend [8].

GC-MS Analysis of Raw Agbabu Bitumen. GC-
MS of the raw Agbabu bitumen was carried out to
determine the chemical compounds present in
the raw Agbabu bitumen. Asphaltenes, as one of
the significant characteristics of heavy oil or bi-
tumen, are non-volatile complex compounds
consisting of different polymeric compounds
with higher molecular weights. They are chal-
lenging to detect and analyse by merely GC-MS
methods as GC-MS works on a chemical com-
pound's volatility principle. Thus, in the GC-MS
spectra of the raw bitumen and upgraded heavy
oil or bitumen in this work, the GC-MS machine
was able to detect and analyse aliphatics (satu-
rates, cycloalkanes, alkenes, cycloalkenes, etc.),
aromatic compounds, resins (low to no volatile
compounds or semi-volatile), ester and polar
compounds. There are 42 chemical compounds
present in the raw bitumen obtained from the
GC-MS spectra, as shown in Table 2.

The raw bitumen shown in Table 2 contains ali-
phatic compounds. These aliphatic compounds
consist mainly of different Cs — Cz0 paraffinic hy-
drocarbons (saturates), alicyclic compounds in
small amounts, and alkene. However, not all the
chemical compounds present in GC-MS spectra
could be identified, thus showing the nature and
complexity of those that could not be deter-
mined.

The aromatic compounds in the raw bitumen
shown in Table 2 consist of monochromatic, pol-
ycyclic aromatic hydrocarbons and heterocyclic
hydrocarbons containing sulphur and nitrogen.
Pyrene, naphthalene, biphenyl, anthracene, in-
dene, and phenanthrene derivatives are included
in polycyclic aromatic hydrocarbons. While het-
erocyclic hydrocarbons containing sulphur con-
sist of mainly thiophenes derivatives, the hetero-
cyclic hydrocarbons containing nitrogen contain
derivatives such as indole, pyridine, quinolone,
etc. [10].
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Table 2 - Chemical Composition of Raw Agbhabu Bitumen from the GC-MS Analysis
. Mol. Mol. Wt. Nature

No Chemical Compound CAS No Formula | (g/mol) | of Compounds

1 |Vestitenone 069401-36-1 C12H180 178.27 Aromatic

2 |4-Methylundecane 002980-69-0 C12Hz6 170.34 Saturate

3 | Undecane 001120-21-4 C11Ho4 156.31 Saturate

4 | 2-Methyltridecane 001560-96-9 C14H3o 198.39 Saturate

5 | Tridecane 000629-50-5 C13Ha26 184.36 Saturate

6 |Tetradecane 000629-59-4 C14H30 198.39 Saturate

7 |Spiro[2,4,5,6,7,7a-hexahydro-2-ox0-4,4,7a 1000197-10-9 C12Hg03 208.25 Aromatic

trimethylbenzofuran]-7,2'-(oxirane)

8 |Sclareoloxide

051553-92-4 C18H300 26243 Resin

9 | Oxalic acid, 6-ethyloct-3-yl hexyl ester

1000309-34-4 | CigH3404 314.50 Aromatic

10 | 4-Ethyloctane

015869-86-0 CioH22 142.28 Saturate

11 | 2,6-dimethyloctane

002051-30-1 Ci1oH22 142.28 Saturate

12 | Methyl 2-0x0-5,6,7,8-tetrahydro-1H-quinoline-3-
carboxylate

125031-45-0 - - -

13 | 2,4-Dimethylhexane

000589-43-5 CgHis 114.23 Saturate

14 | Ethyl 5-(furan-2-yl)-1,2-oxazole-3-carboxylate

33545-40-3 C10H904 207.18 Aromatic

15 | E-11-Methyl-12-tetradecen-1-ol acetate

1000130-80-7 C17H3202 268.44 Aromatic

16 | E-10-Methyl-11-tetradecen-1-ol acetate

1000130-79-0 C17H3202 268.44 Aromatic

17 | 4-Methyldodecane

006117-97-1 Ci3Hzg 184.37 Saturate

18 | 3-Methyldodecane

017312-57-1 C13Ha2sg 184.37 Saturate

19 | Dodecane

000112-40-3 C12H26 170.33 Saturate

20 | D-Homoandrostane, (5.alpha.13.alpha.)-

054482-31-4 CaoH34 27449 Aromatic

21 | 2-Methyldecane

006975-98-0 C11H24 156.31 Saturate

22 |2,9-Dimethyldecane

001002-17-1 C12H26 170.33 Saturate

23| 2,4-Dimethyldecane

002801-84-5 Ci2H26 170.33 Saturate

24 | Decane

000124-18-5 CioH22 142.29 Saturate

25 | Cyclopropane carboxamide, 2-cyclopropyl-2-methyl-N-
(1-cyclopropylethyl)-

331416-19-4 | Ci3H21NO 207.16 Aromatic

26 | Cyclopentanecarboxaldehyde, 2-methyl-3-methylene-

1000154-24-0 CgH120 124.18 Aromatic

27 | Cyclohexene, 4-pentyl-1-(4-propylcyclohexyl)-

108067-17-0 Cz0H3e 276.50 Saturate

28 | Cyclohexene, 4-(4-ethylcyclohexyl)-1-pentyl-

301643-32-3 C19H34 262.48 Saturate

29 | Androstane, (5.alpha.)-

000438-22-2 C1oH32 260.46 -

30 | Cyclohexanebutanoic acid,2,2-dimethyl-6-methylene-,
methyl ester

081752-87-6 | C11H1802 182.26 Aromatic

31 | Cholestan-3-ol, 4,4-dimethyl-, (3.beta.,5.alpha.)-

002550-84-7 Ca9Hs20 416.72 -

32 | Carbonic acid, nonyl vinyl ester

1000383-25-6 | Ci12H2203 214.30 Resin

33 | Carbonic acid, eicosyl vinyl ester

1000382-54-3 | Cz3H4403 368.60 Resin

34 | Androstane-2,11-dione, (5.alpha.)-

001449-57-6 | Ci9H2802 288.42 -

35 | 3-Trifluoroacetoxypentadecane

1000245-47-8 | C17H31F303 | 324.40 -

36 | 2-Bromononane

002216-35-5 CoH19Br 207.16 Saturate

37 | 1H-Indene, 5-butyl-6-hexyloctahydro-

055044-36-5 C19H36 264.49 Aromatic

38 | 1H-Indene, 2-butyl-5-hexyloctahydro-

055044-33-2 Ci19H36 264.49 Aromatic

39 | 10-Methylnonadecane

056862-62-5 Ca0H42 282.56 Saturate

40 | 1,1,6-trimethyl-3-methylene-2-(3,6,9,13-tetramethyl-6-
ethenye-10,14-dimethylene-pentadec-4-
enyl)cyclohexane

1000373-94-5 C33Hse 452.80 Aromatic

41 | 1(3H)-Isobenzofuranone,6,7-dimethoxy-3-[2-(2-
methoxyphenyl)-2-oxoethyl]-

1000350-76-1 | Ci19H1806 342.34 Aromatic

42 | (1S,4aS,4bS,7S,8aS,10aS)-7-Isopropyl-1,4a-
dimethyltetradecahydrophenanthrene

002221-95-6 C19H34 262.48 Saturate

The ester compounds present in the raw bitumen
in Table 2 contain furan, aldehyde, ketone acid,
etc - oxygen-containing compounds. Some of
these ester compounds also contain aromatic
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groups containing sulphur and nitrogen and are
called aromatics. Thus, the nature of chemical
compounds present in Table 2 was only identi-
fied as saturate, aromatic, and resin, as the as-
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phaltenes in the raw bitumen cannot be detected
by merely direct GC-MS spectrum due to the
complex nature of asphaltenes. Figure 4 shows
the GC-MS spectra for the raw Agbabu bitumen.
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Figure 4 -GC-MS Spectrum for Raw Agbabu
Bitumen

X-ray Florescence (XRF) Analysis of the Rice
Husks. XRF analysis for the rice husks was per-
formed to know the composition of the minerals
in the rice husks. The elemental and oxide com-
position presented in Table 3 shows that the rice
husks consist mainly of silica and silica oxide,
with metallic oxides such as Fez203, MnO, ZnO and
TiO2 present as minor mineral compositions.

Silica and Alumina and their oxides are the main
mineral compositions for the heavy oil upgrade
as they support the mesoporous aluminosilicate
catalysts. From Table 3, the oxide of silica (Si02)
is 47.80 w/w%, and that of Alumina (Al203) is
6.82 w/w%.

Table 3 - XRF Analysis of Rice Husks

Oxide Value Elemental Value
Composition (w/w%) Composition | (w/w%)

Si0O; 47.80 Si 22.35
P,0s5 13.71 P 5.98
K-0 12.48 K 10.36
MgO 7.20 Mg 4.40
Al;03 6.82 Al 3.61
SOs3 4.93 S 1.97
CaO 2.80 Ca 2.00
F6203 1.52 Fe 1.07
TiO; 0.64 Ti 0.39
MnO 0.34 Mn 0.27
Rb20 0.11 Rb 0.10
Zn0 0.10 Zn 0.08
7r0; 0.08 Zr 0.06

Section “Engineering, Manufacturing and Construction”

At the same time, for elemental composition, sili-
con (Si) is 22.35 w/w%, and that of aluminium is
3.61 w/w% for the rice husks, which is an indica-
tion of an excellent precursor to the aluminosili-
cate catalysts. Thus, the XRF result for the rice
husks revealed that the silica to Alumina
(Si02/Al203) ratio is 11.89:1, and the silicon to
aluminium (Si/Al) ratio is 5.95:1.

X-ray Diffraction (XRD) Analysis of the Rice Husks.
X-ray Diffraction (XRD) analysis of the rice husks
was performed to determine the silica and alu-
mina phase of the rice husks sample. It was
scanned by an X-ray diffractometer using CuKa
radiation at 40 mA/45 kV and A = 1.5406 A, PSD
length [20] of 3.35° scan step time [s] of 29.07
sec.,, and scan position [26] at an angle/position
from 5-78°. Figure 5 shows the XRD pattern of
the rice husks.
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Figure 5 - X-Ray Diffraction Spectrum of Rice Husks

According to JCPDS Card Number 021-1272 of
rice husks XRD pattern, the rice husks have main-
ly silicon (Si) in the form of SiO2 and is indicating
the Si is in amorphous form due to the broad
peak on 26 at an angle of 22°. The following three
sharp prominent peaks observed on the XRD
spectrum 20 at an angle of 25.5° 36° and 49.5°
show the presence of cristobalite (SiO2) as the
only crystalline phase present in the rice husks
sample. The X-ray diffractometer pattern of the
rice husks also conforms to what is obtainable in
the literature [11].

XRD Analysis of the Modified Aluminosilicate
Catalysts. XRD analysis of the three modified
aluminosilicate catalysts was carried out to de-
termine the phase composition of the aluminosil-
icate catalysts. Figure 6 shows the XRD patterns
of the three aluminosilicate catalysts.

The three synthesised aluminosilicate catalysts
displayed peaks along the axis 20 at an angle of
7.2°,8.5° 23.1°, 26° and 27.6°, which correspond
to [011], [020], [051], [332], and [343] planes
respectively.
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Figure 6 — X-Ray Powder Diffraction (XRD) Patterns
of the Mesoporous Aluminosilicate Catalysts
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The XRD patterns of all the aluminosilicate cata-
lysts showed the characteristics of diffraction
peaks of the mordenite framework inverted
(MFI) crystalline structure, confirming the for-
mation of ZSM-5 and HZSM-5 catalysts. Further-
more, the intensities of the peaks in the three
aluminosilicate catalysts, as observed, are very
similar, an indication that the gel used in the syn-
thesis of the aluminosilicate catalysts did not af-
fect the crystalline structure of the synthesised
ZSM-5 and HZSM-5 catalysts [12, 13].

SEM Analysis of the Modified Aluminosilicate Cata-
lysts. The three micrograph images (a), (b), and
(c) of the aluminosilicate catalyst shown in Fig-
ure 7 show the presence of particles with ag-
glomerated, well-defined, varied morphology.
Thus providing good evidence that implies mes-
oporous heterogeneous surface morphology with
a surface area of 705-809 m?/g and pore volume
of 0.75-0.87 cm3/g, as evident in the BET analysis
(Table 4) [14].

Figure 7 - SEM Micrographs of the Modified
Aluminosilicate Catalysts (NiMo/ZSM-5,
CoMo/HZSM-5, & Mo/HZSM-5).
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The dark parts or patches on the SEM images are
the pores of each catalyst, while the white spots
are the solid materials of the catalyst. The cata-
lyst becomes poisoned and deactivated when the
pores are too large to accommodate the heavy
crude oil's bulky molecules [13].

Table 4 - BET Properties of Mesoporous
Aluminosilicate Catalysts

Catalyst Surface area| APD |Pore Volume
(m?/g) | (nm) | (cm3/g)
NiMo/ZSM-5 809 3.8 0.87
CoMo/HZSM-5 705 3.4 0.63
Mo/HZSM-5 798 3.6 0.75

Thus, mesoporous catalysts with larger pore vol-
umes and active sites were used to upgrade bi-
tumen.

BET Analysis of the Modified Aluminosilicate
Catalysts. Brunauer Emmett Teller (BET) anal-
ysis of NiMo/ZSM-5, CoMo/HZSM-5, and
Mo/HZSM-5 shown in Table 4, indicates that
the aluminosilicate catalysts used in the up-
grade of the bitumen showed high values for
their surface area and pore volume, with aver-
age pore diameter in the mesopore range (2-
50 nm) [15, 16]. Thus, each catalyst displayed a
structure corresponding to a mesoporous alu-
minosilicate catalyst [17].

Summary of Optimised Agbabu Bitumen (Op-
timum Conditions). The numerical optimisation
method involved setting a goal for each response
to generate the optimal conditions while each
factor selected was in default set goal - 'in range".
The optimisation goal was to minimise the vis-
cosity, maximise the API gravity, minimise the
residue yield and maximise the light oil yield as
the responses. At the same time, the ranges of the
factors (temperature, reaction time, and rice
husks) are set as presented in Table 5.

Table 5 - Optimisation Criteria

Name Goal Lower | Upper

Limit Limit

A: Temperature isinrange | 300 350

B: Residence Time is in range 30 180

C: Rice Husks is in range 0.6 1
Viscosity Minimise | 20.63 | 68.924
API gravity Maximise | 19.99 | 24.52
Residue Minimise | 25.36 | 58.68
Light oil yield Maximise | 21.72 | 63.16
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Table 5 shows the criteria used for the optimisa-
tion of Agbabu bitumen upgrading. While Table 6
shows some of the predicted optimisation re-
sults. The predicted responses under these con-

Table 6 - Some of the Predicted Optimization Results

ditions were 8.34 Pa.s, 24.52 o, 22.391 w/w%
and 50.064 w/w% of viscosity, API gravity, resi-
due yield and light oil yield.

No | Temp. | Residence Rice | Viscosity Residue Light oil | Desirability

(°Q) Time Husks (Pa.s) gravity yield yield (Unity)

(min) (%) (w/w%) | (w/w%)

1 | 345.716 30.000 1.000 8.340 24.520 22.391 50.064 0.909 Selected
2 | 345935 30.007 1.000 8.160 24.559 22.407 49.870 0.908
3 | 344.963 30.000 1.000 8.963 24.389 22.353 50.705 0.908
4 | 345.825 30.703 1.000 8.611 24.520 22.487 49.844 0.908
5 |349.434 | 179.999 1.000 18.816 | 24.520 19.144 49.786 0.907

Validation of the Optimum Conditions. The
Agbabu bitumen upgrade was conducted at the
optimum conditions (temperature of 345.716 °C,
reaction time of 30.0 min and rice husks of 1.0
wt.%) to validate the result obtained from the
Design Expert software. Table 7 compares the
optimum value and validation value of the re-
sponses for the Agbabu bitumen upgrade after
conduction at the optimum conditions.

Table 7 - Validation of the Optimum Conditions
(Temp., 345.716 °C, Residence time of 30 Minutes
and 1.0% of Rice husks)

Predicted | Experimental %
No | Responses
value Value Error
1 |Viscosity 8.340 8.280 0.719
2 | APl gravity | 24.520 24.351 0.689
3 |Residue 22.390 22.56 0.759
yield
4 |Light oil 50.064 50.100 0.072
yield

The result in Table 7 implied that variation be-
tween the optimum and validation value re-
sponses was minimal (this can be observed from
the % error). Hence, this ascertains the accuracy
of the results obtained from the optimisation.

Upgraded Agbabu Bitumen Analysis. The four
experimental runs investigated in this work can
be classified explicitly under thermal cracking
(without catalyst) and catalytic thermal cracking
(with catalyst). However, the parameter of inter-
est is the effect of the three mesoporous catalysts
(NiMo/ZSM-5, CoMo/HZSM-5 and Mo/HZSM-5)

Section “Engineering, Manufacturing and Construction”

on the upgrading process at the optimum condi-
tion (temperature of 345.716 °C, residence time
of 30.0 minutes and 1.0 wt.% of rice husks). The
FT-IR and GC-MS analysis of each experimental
run was conducted to ascertain the upgrade level
by comparing and contrasting the heavy oil or
bitumen before the upgrade and the upgraded oil
after the upgrade or reaction. The results of em-
ploying the three mesoporous aluminosilicate
catalysts were compared with the responses
(viscosity, API gravity, residue and light oil yield)
obtained at the optimum conditions (validation
point/value) without catalysts, as shown in Table
8. Table 8 implies that bituminous oil was up-
graded more when the catalyst was used. The
performance of the upgrading process was
measured through the following headings.

Viscosity, API gravity, and Light oil yield of opti-
mised and upgraded Agbabu bitumen. The com-
parison of the viscosity, API gravity and light oil
yield among the experimental runs with catalyst
NiMo/ZSM-5 was observed to perform better in
upgrading compared with catalysts CoMo/HZSM-
5, Mo/HZSM-5 and optimal crude as shown in
Table 8.

This can be attributed to the fact that the catalyst
NiMo/ZSM-5 has more pore volume and surface
area distribution than the other catalysts (Co-
Mo/HZSM-5 and Mo/HZSM-5), thus more up-
grade and yield. In addition, such catalysts are
very effective in the catalytic transformations of
bulk molecules of the bitumen due to the efficient
transportation and diffusion of the reactants to
the active sites and the reverse diffusion of the
resulting reaction products [18].
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Table 8 - Catalytic Optimised Agbabu Bitumen at Optimum Conditions
Responses
No Experimental run Viscosity | API gravity Residue yield Light oil yield
(Pa.s) ©) (w/w%) (w/w%)

1 | Optimal Crude 8.280 24.351 22.56 50.10

2 | NiMo/ZSM-5 Catalyzed Crude 2.060 29.826 10.66 70.42

3 | CoMo/HZSM-5 Catalyzed Crude 3.780 26.652 12.48 65.08

4 | Mo/HZSM-5 Catalyzed Crude 3.160 27.984 12.12 68.66

From Table 8, the API gravity of the upgraded
Agbabu bitumen falls within the range of medi-
um crude oil (API gravity 22.3-31.1°) compared
to conventional light crude oil of API gravity
greater than 31.1° APIL. In some literature, medi-
um crude oil is light crude oil with API gravity
greater than 22° API [19].

Asphaltenes Reduction and Sulfur Removal. Satu-
rates, Aromatics, Resins, and Asphaltenes (SARA)
analysis is used to determine the organic compo-
nents in crude oil based on the components
above (SARA) according to their solubility and
polarity. However, as an analytical technique, it is
used to determine the quality of bitumen. Asphal-
tenes component is mainly responsible for the
highly viscous nature of the bitumen. So, asphal-
tenes reduction is significant in determining the
quality of bitumen in the oil industry. The de-
crease in asphaltenes in bitumen usually takes

place through solvent deasphalting and bond
cleavage to form lower molecular structures such
as saturates, naphthenes, olefins, aromatics, and
resins etc, through a general process known as
organic cracking [2].

Desulphurisation is a significant reaction in up-
grading heavy oil or bitumen. As a reaction, de-
sulphurisation removes sulphur contained in the
bitumen as heteroatoms. The less sulphur in the
bitumen, the higher its price value in the global
petroleum market. It is affirmed that dispersed
mesoporous nano-catalyst has high tendencies of
sulphur removal in desulphurisation reactions as
the active sites of the catalyst can access and ac-
commodate the bulky molecules of the bitumen
[20, 21].

Table 9 shows the asphaltenes and sulfur reduc-
tion of Agbabu raw bitumen, optimal crude and
catalytically upgraded Agbabu bitumen.

Table 9 - Asphaltenes Reduction and Sulfur Removal of Upgraded Agbabu Bitumen

No Experimental Run SARA (wt.%) Sulfur (wt.%)
Saturates Aromatics Resins Asphaltenes Sulfur
1 | Raw Bitumen 53.48 12.84 15.37 8.86 451
2 | Optimal Crude 59.28 17.15 13.46 3.14 2.26
3 | NiMo/ZSM-5 Catalyzed Crude 70.12 19.25 3.87 1.65 1.26
4 | CoMo/HZSM-5 Catalyzed Crude 60.45 14.34 12.33 2.86 1.54
5 | Mo/HZSM-5 Catalyzed Crude 67.53 16.41 4.85 2.10 1.89

NiMo/ZSM-5 catalysed crude has the lowest as-
phaltenes content of 1.65 wt.%, amounting to
81.38% reduction in asphaltenes; likewise, the
sulfur content was observed to be 1.26 wt.%,
amounting to 72.06% sulfur removal. The
amount of sulfur it contains makes a particular
crude sour or sweet. Sweet crude has deficient
levels of sulfur, well under 1 wt.%, while sour oil
has as much as 1-2 wt.% of sulfur [19]. Thus, all
the Agbabu bitumen presented in Table 9 is sour
crude.

H/C Ratio. The H/C ratio is one of the main char-
acteristic properties used to measure the extent
of upgrading. During hydrocracking, heavy mole-
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cules such as asphaltenes and resins are expected
to break down into saturates and aromatics
fragments, with some smaller molecules, partly
associating with each other, increasing H/C ratio
[22]. Table 10 shows that the H/C ratio of the
raw Agbabu bitumen was 1.19:1, with an incre-
ment of 1.73:1, with catalyst NiMo/ZSM-5 as the
highest H/C amongst the runs.

From an established work by [25] in which they
employed Fe/ZSM-5, glycerol and biomass for
the heavy oil upgrade, the upgraded oil has Car-
bon 65.22 wt.% and Hydrogen 9.13 wt.% which
gave H/C ratio of 1.68:1.
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Table 10 - Hydrogen to Carbon (H/C) Ratio of
Upgraded Agbabu Bitumen

Experimental Run | Carbon | Hydrogen | Hydrogen/Carbon
(wt%) | (wt%) (H/C Ratio)

Raw Bitumen 76.64 7.67 1.19:1

Optimal Crude 73.53 7.58 1.23:1

NiMo/ZSM-5 87.7 12.71 1.73:1
Catalyzed Crude

CoMo/HZSM-5 67.32 711 1.26:1
Catalyzed Crude

Mo/HZSM-5 78.45 9.66 1.47:1
Catalyzed Crude

The initial raw heavy crude employed by [25] has
Carbon 85.45 wt.% and Hydrogen 11.19 wt. %,
which gave H/C ratio of 1.57:1 and, hence, an in-
crease of H/C ratio from 1.57:1 to 1.68:1. Thus,
by comparison, this shows the extent of
achievement in this research work. The H/C ratio
for the raw heavy crude (raw Agbabu bitumen)
and upgraded NiMo/ZSM-5 catalysed crude oil at
optimum conditions increases from 1.19:1 to
1.73:1, respectively.

FT-IR Analysis of Upgraded Agbabu bitumen. The
FTIR spectrum of the Agbabu bitumen after the
upgrade was used to analyse and identify varia-
tion in the functional group of the active compo-
nents present (saturates, aromatics, resins, and
asphaltenes) based on the peak value in the in-
frared radiation region.

1. FT-IR Analysis of Upgraded Agbabu Bitumen
at Optimum Conditions. However, the spectra
of the other four runs showed a visible remark-
able change when compared to the spectrum of
the raw Agbabu bitumen as there was chemical
bond cleavage such that from the raw Agbabu
bitumen spectrum (Figure 3) showing the
peaks (3690.1cm’l, 3649.1 cm!l and
3399.3 cm1) had all disappeared (the observa-
ble contour or bulge from the raw Agbabu bi-
tumen spectrum) indicating that the asphal-
tenes content has decreased in the raw Agbabu
bitumen thus converted to or broken down to
lighter components like saturates, aromatics
and in some cases resins [23]. Several peaks,
such as 2370.6 cm-!, 2050.0 cm, 1889.8 cm},
1699.7 cm!, 1453.7 cm'!, 965.4 cm'!, and 812.6
cm1 absorption bands, appeared in Figure 8
that were not in Figure 3, which is an indication
of bond cleavage to lower molecular fractions
such as saturates and aromatics [24].

Section “Engineering, Manufacturing and Construction”

10C

nas2 g 23708, 95 413 o leess
s mmeEma

0
Y
i

e
(R I

T mitt:
70

60
@

50
e
I W
@ @
a

T T T T T T T T T T T T T T T T T T T T T T T T
3500 3000 2500 2000 1500 1000

Wavenumber (cm-1

Figure 8 - FT-IR Spectrum of Upgraded Agbabu
Bitumen at Optimum Conditions

The FT-IR spectrum of the upgraded Agbabu bi-
tumen at optimum conditions, as shown in Fig-
ure 9, indicates that there were more observable
peaks than the FT-IR of the raw Agbabu bitumen.

2. FT-IR Analysis of NiMo/ZSM-5 Catalyzed Up-
graded Agbabu Bitumen. There are more observ-

able peaks on the FT-IR of the upgraded Agbabu
bitumen using NiMo/ZSM-5 at the optimum con-
ditions when compared to the FT-IR of the raw
Agbabu bitumen (Figure 9), indicating bond
breakage from asphaltenes to resins and other
lower oil components.
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Figure 9 - FT-IR of NiMo/ZSM-5 Catalyzed
Upgraded Agbabu Bitumen

Furthermore, the peaks 2363.1 cm1, 2020.2 cm,
1867.4 cml, 1792.8 cm’l, 1699.7 cm?!, and
1606.5 cm-1 absorption bands are primarily as-
signed to aliphatic saturated and unsaturated
compounds, esters, and aromatics which is an
indication of the bitumen upgrade [6].

3. FT-IR Analysis of CoMo/HZSM-5 Catalyzed Ub-
graded Agbabu Bitumen. There was not much

upgrade on the Agbabu bitumen using Co-
Mo/HZSM-5 catalyst as the peaks shown in the
FT-IR spectrum in Figure 10 indicate lesser
peaks compared to the FTIR spectrum obtained
for the upgraded Agbabu bitumen at the opti-
mum conditions and that of the catalysed Ni-
Mo/ZSM-5 upgraded Agbabu bitumen.
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Figure 10 - FT-IR of CoMo/HZSM-5 Catalyzed
Upgraded Agbabu Bitumen

Thus, there is lesser conversion to lower com-
pounds of the functional group. The only differ-
ences in the peaks are 2050.0 cm1, 1871.1 cm,
and 1602.8 cm-1 absorption bands, which are as-
signed to (aromatic combination bands, transi-
tion metal carbonyls), five-membered ring alde-
hyde and (alkenyl C=C stretch, conjugated C=C)
respectively [9].

4. FT-IR Analysis of Mo/ZSM-5 Catalyzed Upgrad-
ed Agbabu Bitumen. There were visible absorp-
tion bands shown in Figure 11, and most of the
bond cleavage ends in the aromatics group.

Figure 11 - FT-IR of Mo/HZSM-5 Catalyzed Upgraded
Agbabu Bitumen

The visible absorption bands in Figure 11, differ-
ent from all the FTIR discussed earlier, are
2366.9 cm’}, 2076.1 cm’}, and 1699.7 cm?! ab-
sorption bands, and are assigned to (C=C group,
NH component), Isothiocyanate (-NCS), and C=0
in aromatic carboxylic acids), respectively [6].
Amongst the three catalysts employed (Ni-
Mo/ZSM-5, CoMo/HZSM-5, and Mo/HZSM-5) in
carrying out the Agbabu bitumen upgrade, cata-
lyst Mo/HZSM-5 has the minor conversion to
lower molecules as most of its' aromatics not
converted to lower compounds but rather the
asphaltenes were converted to more aromatics
resulting to more aromatics peaks on the FT-IR
spectrum [8]. This effect of Mo/HZSM-5 catalyst
on the Agbabu bitumen upgrade can be much felt
or understood from the GC-MS spectrum of the
upgraded Agbabu bitumen using Mo/HZSM-5 at
optimum conditions.

A cascaded graph of the FT-IR spectrum of the
raw Agbabu bitumen, optimal crude, NiMo/ZSM-
5 catalysed crude, CoMo/HZSM-5 catalysed
crude and Mo/HZSM-5 catalysed crude run are
displayed on a single graph shown in Figure 12
for contrast and comparison. The spectra of the
other four runs showed a visible remarkable
change when compared to the spectrum of the
raw Agbabu bitumen, as there was chemical
composition shift/bond cleavage such that the
asphaltenes region from the raw bitumen spec-
trum showing the peak (3849.1 cm, 94.336%)
and (3399.3 cm, 89.675%) have all disappeared
(the observable contour or bulge from the raw

bitumen spectrum) indicating that the asphal-
tenes content has decreased in the raw Agbabu
bitumen thus converted to or broken down to
lighter components like saturates, aromatics and

in some cases resins.

Raw Bitumen

Optimal Crude

NiMo/ZSM-5 Catalyzed Crude

CoMo/HZSM-5 Catalyzed Crude

300 —H

250
=
8
— 200 — ‘\/\r_—_—_——_‘*\\"\/\/”_\\/\/‘
=
=
5
& 150
S ‘—\/'\/’V/_d—’—_\’\,\/
= ‘\/\/_’f

100 T N\"\\/_\f.,—d—'—‘\,\,v/-

50 ‘\/f'
T T T T T T
4000 3500 3000 2500 2000 1500 1000

Wavenumbers [1/cm]

1
500

Mo/HZSM-5 Catalyzed Crude

Figure 12 - FT-IR Spectrum of the Raw Agbabu Bitumen Before and After Upgrade
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GC-MS Analysis of Agbabu Bitumen. The results of
the GC-MS analysis led to the identification of
several compounds from the GC fractions of the
raw bitumen after the upgrade. These com-
pounds were identified through mass spectrome-
try attached to the GC.

1. GC-MS Analysis of Optimised Agbabu Bitumen.
From GC-MS analysis of the run "optimal crude”

without catalyst - (Raw bitumen + 1.0 wt.% Rice
husks @ 345.716 °C, 30 min), 21 different com-
pounds were identified as shown in Table 11 and
Figure 13 shows the GC-MS spectrum for the run
"optimal crude” without catalyst.

2. GC-MS Analysis of NiMo/ZSM-5 Catalyzed
Agbabu Bitumen. From GC-MS analysis of the run
"NiMo/ZSM-5 catalysed crude”, 73 different
compounds were identified, as shown in Ta-
ble 12, and Figure 14 shows the GC-MS spectrum
of NiMo/ZSM-5 catalysed Agbabu bitumen. The
NiMo/ZSM-5 catalysed Agbabu bitumen has
more chemical compounds than the GC-MS spec-
trum of the raw Agbabu bitumen, with only 42
chemical compounds identified. This indicates an
upgrade from higher molecular fractions to low-
er molecular fractions.

3. GC-MS Analysis of CoMo/HZSM-5 Catalyzed
Agbabu Bitumen. From GC-MS analysis of the run
"CoMo/HZSM-5 catalysed crude”, ten different
compounds were identified, as shown in Ta-
ble 13, and Figure 15 shows the GC-MS spectrum
of CoMo/HZSM-5 catalysed Agbabu bitumen.
From the spectrum, the CoMo/HZSM-5 catalyst
does not favour the bitumen upgrade, as most of
the asphaltene components were only broken
down to resins rather than aromatics and satu-
rates.

4. GC-MS Analysis of Mo/HZSM-5 Catalyzed
Agbabu Bitumen. From GC-MS analysis of the run
"Mo/HZSM-5 catalysed crude," 61 different com-
pounds were identified, as shown in Table 14.
Figure 16 shows the GC-MS spectrum of
Mo/HZSM-5 catalysed Agbabu heavy crude oil.
There was also a noticeable upgrade of the
Agbabu bitumen with the Mo/HZSM-5 catalysed
reaction, as the asphaltenes bond cleavage most-
ly ends to form aromatic compounds, a few res-
ins, and saturates.
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Table 11 - Chemical Composition of Optimised Agbabu Bitumen from GC-MS Analysis
No Chemical Compound CAS No Mol. Mol. Wt. Nature
Formula (g/mol) | of Compounds
1 |Z,Z-6,24-Tritriacontadien-2-one 1000111-38-8 C33He40 476.90 -
2 |trans-2-Ethyl-2-hexen-1-ol 1000139-52-3 CsH160 128.21 -
3 | Pentatriacontane, 13-docosenylidene- 1000156-09-1 Ca7Hoy4 659.20 -
4 | Pentadecanoic acid, 13-methyl-, methyl ester 005487-50-3 C17H340; 270.45 Aromatic
5 |n-Tridecan-1-ol 000112-70-9 Ci13H280 200.36 -
6 |Lup-20(29)-en-3-ol, acetate, (3.beta.)- 001617-68-1 C32Hs20; 468.75 -
7 |Hexadecanoic acid, 2-hydroxy-, methyl ester 016742-51-1 C17H3403 286.40 Aromatic
8 | Cyclotriacontane 000297-35-8 C3oHeo 420.80 Saturate
9 | Cyclononasiloxane, octadecamethyl- 000556-71-8 C18Hs5404Sio | 667.40 Resin
10 | Cyclohexane, (1-hexadecylheptadecyl)- 055517-75-4 C3a9H7s 547.04 Saturate
11 | Carbamic acid, N-(4-chlorophenyl)-, 4- 003848-41-7 - - Aromatic
nitrophenyl ester
12 | Borane, 2,3-dimethyl-2-butyl- (dimer) 1000159-64-3 C12H30B2 196.00 -
13 | benzenesulfonyl fluoride, 4-(hexadecyloxy)-3- | 1000402-84-4 |Cx:H3sFNOsS| 445.60 Aromatic
nitro-
14 |9,19-Cyclolanostan-3-ol, 24,24- 1000190-57-2 C33H5403 498.80 Resin
epoxymethano-, acetate
15|7,10-Octadecadienoic acid, methyl ester 056554-24-6 C19H340; 294.47 Aromatic
16 | 4-Trifluoroacetoxytetradecane 1000245-47-6 | Ci6H29F30; 310.39 -
17 | 1-Heptadecanamine 004200-95-7 Ci7H37N 255.48 -
181,3,5,7,9,11-Hexavinyl-3,5,9,11- 110991-14-5 - - Resin
tetrabutoxybicyclo[5.5.1]hexasiloxane
19 |1,22-Docosanediol 022513-81-1 - - -
20|1,1,1,5,7,7,7-Heptamethyl-3,3 038147-00-1 C13H390sSis | 443.96 Resin
bis(trimethylsiloxy)tetrasiloxane
21 | .alpha.-d-Glucose, 4,6-0-isopropylidene-1-0- 1000127-18-3 | C22H36BrOsS | 453.30 Aromatic
methyl-6-0-[4-bromobenzenesulfonate]

Table 12 - Chemical Composition of NiMo/ZSM-5 Catalyzed Agbabu Bitumen from GC-MS Analysis

No Chemical Compound CAS No Mol. Mol. Wt. Nature
Formula | (g/mol) |of Compounds
1 |Z-8-Hexadecene 1000130-87-5 CisHz2 22443 -
2 |trans-13-Octadecenoic acid 000693-71-0 C18H340; 282.46 -
3 | 17-hexadecyltetratriacontane 055256-07-0 CsoH102 703.34 Saturate
4 | Phthalic acid, pentyl 2,4,6-trichlorobenzyl 1000382-87-9 - - Aromatic
ester
5 |Phenanthrene-10-ethanamine, 3-bromo- 049647-04-3 - - -
Dbeta.-hydroxy-N,N-diheptyl-, hydrosulfate
6 |Pentadecanoic acid, 13-methyl-, methyl ester 005487-50-3 C17H3402 270.45 Aromatic
7 |13-Undecylpentacosane 055517-89-0 Ca7H74 506.58 Saturate
8 |Pennogenin diacetate 065380-31-6 C31H4606 514.7 -
9 |Palmitoleic acid 000373-49-9 Ci16H300: 254.41 -
10 | Ttetradecyloxirane 007320-37-8 C16H320 240.43 Resin
11 | Oleic Acid 000112-80-1 C18H340, 282.46 -
12 |Nickel, bis[bis(2-methylpropyl) 015317-78-9 C18H36N2NiSs | 467.45 Resin
carbamodithioato-S,S']-, (SP-4-1)-
13 | Methyl 8-methyl-decanoate 1000336-49-1 C12H240; 200.32 Aromatic
14 | Methyl 2-hydroxy-pentacosanoate 118745-42-9 C26Hs203 412.70 Aromatic
15 | Hexadecanoic acid, methyl ester 000112-39-0 C17H3402 270.50 Aromatic
16 | Hexadecanenitrile 000629-79-8 CisH31N 237.42 -
17 |Hexadecane 000544-76-3 Ci6Has 226.44 Saturate
18 | Heptylcyclohexane 005617-41-4 Ci3Hoe 182.35 Saturate
19 | Heptadecanoic acid, 16-methyl-, methyl ester 005129-61-3 C19H350; 298.50 Aromatic
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Path of Science. 2024. Vol. 10. No 4 ISSN 2413-9009
No Chemical Compound CAS No Mol. Mol. Wt. Nature
Formula (g/mol) | of Compounds

20 | Estra-1,3,5(10)-trien-17.beta.-ol 002529-64-8 C1gH240 256.39 Aromatic

21 | E-14-Hexadecenal 330207-53-9 Ci16H300 23841 -

22 |E-11-Hexadecenal 1000130-86-1 Ci16H300 23841 -

23 | Dodecanoic acid, methyl ester 000111-82-0 Ci13H260; 214.34 Aromatic

24 | Diethyl Phthalate 000084-66-2 C12H1404 222.40 Aromatic

25 | Decanoic acid, ethyl ester 000110-38-3 C12H240; 200.32 Aromatic

26 | Cyclohexanol, 2-(2-propynyloxy)-, trans- 007229-32-5 CoH140; 154.21 -

27 | Undecylcyclohexane 054105-66-7 Ci7H34 238.45 Saturate

28 | Cyclohexane, 1,1'-(1-methyl-1,3- 041851-35-8 C1sH3o 222.41 Saturate
propanediyl)bis-

29 | cis-9-Hexadecenal 056219-04-6 C16H300 238.41 Aromatic

30 | cis-13-Octadecenoic acid, methyl ester 1000333-58-3 C19H3602 296.50 Aromatic

31 | cis-11-Hexadecenal 053939-28-9 C16H300 23841 Aromatic

32 | Bicyclo[10.8.0]eicosane, (E)- 1000155-85-0 CooHss 275.50 Saturate

33 | Benzene, 1,2,3-trifluoro-4-nitro- 000771-69-7 CeH,F3NO, | 177.08 Aromatic

34 | Allopregan-3,16-diol, 0,0'-diacetyl-20-s-[3- 1000214-17-9 - - -
methylpyrid-6-yl]-

35 | Acetyl chloride, chloro- 000079-04-9 C2H2CL,0 112.94 -

36 |9-Tetradecenal, (Z)- 053939-27-8 C14H260 210.36 -

37 |9-Octadecenoic acid, methyl ester, (E)- 001937-62-8 C19H360; 296.50 Aromatic

38 | 9-Octadecenoic acid, (E)- 000112-79-8 Ci18H340; 282.50 -

39 |9-Octadecenoic acid (Z)-, 2,3-dihydroxypropyl 000111-03-5 C21H4004 356.50 Aromatic
ester

40 |9-Octadecenal 005090-41-5 C18H3402 266.5 -

41 |9-Nonadecene 031035-07-1 CioH3s 266.51 -

42 |9-Heptadecanone 000540-08-9 C17H340 254.50 -

43 |9,19-Cyclolanostan-3-ol, 24,24- 1000190-57-2 C33Hs5403 498.80 Resin
epoxymethano-, acetate

44 | 8-Cyclohexadecen-1-one 003100-36-5 C16H280 236.39 -

45 |8,11-Octadecadienoic acid, methyl ester 056599-58-7 C19H340; 294.26 Aromatic

46 | 7-Oxabicyclo[4.1.0]heptane, 1,5-dimethyl- 162239-52-3 CsH140 126.20 -

47 | 7-Hexadecene, (Z)- 035507-09-6 CisH32 224.42 -

48 | 5-Octadecene, (E)- 007206-21-5 CigH3e 252.48 -

49 | 4-Trifluoroacetoxypentadecane 1000245-47-9 Ci7H31F302 | 32440 -

50 |4-n-Hexylthiane, S,S-dioxide 070928-52-8 C11H220,S 218.36 -

51 | 4-Hydroxyphenyllactic acid, 3TBDMS 1000221-80-2 C27H5204Si3 | 524.96 Resin
derivative

52 | 4-Androsten-4-chloro-3.alpha.-ol-17-one, di- 1000412-24-8 | CeH43ClO,Siz| 479.20 Resin
trimethylsilyl

53 | 4-(Diethylphosphoryl)-4-methylpentan-2-one 015090-36-5 C10H210,P | 204.25 -

54 | 3-Nonenoic acid, ethyl ester 091213-30-8 C11H2002 184.28 Aromatic

55 | 3'H-Cycloprop(1,2)-5-cholest-1-en-3-one, 1'- 075857-80-6 C32H4oNO3z | 495.37 Resin
carboethoxy-1'-cyano-1,2-dihydro-

56 | 3-Aza-2-oxabicyclo[2.2.2]oct-5-ene, 3-acetyl- 102724-50-5 - - -
7-endo,8-exo-dimethoxy-

57 | 2-Methyl-Z,Z-3,13-octadecadienol 1000130-90-5 C19H360 280.50 -

58 | 2-Hexyldecyl isobutyrate 1000368-55-3 C20H4002 312.50 -

59 | 2-Dodecen-1-yl(-)succinic anhydride 019780-11-1 C16H2603 266.38 Aromatic

60 | 2,5-Furandione, 3-dodecyl- 059426-46-9 C16H2603 266.38 Aromatic

61 | 2,3-Di[p-chlorophenyl]-5,8-dimethoxy-6- 056393-33-0 - - -
acetamidoquinoxaline

62 | 1-Hexadecanol 036653-82-4 Ci16H340 242.44 -

63 | 1-Eicosene 003452-07-1 Ca0Hao 280.53 -

64 | 1-Decyloxy-2-nitrobenzene 098311-79-6 Ci6H2sNOz | 279.38 Aromatic

65 | 13-Octadecenoic acid, methyl ester 056554-47-3 C19H360; 296.50 Aromatic
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No Chemical Compound CAS No Mol. Mol. Wt. Nature
Formula (g/mol) | of Compounds

66 | 12-Methyl-E,E-2,13-octadecadien-1-ol 1000130-90-4 Ci19H360 280.50 -

67 | 11-Dodecen-1-ol trifluoroacetate 128792-46-1 C14H23F30, | 280.33 -

68 | 1-[3,3-Difluoro-1-(pentafluoroethyl)-2- 1000394-35-5 - - -
(trifluoromethyl)prop-2-en-1-ylidene]-2-
[2,2,2-trifluoro-1-
(trifluoromethyl)ethylidene]hydrazine

69 | 1,3-Dimethyl-4,8- 1000186-19-0 - - -
dioxatricyclo[5.1.0.0(3,5)]octane-2,6-diol

70 (1,3,5,7,9,11-Hexavinyl-3,5,9,11- 110991-14-5 - - -
tetrabutoxybicyclo[5.5.1]hexasiloxane

71 | 1-(3-Acetamidophenyl)-3-(2,2,2-trichloro-1- 294658-29-0 - - -
isovaleramidoethyl)-2-thiourea

72 |[2-Acetyl-3-(2,4-dichlorophenyl)-5-(2,4- 1000223-62-4 - - -
dichlorostyryl)-3,4-
dihydrophenoxy]difluoroborane

73 | (S)-(+)-Epichlorohydrin 067843-74-7 C3HsCIO 92.52 Resin

Table 13 - Chemical Composition of CoMo/HZSM-5 Catalyzed Agbabu Bitumen from GC-MS Analysis

No Chemical Compound CAS No Mol. Formula Mol. Wt. Nature
(g/mol) |of Compounds
1 |Pyridine-3-carboxamide, oxime, N-(2- 288246-53-7 C13H10F3N30 281.23 -
rifluoromethylphenyl)-
2 |Morphine, 2TMS derivative 055449-66-6 C23H35NO3Si; 429.70 Resin
3 | Hexasiloxane, tetradecamethyl- 000107-52-8 C14H4205Si6 458.99 Resin
4 |Dodecyl propyl ether 1000406-27-7 C1sH320 22841 Aromatic
5 |Dihydrophytol, TMS derivative 078695-20-2 C23Hs500Si 370.70 -
6 | Cyclononasiloxane, octadecamethyl- 000556-71-8 C18Hs5404Si9 667.36 Resin
7 |3-Isopropoxy-1,1,1,7,7,7-hexamethyl- 071579-69-6 C1sH5207Siy 577.2 Resin
3,5,5-tris(trimethylsiloxy)tetrasiloxane
8 |3'H-Cycloprop(1,2)-5-cholest-1-en-3-one, | 075857-80-6 C32H49NO3 495.70 Resin
1'-carboethoxy-1'-cyano-1,2-dihydro-
9 |3-Bromo-N-(3,5- 1000331-99-9 | Ci6H16Br2CI2NOSi|  417.2 Resin
dichlorophenyl)benzamide, TMS
derivative
10 |1,1,1,5,7,7,7-Heptamethyl-3,3 038147-00-1 C13H400sSi6 44497 Resin

bis(trimethylsiloxy)tetrasiloxane

Table 14 - Chemical Composition of Mo/HZSM-5 Catalyzed Agbabu Heavy Bitumen from GC-MS Analysis

No Chemical Compound CAS No Mol. Mol. Wt. Nature
Formula (g/mol) of Compounds
1 | Z-6,17-Octadecadien-1-ol acetate 086252-73-5 C20H3602 308.50 -
2 | Z,E-2-Methyl-3,13-octadecadien-1-ol 1000131-10-5 C19H360 280.50 -
3 | Undec-10-ynoic acid, tridec-2-yn-1-yl ester | 1000406-96-9 C24H400; 360.60 Aromatic
4 | Trimyristin 000555-45-3 CasHgs06 723.16 Aromatic
5 | trans-2-Hexenoic acid, 5-methyl-2- 1000139-87-5 C11H200: 184.27 Aromatic
isopropyl-, methyl ester
6 | Thiourea, 2-cyano-1,3-dihexyl- 056342-27-9 C14H26N2S> 286.50 -
7 | Tetracosanoic acid, heptyl ester 1000405-21-9 C20H4002 312.50 Aromatic
8 | Sulfurous acid, 2-propyl undecyl ester 1000309-12-2 | Ci4H3003S; 278.45 Aromatic
9 | Succinic acid, 4-chloro-3-methylphenyl 1000390-72-4 - - -
tetrahydrofurfuryl ester
10 | Spiro[2,4,5,6,7,7a-hexahydro-2-0x0-4,4,7a- | 1000197-10-9 C12H603 208.25 Aromatic
trimethylbenzofuran]-7,2'-(oxirane)
11 | Sclareolide 000564-20-5 C16H2602 250.38 Aromatic
Section “Engineering, Manufacturing and Construction” 5016




Path of Science. 2024. Vol. 10. No 4 ISSN 2413-9009
No Chemical Compound CAS No Mol. Mol. Wt. Nature
Formula (g/mol) of Compounds
12 | 1-(2-furanylcarbonyl)piperazine 040172-95-0 CoH12N20; 180.20 Aromatic
13 | Phenanthrene-10-ethanamine, 3-bromo- 049647-04-3 C3oH42BrN 592.63 Aromatic
.beta.-hydroxy-N,N-diheptyl-, hydrosulfate 04S
14 | Oxirane, tetradecyl- 007320-37-8 C16H320 240.42 Resin
15 | 2-methyloctane 003221-61-2 CoHzo 128.26 Saturate
16 | N-Pyrrylcarbinol 092776-61-9 CsH;NO 97.12 -
17 | N-Benzyl-N-ethyl-p-isopropylbenzamide 015089-22-2 C19H23NO 281.40 Aromatic
18 | N-(3-Amino-1,4-dioxo-1,4- 004497-84-1 C18H14N203 306.30 Aromatic
dihydronaphthalen-2-y1)-N-
phenylacetamide
19 | Muscimol 002763-96-4 C4HeN20, 114.10 -
20 | Isopulegol 000089-79-2 C10H150 154.25 Aromatic
21 | Tetradecamethylhexasiloxane 000107-52-8 | C14H4205Sis | 458.99 Resin
22 | Hexadecanoic acid, methyl ester 000112-39-0 C17H340; 270.50 Aromatic
23 | Eicosyl isobutyl ether 1000406-33-0 C23H480 340.60 -
24 | E-8-Methyl-9-tetradecen-1-ol acetate 1000130-81-4 C17H3,20, 268.40 -
25 | E-10-Octadecen-1-ol acetate 002195-92-8 C20Hzs0; 310.50 -
26 | Diethyl[[3-octylsulfonyl]-4-n- 1000214-51-0 - - -
butylanilinomethylene]malonate
27 | Decyl heptyl ether 1000406-39-1 C17H360 256.50 Aromatic
28 | Cyclopropane, 1-chloro-1-ethyl-2,2,3- 061142-56-1 CgH1sCl 146.66 -
trimethyl-
29 | 1,2,4,5-tetraethylcyclohexane 061142-00-5 Ci4Hgzs 196.37 Saturate
30 | 1-aminomethylcyclododecanol 000832-29-1 C13H27NO 213.36 -
31 | Cyclodisilazane-2,2,4,4-tetramine, 034665-55-9 C10H40N12Si 440.84 Resin
N,N,N',N'-tetramethyl-1,3- 4
bis[tris(methylamino)silyl]-
32 | Borane, isopropyldipropyl- 010325-43-6 CoH21B 140.07 -
33 | Bicyclo[2.2.1]heptane-1-carboxylic acid, 1000315-99-0 - - -
7,7-dimethyl-2-oxo-, (3,4~
difluorophenyl)amide
34 | Bicyclo[2.2.1]heptane-1-carboxylic acid, 1000315-86-8 - - -
4,7,7-trimethyl-3-oxo0-2-oxa-, (4-
trifluoromethylphenyl)amide
35 | 9-Undecenal, 2,6,10-trimethyl- 000141-13-9 C14H260 210.36 -
36 | 9-Tetradecen-1-o], (E)- 052957-16-1 Ci14H250 212.37 -
37 | 9,12-Octadecadienoic acid, methyl ester, 002566-97-4 C19H3402 294.50 Aromatic
(EE)-
38 | 8-Heptadecene 002579-04-6 Ci7H34 238.50 -
39 | 8,8,9-Trimethyl-deca-3,5-diene-2,7-dione 1000194-25-9 C13H2002 208.30 -
40 | 6-Bromohexanoic acid, 2-bromo-4- 1000293-66-9 | CoHi3BrzFO Aromatic
fluorophenyl ester 2
41 | 6-Amino-1,3,5-triazine-2,4(1H,3H)-dione 000645-93-2 C3H4N4O; 128.09 -
42 | 5-Hydroxy-1-(4-methoxy-phenyl)-5- 1000296-82-7 | Ci7H15NO4 297.31 Aromatic
phenyl-pyrrolidine-2,3-dione
43 | 4-Methyl-trans-3-thiabicyclo[4.4.0]decane 1000215-94-1 - - -
44 | 3H-Cyclodeca[b]furan-2-one, 4,9- 1000310-90-7 C15H2004 264.32 Aromatic
dihydroxy-6-methyl-3,10-dimethylene-
3a,4,7,8,9,10,11,11a-octahydro-
45 | 3,5-Dimethyl-4-chloroisoxazole 010557-86-5 CsHeCINO 131.56 Aromatic
46 | 3,4-Diiodo-3,4-dedioxy-1,2:5,6-diacetone 1000129-83-6 - - -
dulcitol
47 | 2-Pentadecanone, 6,10,14-trimethyl- 000502-69-2 C1gH360 268.48 -
48 | 2-Methyl-Z,Z-3,13-octadecadienol 1000130-90-5 C19H360 280.50 -
49 | 2H-Inden-2-one, octahydro-3a-methyl-, 020379-99-1 C10H160 152.23 Aromatic
trans-
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50 | 2H-Bisoxireno[2,3:8,8a]azuleno[4,5- 139343-89-8 C1sH1804 262.12 Resin
b]furan-7(3aH)-one, octahydro-3a,8c-
dimethyl-6-methylene-,
(1aR,2aR,3aS,5a8,8aS,8bS,8cS)-

51 | 2,5-Dihydroxybenzoic acid, 3TMS 003618-20-0 C16H3004Si3 | 370.66 Resin
derivative

52 | 2,4-Hexadienoic acid, ethyl ester, (2E,4E)- 002396-84-1 CgH1202 140.18 Aromatic

53 | 1-methyl-4-(prop-1-en-2-yl)-7- 1000365-66-7 - - -
oxabicyclo[4.1.0]heptan-2one

54 | 1H-Indene, 2-butyl-5-hexyloctahydro- 055044-33-2 Ci9H36 264.50 Saturate

55 | 1H-Inden-1-one, 2,3-dihydro-3,3,5,6- 054789-22-9 C13H160 188.27 Aromatic
tetramethyl-

56 | 1-Ethyl-3,trans-(1,1-dimethylethyl)- 1000215-62-5 C13H260: 214.34 -
4,trans-methoxycyclohexan-1-ol

57 | 1-Chloroeicosane 042217-02-7 C20H41Cl 316.99

58 | 17-(1,5-Dimethylhexyl)-10,13-dimethyl-4- | 1000210-86-9 C20H500 414.70 Resin
vinylhexadecahydrocyclopenta[a]phenant
hren-3-ol

59 | 1,3,5,7,9,11-Hexavinyl-3,5,9,11- 110991-14-5 - - Resin
tetrabutoxybicyclo[5.5.1]hexasiloxane

60 | [1,2,4]Triazolo[1,5-a]pyrimidine, 2- 1000304-65-4 - - -
butylsulfanyl-5,7-dimethyl-

61 | [1,2,3,4]Tetrazolo[1,5-a]pyridin-8-amine 073721-28-5 CsHsNs 135.13 Aromatic

Produced Gases from Upgraded Agbabu Bitumen.
The composition of gases produced during the
catalytic upgrading process was analysed using a
natural gasboard gas analyser (Gasboard 3100P)
to determine the volume percentage of CH4 and
Hz. Table 15 shows the volume percentage of the
gases produced in each experimental run. From
an overview of all the experimental runs, as
shown in Table 15, methane (CH4) gas represents
the highest volume percentage of gas produced
compared to Hz. The NiMo/ZSM-5 catalysed re-
action produced the highest volume percentage
of 54.82% CH4 gas and 7.24% H2 gas.

Table 15 - Volume Percentage of Gases Produced
from Upgraded Agbabu Bitumen

No Experimental run Produced gases
(vol.%)

CH. H;

1 |Optimal crude 39.93 5.71

2 |NiMo/ZSM-5 catalyzed 54.82 7.24
crude

3 |CoMo/HZSM-5 catalyzed 45.46 5.05
crude

4 |Mo/HZSM-5 catalyzed 51.23 6.41
crude

Section “Engineering, Manufacturing and Construction”

It is expected to have no CO and COz2 as the reac-
tion occurs without oxygen because the reactor
was airtight and took place in an inert medium
(N2 medium). Thus, the rate of the oxidation pro-
cess was limited due to the absence of oxy-
gen [25].

The Extent of Upgrade of Upgraded Agbabu Bitu-
men. The extent of upgrading of the Agbabu bi-
tumen was calculated or carried out to know the
degree to which the Agbabu bitumen was up-
graded. The parameters used were viscosity, API
gravity, asphaltenes, sulfur, and H/C. Table 16
shows the properties of raw, optimal and cata-
lysed upgraded Agbabu bitumen.

From all the upgrades carried out with and with-
out catalyst at the optimum conditions, Ni-
Mo/ZSM-5 catalysed crude exhibits highest per-
centage upgrade in all the parameters with
97.63% viscosity reduction, 278.98% API gravity
increase, 81.38% asphaltenes reduction, 72.06%
sulfur removal, 45.38% H/C ratio increase as
presented in Figure 17 which shows the sum-
mary in bar chart representation of the extent of
upgrade of the upgraded Agbabu bitumen.
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Table 16 - Properties of Raw, Optimal and Catalyzed Upgraded Agbabu Bitumen
Parameter
Raw Bitumen / Upgraded Oil Viscosity | APIGravity | Asphaltenes Sulfur H/C
(Pa.s) @) (wt.%) (wt.%)

Raw bitumen 86.780 7.870 8.86 4.51 1.19
Optimal crude 8.280 24.351 3.14 2.26 1.23
NiMo/ZSM-5 catalyzed crude 2.060 29.826 1.65 1.26 1.73
CoMo/HZSM-5 catalyzed crude 3.780 26.652 2.86 1.54 1.26
Mo/HZSM-5 catalyzed crude 3.160 27.894 2.10 1.89 1.47
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Figure 17 - Extent of Upgrade of Upgraded Agbabu Bitumen
CONCLUSIONS bonds (such as saturates, aromatics and resins in

Three mesoporous catalysts (NiMo/ZSM-5, Co-
Mo/HZSM-5, and Mo/HZSM-5) were used to test
and thus further upgrade Nigeria Agbabu bitu-
men in an autoclave batch reactor operating at
optimum conditions (Temp., 345.716 °C, Resi-
dence time 30 min and 1.0 wt.% Rice husks) and
a pressure of 32 bar nitrogen to investigate the
effect of the three mesoporous aluminosilicate
catalysts in the presence of rice husks on the
Agbabu bitumen upgrade. This effect was studied
with the viscosity reduction, API gravity increase,
micro-carbon residue, light oil yield, asphaltenes
reduction, sulphur removal/reduction, SARA
wt.%, produced gas, and H/C ratio increase. The
Agbabau bitumen before upgrade and after the
upgrade was characterised for FT-IR and GC-MS,
where the observable contour, specifically the
peaks (3690.1 cm, 3649.1 cmt and 3399.3 cm'1)
at the region of the FT-IR spectrum of all the up-
graded Agbabu bitumen compared with the FT-
IR spectrum of the raw Agbabu bitumen were
noticed to disappear almost completely, indicat-
ing heavy molecular bond breakage to smaller

Section “Engineering, Manufacturing and Construction”

some cases). The GC-MS spectrum of the upgrad-
ed Agbabu bitumen showed more chemical com-
pounds available in the upgraded Agbabu bitu-
men than presented in the GC-MS of the raw
Agbabu bitumen. However, this scenario was ex-
ceptional in the application of the CoMo/HZSM-5
catalyst for the bitumen upgrade, which has few-
er chemical compounds in its GC-MS spectrum of
the upgraded Agbabu bitumen and maybe be-
cause the CoMo/HZSM-5 catalyst has less pore
volume and active sites compared to the other
catalysts (NiMo/ZSM-5, and Mo/HZSM-5) em-
ployed, with NiMo/ZSM-5 catalysed upgraded
Agbabu bituminous crude oil having the most
chemical compounds present in its GC-MS spec-
trum. Also, NiMo/ZSM-5 catalysed upgraded bi-
tuminous oil has the API gravity and H/C ratio
higher, viscosity, asphaltenes and sulphur con-
tents lower and more produced gas (CH4 and H2
gas) compared to the other CoMo/HZSM-5 and
Mo/HZSM-5 catalysed upgraded bituminous
crude oil.
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INTRODUCTION

The beginning of the twenty-first century has
been marked by the spread of integration pro-
cesses in all spheres of modern society. European
country's integration in politics and economy has
recently significantly impacted the education sec-
tor. Therefore, the globalization of society creates
new requirements for the national education sys-
tem.

The requirement of training students not only as
specialists with the appropriate knowledge but
also as individuals capable of effectively perform-
ing professional tasks, self-development, and
self-education specifies the widespread imple-
mentation of the competence-based approach
into the Ukrainian educational space. This pro-
cess consecutively should facilitate the special-
ists' rapid adaptation to the changing conditions
of professional activity and increase their com-
petitiveness and mobility in the domestic and
international labour market.

Ukrainian higher education is currently at a new
reform stage, aiming to modernize the entire sys-
tem of future professionals' training. From this
perspective, it is necessary to completely aban-
don the previous higher education system and
move to a new one that can meet today's re-
quirements. One of the priority areas of devel-
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Abstract.

The article considers the issue of building future
psychologists' art therapy competence during professional training in
higher education institutions. The author analyzes scientists' views on
the essence of the competence approach in education. The author's
vision determines the interpretation of "competence" and "future
psychologists' art therapy competence."

Keywords: competence approach; art therapy competence; future
psychologists; professional training; higher education institution.

opment in the education sector is the widespread
implementation of a competency-based ap-
proach. Significant changes in the legal regulation
of educational activities and new provisions and
requirements for organizing and implementing
the educational process have increased the cate-
gorical and conceptual apparatus in the academic
environment. The new definitions and concepts
have also been marked.

METHOD

Scientists 0. Antonova, V. Bader, 1. Bekh, V. Bo-
lotov, L. Biriuk, O. Dubaseniuk, V. Kurok, R. Ku-
rok, V. Lugovyi, O. Pometun, V. Radkevych, V.
Riabchenko, and others have made an essential
contribution to solving the problematic issues of
implementing the competence approach in the
national educational space.

Simultaneously, despite the increased attention
of Ukrainian scientists to topical issues of apply-
ing the competence approach provisions in edu-
cational activity, the problems of how to imple-
ment it in future psychologists' training in higher
education institutions and building their art
therapy competence has remained insufficiently
studied [1, 2].
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The article aims to analyze how to build future
psychologists' art therapy competence during
professional training in higher education institu-
tions.

RESULTS AND DISCUSSION

The analysis of regulatory legal acts on education
states that the leading concept of reforming the
educational system in Ukraine is to implement a
competence-based approach to academic activi-
ties. Therefore, it can permit the training of fu-
ture specialists who can make optimal profes-
sional decisions independently.

Introducing a competence-based approach in
education becomes the readiness subject of sci-
entific research and regulatory documents that
have formed the basis for reforming the Europe-
an education system. The official UNESCO docu-
ments "Convention on the Recognition of Qualifi-
cations Concerning Higher Education in the Eu-
ropean Region," "Convention on Technical and
Vocational Education,” Recommendations of the
European Parliament and the Council of the Eu-
ropean Union "On Key Competences for Lifelong
Learning" outline the range of key competences
to built during the educational process in higher
education. They indicate future specialists' read-
iness to perform professional duties successfully,
enabling them to develop, fulfil their potential,
and be actively involved in social life.

Having analyzed the scientific works, we can
state that the issue of building future psycholo-
gists' art therapy competence has not had suffi-
cient attention. In this regard, we should high-
light the absence of a scientifically-based ap-
proach to the definition and its content. To elimi-
nate the identified gaps, we will analyze the sci-
entists' views on interpreting the competence
approach in the context of future psychologists'
training during their professional training in
higher education institutions.

In S. Honcharenko's dictionary, the concept of
"competence” (from Latin competent - appropri-
ate, capable) is considered as a set of knowledge
and skills necessary for effective professional ac-
tivity: the ability to analyze, predict the conse-
quences of professional activity, use information
[3, p- 311].

In the Encyclopedia of Education, edited by
V. Kremen, competence in learning is described
as "a personality's acquired characteristic that
contributes to the successful entry of a young
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person into the life of modern society." Further-
more, this concept is interpreted as "an integrat-
ed result that involves a shift from accumulating
normatively defined knowledge, skills and abili-
ties to the formation and development of stu-
dents' skills to operate practically, and apply the
experience of successful activities in a particular
area" [4, p. 408].

Thus, the competence approach ensures the im-
plementation of building future psychologists' art
therapy competence in current conditions. Con-
sequently, the mentioned approach directs the
educational process to form and develop an indi-
vidual's key and subject competencies and pro-
motes their social defence through professional
mobility. The scientists note that "one of the
competence approach features is the carrying of
the attention from the learning process to its re-
sults" [5, p. 111; 6]. The Bologna Process expert
S. Adam from the UK emphasizes the importance
of reforming curricula, which can result in build-
ing qualifications that meet the needs of the la-
bour market and further education. "The qualifi-
cations framework is important to help higher
education institutions develop modules and cur-
ricula based on learning outcomes and credits"
[7,p-299].

"The competence approach focuses on the final
result of the educational process, how to build
the future teacher's or psychologist's skill to ef-
fectively use their potential (knowledge, skills,
abilities, values, psychological characteristics)
and external resources” [8, p. 26]. The unity of
scientists' views on the decisive role of the com-
petence approach in building competencies and
competitiveness of modern teachers (psycholo-
gists) in the educational service market has been
confirmed in scientific works by I. Halushchak
[9], V. Kurok, [10], and by the Bologna Process
expert S. Adam [6].

0. Shcherbak states that "competence character-
izes the ability to solve a task effectively while
activating knowledge, skills, experience, behav-
ioural attitudes and values. The category of "abil-
ity to operate” comes to the forefront as the abil-
ity to apply knowledge in practical activi-
ties" [11].

According to H. Selevko, competence is "an inte-
gral personality's ability that manifests in his/her
general ability and readiness for activity. It is
based on knowledge and experience acquired in
learning and socialization and focused on inde-
pendent and successful participation in activi-
ties" [12, p. 140]. S. Bondar agrees with this opin-
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ion and notes that "no one will act if they are not
personally interested in it. The nature of compe-
tence is such that it can be manifested only in or-
ganic unity with human values, in other words, in
conditions of deep personal interest in a particu-
lar type of activity" [13].

According to the Law of Ukraine "On Higher Edu-
cation,”" the concept of "competence” is charac-
terized as the "ability of a personality to success-
fully socialize, learn, and perform professional
activities, which arises based on a dynamic com-
bination of knowledge, skills, abilities, ways of
thinking, views, values, and other personal quali-
ties" [14].

The analysis of scientific interpretations of the
concept "competence” by specialists in various
fields makes it possible to state that different
scholars consider it as "a set of knowledge and
skills," "an acquired characteristic of a personali-
ty," "the ability to solve a task effectively," "an
integral ability of a personality,” etc.

Driven by the interpretation of the concept
"competence,” legally enshrined in the Law of
Ukraine "On Higher Education,” this definition
will understood as "the ability of a personality to
perform certain activities", as it most accurately
reflects the focus of the competence approach on
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INTRODUCTION

Abstract. The seed of Ricinus communis var minor (RICOM 1013-J) is a
popular contraceptive among the tribal women in Bassa Local Government
Area of Plateau State, Nigeria. Several reports have confirmed the efficacy
and safety of different fractions of RICOM 1013-J, particularly the n-Hexane
fraction. RICOM 1013-J appears to possess a unique contraceptive effect.
This study aimed to provide further insight into the impact of RICOM 1013-J
on the reproductive organs compared with the activity profile of some
uterotonic drugs. A total of 20 adult albino rats (15 females and five males)
weighing 150-200 g were initially divided into five groups of 3 female rats
each with treatments via the oral route as follows: Groups A (2ml olive oil),
others n-Hexane extract of Ricinus communis seeds (RICOM 1013-J) B
(5 mg/kg), C (10 mg/kg), D (20 mg/kg) and E (30 mg/kg). After three days,
the five male rats were introduced into each group (ratio of 3 females to 1
male per cage) till the end of experiments for mating. The effect of the
pretreatment with the n-hexane extract of RICOM 1013-J on the rat uterus
was evaluated after days 10, 30, 60 and 90. RICOM 1013-J (20 mg/kg and
30 mg/kg) demonstrated potent anti-conceptive effects, protecting female
Wister albino rats against pregnancy for over five gestational periods.
RICOM 1013-J statistically altered the regular basal activity of the uterus in
a time-dependent manner (10, 30, 60 and 90 days pretreatment).
Furthermore, pretreatment with RICOM 1013-J decreased the reactivity of
the uterus to some uterotonic drugs, including oxytocin (2x10-3 iu/ml),
ergometrine (1x10% mg/ml), misoprostol (2x10% mg/ml), Ach (1x10°
gm/ml) and potassium chloride (1x10-3 gm/ml). The contraction to
misoprostol and potassium chloride in the uterus was abolished on day 90
of pretreatment. This study has demonstrated the dose-dependent efficacy
of RICOM 1013-J in protecting against pregnancy for over five gestation
periods in rats. This protective effect may be due to the alterations in the
activity profile of smooth muscle quiescence and inertia in the uterus. In
addition, the changes in the responsiveness of the uterus to the uterotonic
drugs further confirm the anti-conceptive effects of RICOM 1013-J.

Keywords: Peucicap culture; interpretation; breastfeeding mothers.

to high rate of crime due to low job opportunities
coupled with global economic recession in a

The increase in population growth worldwide,
with a decreased standard of living, increased
desertification, decrease in agricultural food
production, and increase in movement from rural
regions to urban areas, has greatly caused a rise
in population in the metropolitan cities, leading
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country with over 1.8 million people [1]. The
world population presently stands at about 8
billion people [2], and its socio-economic impacts
cannot be overestimated, particularly in most
developing nations. In Africa, particularly
Nigeria, the ever-increasing population has
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negatively impacted the total health care delivery
system and the people's standard of living.
Nigeria's population is about 220 million,
projected to be over 440 million by 2050 [3].
However, it is noteworthy that decades ago, the
Rukuba-speaking people of Bassa Local
Government Area of Plateau State in North
Central Nigeria used the seeds of Ricinus
communis var minor (RICOM 1013-]) for family
planning by exploiting its anti-conceptive
properties. Several researchers evaluated such
efficacy [4-7], and [4] demonstrated the novel
effects of RICOM 1013-] in that administration of
3-4 seeds once orally protected women
volunteers against pregnancy for 9-12 months.
Ricinus communis L. popularly known as the
castor oil plant, taxonomically belongs to the
family of Euphorbiaceae, native to India and
Africa (Ethiopia), though widely distributed in
tropical, subtropical, and warm temperate
climates of the world also having It is the
following local names: Endi (Hindi), Errandi
(Marathi), Zurma (Hausa), Jada (Oriya), Kherwal
(Saudi Arabia), Diveli (Guajarati) [8-13].
R. communis is highly adaptable and can grow in
various climates, from warm temperate to
tropical regions, including Nigeria [9, 13-15].
Various studies have revealed the rich biological
activities  of  Ricinus communis,  which
authenticates its medicinal properties, including
antibacterial [18], Antifungal [18, 9], antioxidants
[8, 18],) anti-cancer activity [20], antidiabetic
activity [17, 19], anti-ulcer properties [6]. The
exact mechanism of action of RICOM 1013-]
remains elusive, although several mechanisms
have been postulated. Authors [4, 21, 22]
demonstrated that estrogenic activity altered
uterine responsiveness to drugs, histological
changes in the ovaries, including atretic ovaries
and a disruption of the delicate oestrogen-
progesterone balance in the ovaries and uterus
as a possible ant-conceptive effect of RICOM
10134].

The present study was designed to provide
further insight into the possible mechanism of
action of RICOM 1013-] by evaluating its effects
on the rat uterus and rabbit fallopian tube.

The study aims to provide further insight into the
effect of RICOM 1013-] on the reproductive
organs and the activity profile of some uterotonic
drugs.

Section “Pharmacy”

Figure 1 - Image of the castor-oil plant [23]

METHODS

Collection and Preparation of Plant Materials. The
seeds of RICOM 1013-] were collected from the
wild shrubs in Jebbu Bassa, Bassa LGA, Plateau
State, Nigeria, between January and March 2016.
The seeds were authenticated at the Department
of Plant Science University of Jos and the Federal
Forestry Research Institute Jos, and the voucher
specimen (Voucher No UJ/PCG/HSP/95E25) was
deposited in the herbarium of the Department of
Pharmacognosy, University of Jos, Nigeria.

Seed Extract Preparation. The dried seeds of
RICOM 1013-] were dried and finely grounded
with porcelain mortar and pestle. About 130 g
was soaked in 250 ml of n-Hexane in a conical
flask and agitated using a Gyromax 800-Series
Open-Air shaker (medium), Amerex Instruments,
Inc, for 96 hours. The mixture was filtered
through a glass funnel with filter paper
(Whatman No.1), and the residue was soaked in
n-Hexane (250 ml) with further continuous
agitation for another 96 hours until exhaustive
extraction was achieved at room temperature
(22 £ 3 °C) [24]. The solvent was evaporated in a
fume chamber, and the extract was transferred
into a clean, dried specimen bottle and stored at
4-8°C in a refrigerator before use. The
percentage yield was calculated as below:

Percentage yield (%) = 30.6 g/130 x 100 = 23.4%

Acute Toxicity Studies. Determination of Lethal
Dose (LDsp). The author [25] described the
method for determining LDso using 12 matured
female Wistar rats in two phases. For phase I,
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nine rats weighing between 200 g and 250 g
were divided into three groups with three
animals each and orally administered with 10
mg/kg, 100 mg/kg and 1000 mg/kg body weight
RICOM 1013-] - extract, respectively while for
the phase II, three animals of same weight range
in phase I were grouped into three different
cages of one animal each and administered with
1500 mg/kg, 3000 mg/kg and 5000 mg/kg of
RICOM 1013-] - extract respectively. The rats
were usually fed, allowed access to clean water
ad libitum, and observed for 24 hours. The
animals were monitored for toxicological
symptoms and mortality rate within the same
period.

The LDso was calculated using the formula:

LDsy = /DoxD1go

No mortality was, however, recorded in both
phases, indicating the safety of RICOM 1013-] -
extract <5000 mg/kg.

Phytochemical Screening. RICOM 1013-] extract
was screened for secondary metabolites such as
flavonoids, alkaloids, tannins, saponins,
carbohydrates, anthraquinones and cardiac
glycosides according to the methods of [26].

Test for alkaloids. Aliquot of 500 mg of extract
was stirred with 3 ml of 1 % aqueous
hydrochloric acid on a steam bath and filtered;
1 ml of the filtrate was treated with drops of the
following reagents: Mayer's reagent, Picric acid
solution and Dragendroff reagent. Precipitation
with either of these reagents was taken as
preliminary evidence of the presence of the
alkaloids.

Test for saponins. An Aliquot of 500 mg extract
was shaken with water in a test tube. Frothing
that persists during warming was taken as
preliminary evidence of the presence of
saponins.

Test for tannins. An Aliquot of 500 mg of the
extract in a test tube and Ferric chloride solution
was added to the test tube. A blue-black, green,
or blue-green precipitate was taken as evidence
of tannins' presence.

Test for anthraquinones. An Aliquot of 500 mg of
extract was put in a dry test tube, and 5 ml of
chloroform was added and shaken for 5 minutes.
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The filtrate was filtered and shaken with an equal
100% ammonia solution volume. The pink, violet
or red colour in the ammoniacal layer (lower
layer) indicated the presence of free
anthraquinones.

Test for cardiac glycosides (Keller Killani test). An
Aliquot of 100 mg of extract in 1 ml of glacial
acetic acid containing one drop of Ferric chloride
solution and 1 ml of concentrated sulphuric acid
was added gently by the side of the test tube. A
brown ring formed at the interphase indicated
the deoxy sugar characteristics of cardenolides.

Test for steroids (steroidal ring). An Aliquot of
100 mg of the extract was dissolved in 2 ml of
chloroform; sulphuric acid was carefully added
to form a lower layer. A reddish brown colour at
the interphase indicated the presence of a
steroidal ring.

Test for flavonoids. 200 mg of the extract was
detained with acetone. The sample was placed in
a hot water bath for all acetone to evaporate.
Boiling distilled water was added to the sample
arrested. The mixture was filtered while hot. The
filtrate was cooled, and 5 ml of 20% sodium
hydroxide was added to equal the filtrate volume.
A yellow solution indicates the presence of
flavonoids.

Test for carbohydrates. Aliquot of 500 mg of the
extract was heated with dilute hydrochloric acid.
The mixture was neutralized by adding sodium
hydroxide solution, and Fehling's solutions 1 and
2 were added and boiled on a hot plate. A brick-
red precipitate formed, indicated the presence of
flavonoids.

Experimental = Animals  Procurement  and
Preparation. A total of 20 adult albino rats (15
females and five males) weighing 150-200 g
were obtained from the Animal House Unit of the
University of Jos, Nigeria. The rats were housed
in plastic cages with stainless steel mesh tops
according to groups, maintained under
favourable laboratory conditions in a cross-
ventilated room (22+ 3 °C), lighting (12 hrs light
and 12 hrs dark cycle), conducive beddings, fed
with standard rat pellets from Grand Cereal Mills,
Jos, Nigeria and allowed access to water ad
libitum. All animals were allowed to acclimatize
for 14 days.

Anti-conceptive Studies on RICOM 1013-]. A total
of 15 Adult female rats weighing 150-200g
shown to have regular oestrus cycles determined
daily by vaginal smear analysis with at least two
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successive four days estrus cycles were selected.
The rats were randomly divided into five groups
(A, B, C, D and E) consisting of 3 rats, each with
different treatments as follows:

Group A: administered with olive oil orally using
the orogastric tube.

Group B: administered with 5 mg/kg n-Hexane
extract of Ricinus communis seeds (RICOM 1013-
]) orally.

Group C: orally administered with n-Hexane
extract of 10 mg/kg Ricinus communis seeds
(RICOM 1013-]).

Group D: administered with 20 mg/kg n-Hexane
extract of Ricinus communis seeds (RICOM 1013-
]) orally.

Group E: administered with 30 mg/kg n-Hexane
extract of Ricinus communis seeds (RICOM 1013-
]) orally.

Fertile and sexually active male rats were
introduced on day three after administration of
RICOM 1013-] into each group (ratio of 3 females
to 1 male per cage) till the end of experiments for
mating according to the methods of [10]. Mating
was confirmed by the presence of a whitish
vaginal plug with the presence of spermatozoa
and is considered to be day '1' of conception [27,
28]. The male rats were in contact with the
female rats for the seven gestation periods of the
study. The fertility rate was calculated as the
number of rats littered per group divided by the
total number.

Invitro Study on Rat Uterus. A control group was
used.

Control Group. The control Rats were
administered olive oil orally at a dose of
30mg/kg body weight. The effect of the
pretreatment with the n-hexane extract of
RICOM 1013-] on the rat uterus was evaluated
after days 10, 30, 60 and 90. The rats were
exsanguinated. The abdomen was dissected, the
uterus cut to a size of about 3 cm, placed in a
petri dish containing De-Jalon's solution and
bubbled with air (oxygen 95% and carbon
dioxide 5%) until used.

The tissue was then mounted in a bath
containing 25 ml of De-Jalon's solution at 37 °C
and aerated wusing an aerator (student
physiograph). A sensitivity of 50 microvolt/cm
and speed of 2 mm/sec was used throughout the
experiment. The contractible activity of the
uterus was recorded via isometric force-

Section “Pharmacy”

displacement transducer model 707 connected
to a 3-way channel student physiograph recorder
(model Medicaid, 7013).

The following drugs were used to study the
activity and response of the uterine muscle to
drugs (Acetylcholine 1x10-5 g/ml, Oxytocin 2 x
103 iju/ml, Misoprostol 2 x10¢ g p/ml,
Ergometrine 1 x 10-3 g/ml and KCI 1x10-3 g/ml).

Statistical Analysis. Data were expressed as mean
+ SEM.

RESULTS AND DISCUSSION

Phytochemical Screening. The phytochemical
screening of the n-Hexane extract of RICOM
1013-] revealed the presence of steroids and
carbohydrates only, while alkaloids, saponins,
tannins, flavonoids, anthraquinones and cardiac
glycoside were not detected (Table 1).

Table 1 - Phytochemical Analysis of RICOM 1013-J

Chemical Constituent Result

Alkaloid -
Saponins -
Tannins -
Flavonoids -
Carbohydrates
Steroids

Anthraquinones -
Cardiac Glycoside -

+ +

Notes: "-" Not Detected; "+" Detected

Anti-conceptive activity. RICOM 1013-] (20 and
30 mg) protected treated rats against pregnancy
for over six weeks following a single oral
administration in a dose-dependent manner

(Table 2).

Table 2 - Anti-conceptive Activity of RICOM 1013-J
in Female Rats

Dose of | Pregnancy | Duration of | Fertility
RICOM | Occurrence | Protection Rate
10134] (months)
Control 3/3 0 1
5mg/Kg 2/3 5.00+ 1.70* 0.6
10 mg/Kg 2/3 5.67+ 1.39* 0.6
20 mg/Kg 1/3 6.33+ 1.16* 0.3
30 mg/Kg 0/3 6.67+ 0.58* 0.0

Notes:n=3;*-P<0.05
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The results obtained from the phytochemical
study have demonstrated the presence of
steroids and carbohydrates in the n-Hexane
extract of RICOM 1013-].

This agrees with the earlier report [22] that
Ricinus Communis oil contains some steroidal
compounds. These findings are significant since
some conventional oral contraceptives are of
estrogen-progestin combination, and this may
contribute in part to the anti-conceptive effect of
RICOM 1013-]. Moreover, it is known that plant
steroids are converted into animal steroid
hormones through synthetic pathways involving
steroidogenic enzymes [29].

Effect of RICOM 1013-] pretreatment on the rat
uterus. Pretreatment of rats and rabbits with a
single oral dose of RICOM 1013-] (30 mg/kg)
altered the contractile profiles of the rat uterus in
a time-dependent manner (Figure 2).

There was complete quiescence of basal
rhythmic contraction on days 10 and 90
(Figure 6) post-treatment. Post-treatment on the
rat uteri day 90 (Figure 6) resulted in complete
inactivity of the basal rhythmic contraction.
There was a marked increase in the frequency of
basal rhythmic contraction on days 30 and 60 of
the post-treatment Figure 8 and 9, respectively.

Effect of RICOM 1013-] pretreatment on the
contractile activity of uterotonic drugs on the rat
uterus. Pretreatment with RICOM-1013] altered
the uterus response to standard uterotonic
agonists [acetylcholine, prostaglandin E2 (PGE2),
ergometrine and potassium chloride (KCl)]. The
responsiveness of the uterus to the uterotonic
agonists varied significantly and depended on the
pretreatment duration with RICOM 1013-]. The
contractile activity of the agonists (Ach, Oxy,
Miso, ergot and KCl) was abolished on day 30 of
pretreatment with RICOM 1013-] (Figure 4).
However, there was recovery of contractile
activity on day 60 (Figure 5), while the
contractions to misoprostol and KCl were
abolished again on day 90 (Figure 6).

The administration of RICOM 1013-] protected
the animals against conception in a dose-
dependent manner for six gestational periods.
This also bolsters the earlier finding of [4], where
he administered different doses of petroleum
ether (PE) extract of RICOM 1013-] (5-
20 mg/kg), which induced a dose-dependent
contraceptive effect over five gestational periods.

Section “Pharmacy”

CONTROL 1x10-°g/m] 2x10%1u/'ml 2x10%ug/ml 1x10°mg/ml
ACH OXY

1x10-*mg/ml
MISO ERGOT Kl

Notes: ACH - Acetylcholine, 0XY - Oxytocin, MISO -
Misoprostol, ERGOT - Ergometrine, KCl - Potassium

Figure 2 - Rat uterus response to drugs (Non treated)

E 3
—_—

2x10 ug/ml 1x10°mg/ml 1x10-*mg/ml
MISO ERGOT KC1

CONTROL 1x10-°g/m]
ACH

2x10%1u/'ml
OXY

Notes: ACH - Acetylcholine, OXY - Oxytocin, MISO -
Misoprostol, ERGOT - Ergometrine, KCI - Potassium

Figure 3 - Rat uterus response to drugs after ten
days of pretreatment with RICOM 1013-J
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CONTROL 1x10°g/ml 2x107u/ml
OXY

2x10%ug/ml 1x10°mg/ml
ACH MISO

1x10~mg/ml
ERGOT Kc

Notes: ACH - Acetylcholine, OXY - Oxytocin, MISO -
Misoprostol, ERGOT - Ergometrine, KCI - Potassium

Figure 4 - Rat uterus response to drugs after 30 days
of pretreatment with RICOM 1013-J

CONTROL 1x10-%g/ml 2x107u/ml
ACH OXY

2x10Sug/ml
MISO

1x10°mg/ml

1x10°mg/ml
ERGOT KC

Notes: ACH - Acetylcholine, OXY - Oxytocin, MISO -
Misoprostol, ERGOT - Ergometrine, KCI - Potassium

Figure 5 - Rat uterus response to drugs after 60 days
of pretreatment with RICOM 1013-J

Section “Pharmacy”

CONTROL 1x10-%g/m1 2x10%iu/ml
ACH OXY

2x10ug/ml
MISO

1x10°mg/ml

1x10°mg/ml
ERGOT KC

Notes: ACH - Acetylcholine, OXY - Oxytocin, MISO -
Misoprostol, ERGOT - Ergometrine, KCI - Potassium chloride

Figure 6 — Rat uterus response to drugs after 90 days
of pretreatment with RICOM 1013-J

Authors [30] demonstrated the possible
contraceptive efficacy of Ricinus communis by
exerting its regulatory role over luteinizing
hormone (LH), primary ovarian cell function and
secretion activity. All those processes could
disrupt the estrogen/progesterone balance,
leading to an unfavourable environment in the
endometrium that prevents implantation of the
fertilized ovum.

Pretreatment of rats and rabbits with RICOM
1013-] alters the activity profile of the uterus as
well as their responsiveness to uterotonic agents
in a characteristic pattern. The uterine inertia
after days 30 and 90 pretreatment mimics the
effect of progesterone [31, 32]. The disordered
uterine quiescence and inertia seen in this study
may contribute to the antifertility property of
RICOM 1013-] [33]. When all the effects of
RICOM 1013-] on the uterus are considered
together, it is not unreasonable that changes in
estrogen/progesterone balance may partly be
responsible for the antifertility efficacy of RICOM
1013-].

CONCLUSIONS

This study has demonstrated the dose-
dependent efficacy of RICOM 1013-] in protecting
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against pregnancy for over five gestation periods
in rats. This protective effect may be due to the

Committee of the Faculty of Pharmaceutical
Sciences, University of Jos, Nigeria.

alterations in the activity profile exhibited in
smooth muscle quiescence and uterine inertia. In
addition, the changes in the responsiveness of
the uterus to the uterotonic drugs further
confirm the anti-conceptive effects of RICOM
1013-].
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South East, with a small land mass,

pping is highly recommended. Agricul-
gsearch initially focused on sole cropping
and ignored the potential of intercropping [1],
but there has been a gradual recognition of the
value of the intercropping system [2]. Intercrop-
ping is growing two or more crops on the same
land within the same year to promote their inter-
action and maximise productivity by avoiding
dependence on only one crop [3]. The author [4]
stated that mixed cropping or intercropping ex-
presses African farmer's desire to minimise risk.

Section “Agriculture”

400 kg), gave the highest growth and yield component of upland rice in the
pyhean intercropping system.

words: Intercropping; Fertilizer; Rice; Soybean; System.

Authors [5, 6] observed that the yield advantage
of intercropping has yet to be marked in several
situations, possibly due to the use of either su-
per-optimal or sub-optimal plant population
proportion for component crops.

Rice is the primary food for nearly half the people
on earth. It has become a highly strategic and
priority commodity for food security in Africa.
Consumption is growing faster than any other
major staple on the continent because of high
population growth, rapid urbanisation, and
changes in eating habits [7].

Rice is an annual crop and the most important
staple food crop in tropical countries; commer-
cially, it is the most important cereal after wheat.
It is the most critical source of dietary energy in
West Africa and the third most important for Af-
rica. Nigeria is the largest producer of rice in the
West Africa sub-region. In Nigeria, rice is one of
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the few food items whose consumption has no
cultural, religious, ethnic or geographical bound-
ary. It is highly priced and widely accepted for
festivity. In some rural areas, it is so adored that
it is eaten only on Sundays and sometimes on
market days [8].

Upland rice (Oryza sativa) is a staple food crop
for millions in Asia and Africa [9]. It is typically
grown in rainfed and upland areas, where the
soil is often poor in nutrients and prone to ero-
sion. Intercropping upland rice with legumes can
increase rice yields and improve soil fertility
through the nitrogen-fixing capabilities of mung-
bean [9]. Upland rice has been found to have alle-
lopathic effects on other crops, which can be both
positive and negative [10]. Some studies have
reported that intercropping upland rice with leg-
umes like cowpea and soybean can improve soil
fertility and increase the yield of both crops.
However, other studies have shown that inter-
cropping with upland rice can also negatively af-
fect the growth and yield of crops such as maise
and groundnut [11].

Soybean (Glycine max) is another crucial legume
crop known for its high protein content and oil

MATERIALS AND METHODS

Study Area and Location. Three field experiments
were conducted at the research farm of Michael
Okpara University of Agriculture Umudike in the
2017/2018 and 2018/2019 cropping seasons.
Umudike is located around longitude 07° 33'E
and latitude 05° 29' N at an elevation of 122 m
above sea level in the humid tropical lowland of
southeastern Nigeria. Umudike is a typical rain-
forest vegetation with a relative humiditygof,50-
95% and a bimodal rainfall pattern with er-
age temperature of about 20 °C [d3[§Thée soil of

Planting Materials. The seed ARO 58)
and TGX 47 soybean v, ieSqwere used in Ex-
periment 1. Rice (F, 58) and Soybean (TGX
47) varieties were used i eriment 2, while
Rice (FARO 58), cowpea (SAMPEA 16) ground-
nut, mungb d Soybean (IT87K-318-33)
were used i rimént 3. Rice seeds were

sourced the National Cereals Research In-
Amakama Olokoro, Abia State. In

stitu
contrast, soybean, cowpea, and groundnut seeds
re sQurced from the Institute of Agricultural
rch (IAR), Zaria, except mungbean seeds,
were sourced from the College of Crop and

production. It is widely grown in the Ameri
Asia, and Africa [12]. Soybeans face low soil QSO] Science, Umudike, Abia State.

tility and pest and disease pressure like mu

beans. Intercropping soybeans with gplang rice
can improve soybean yields and reducgipest and
disease pressure through the allelo g:t

of rice [12].
n@op widely

Soybean is an important leg
,including Asia,

grown in many parts of th
North America, and South America. It is a rich
i ing it a valuable

source of protein a il;
crop for human a consumption. To in-
crease producti eans are often inter-
cropped wi
cropping seyb with maise has been found to
i %itrogen economy of the cropping
aswsOybeans fix atmospheric nitrogen,
ren used by Maise [9]. Moreover, inter-
croppipg soybeans with other crops has im-
proved soil health, reduced pest and disease in-
cidence, and increased yield.

Therefore, the current study assessed upland rice
and soybean growth, yield, and productivity in an
intercropping system. It specifically determined
the effect of different N:P:K fertiliser rates on the
growth and yield of upland rice in a rice-soybean
intercropping system.

Section “Agriculture”

Meteorological Information. Weather records
such as rainfall, temperature, relative humidity,
wind speed, and sunshine were obtained from
the National Root Crop Research Institute,
Umudike, an Agrometeorological unit located
about 350 m from the experimental site.

Experiment: Effect of Application of Different
Rates of N:P:K Fertilizer on the Growth and Yield
of Upland Rice in Rice/ Soybean Intercropping
System

Field preparation and soil sampling. The experi-
mental site was slashed manually on 12th March,
and the disc was ploughed and harrowed on 16th
March 2018. In 2019, the site was slashed on 5th
June, ploughed and harrowed on 7th June. After
the ploughing and harrowing, weeds were re-
moved manually to achieve a clean and weed-
free experimental site for planting. The field was
marked out into plot sites of uniform measure-
ment.

Soil samples were collected randomly at a depth
of 0-20 cm from different representation loca-
tions of the experimental site with a soil auger
and taken to the National Root Crop Research
Institute Soil Laboratory, Umudike, to determine
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the chemical and physical properties of the soil.
Bouyoucos method was used to determine the %
of sand, silt, and clay. Soil pH in 1:2.5 soil/water
ratio was determined using a pH meter. Organic
matter content was obtained by multiplying total
carbon by 1.724. Organic carbon content was de-
termined by the Walkey-Black method. Total ni-
trogen was used to determine by the microk-
jeldahl method. The bray-1 method was used to
determine available phosphorus. Exchangeable
cations (Ca, Mg, K and Na) were extracted with
one standard neutral ammonium acetate solution
and exchangeable K and Na were read using a
flame photometer. In contrast, Ca and Mg were
read using an atomic absorption spectrophotom-
eter (AAS).

NPK 15:15:15 fertiliser was sourced from the
opened market.

Treatments and experimental design. The treat-
ment used were rice (FARO 58)-T1 and TGX 47
soybean- Tz with five rates of N.P.K 15:15:15(0,
100, 200, 300 and 400 kg)

Treatments include Sole Rice + 0 kg/ha of N:P:K,
Sole Rice + 100 kg/ha of N:P:K, Sole Rice + 200
kg /ha of N:P:K, Sole Rice + 300 kg/ha of N:P:K
Sole Rice + 400 kg/ha of N:P:K, Sole Soybean
kg/ha of N:P:K, Sole Soybean + 100 kg/ha
N:P:K, Sole Soybean + 200 kg/ha of N:P:K, Sole
Soybean + 300 kg/ha of N:P:K, Sole
400 kg/ha of N:P:K, Rice + soybean +
N:P:K, Rice + Soybean + 100 kg/ha of
+ Soybean + 200 kg/ha of N:P:K
+ 300 kg of N:P:K, Rice +
N:P:K. Each treatment

times. Each plot measured 2

+'Soybean
e 400 kg of
eplicated three

m (4 m2). Each
replication had 15 pl intra-block spac-
ing of 0.5 mand i % spacing of 1 m. Rice
seeds were sowmat théwecommended spacing of
20 x 20 cf gi a population of 500,000
plants/ha as done on (14t March 2018
for the fi@pping season and 10t June 2019
se cropping season). Rice seeds were
irect seeding. Pest was controlled at 2

eeks after planting using Lambdacyhalo-
thrin 2.5 EC at the rate of 300 ml/ha.

Growth and Yield parameters. Growth parameters
were measured 2, 4, 6, 8, and 10 weeks after
planting. Four plants were tagged for the collec-
tion of growth parameters, while yield parame-
ters were measured ten weeks after planting
from 4 plants when the rice plant's panicles and
soybean pods started drying up. The plants for

Section “Agriculture”

observation and data collection were taken from
the inner rows of the treatment plot.

The following data were collected for rice and
soybean:

1. Plant height (cm) was measured with a linear
tape from the ground level to the tip of the plant.

2. The number of leaves per plant was deter-
mined by counting.

3. The leaf area index (LAI) was calcula m
the leaf area.

4. The length of the panicle (cm)*wa asured

with a linear tape
p t was deter-

5. The number of pani
mined by counting.

6. The number of segds p
mined by counting.

7. The numb @ eds'per pod was obtained by

counting
8. Wei % ds per plant.

tatistigal analysis. The morphological and yield
a collected were subjected to Analysis of Vari-
ANOQOVA) for a single-factor experiment in
omized Complete Block Design (RCBD) us-
ing Genstat. Treatment means obtained were ap-
propriately compared for statistical significance
using Fisher's least significant difference (F-LSD)
at the 0.05 probability level.

RESULTS AND DISCUSSION

Soils and Meteorological Data. The soils of the ex-
perimental sites were texturally sandy loam in
2018 and 2019 (Table 1). The table below indi-
cates the soil pH was low, with a value of 4.5 in
2018 but high in 2019, with a value of 5.13. Soil
organic matter and nitrogen were high in both
years, but values in 2018 were higher than in
2019

Available P was high in both years but higher in
20118 than in 2019. Soil calcium and magnesium
were above the critical levels. The soil's base sat-
uration was also high in both years.

Table 2 shows the total annual rainfall for 2018
and 2019 as 2028.6 mm and 3075.0 mm, respec-
tively. The rainfall was bimodal and peaked in
April and September of 2018 and July and Sep-
tember of 2019, but it was higher in September
of 2019 than in other months. April to October
experienced high and stable rainy days in 2018
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but were higher in 2019. The temperature was 2018 | 2019
relatively high throughout the year 2018 and loam| loam
2019. The mean monthly max temp was 32.9 °C | Chemical properties
and 31.7 °C, respectively, in 2018 and 2019. Rela-  [PH (H:0) 450 513
tively, humidity was lowest in Feb while it was | Organic matter (%) 242) 171
highest in July. Organic carbon (%) 1,13 1,07
Total N (%) 023] 017
Available P (mg Kg1) 19,80 13,78
Table 1 - Physico-chemical properties of the Exchangeable K (cmol Kg) 017] 0,24
experimental sites in 2018 and 2019 cropping Exchangeable Na (cmol Kg'1) 0,23 012
Seasons Exchangeable Ca (cmol Kg1)
| 2018 | 2019 Exchangeable Ea (cmol Kg1)
Physical properties Exchangeable Mg (cmol Kg1)
0,
gﬁi“é} )/") 1?% 8;;8 Effective CEC (cmol Kg'1) 4,76
2 . ’ Base saturation (%) 81,53
Clay (%) 12,90 11,10
Textural class Sandy| Sandy

Table 2 - Agrometeorological data of the experimental sites for 2018 an

Month Rainfall Maximum air Relative Rai xXimum air Relative

Amount, temperature, °C humidity, % unt, temperature, °C Humidity
mm 2018 (0900HTrs) 2019 (%)

(0900HTrs)
January 0.0 34.1 78 38.9 35 65
February 80.1 34.5 80.9 34 69
March 9.6 34.4 65.7 34 84
April 337.5 32.5 137.1 36 79
May 246.6 32.6 87 355.7 32 77
June 326.6 30.9 87 523.4 29 76
July 237 9.6 84 554.1 28 90
August 173.3 80 206.6 30 89
September 334.7 0.1 85 635.0 27 88
October 238.9 78 367.3 31 78
November 44.3 0.7 81 107.2 32 70
December 0.0 4.5 87 0.0 32 47
Total 79 3075.0 32 76

2028.6 (} 395.1
Table 3 shows th @tbe cropping system
and fertiliser r %h plant height of rice. The

cropping s‘% no significant difference
(P>0.05) jmghe"plant height of rice in both crop-
i %cept at 8 WAP in 2018. This could
: 0 low nutrient uptake and resource

cantly the lowest plant height at 2 WAP in both
years among the cropping systems. This is con-
sistent with [15], who reported that intercrop-
ping significantly reduced the plant height of rice,
which could be attributed to competition for re-
sources.

The fertiliser rate showed no significant differ-
ence in plant height of rice except at 6 and 10

Section “Agriculture”

WAP in 2018, while significant differences were
observed at 4, 6 and 8 WAP. Okg NPK (Control)
gave significantly the lowest plant height of rice
across all the sample ages in 2019. By implica-
tion, nitrogen increases and improves considera-
bly the vegetative growth of rice.

Interaction of rice and fertiliser in both sole and
intercrop showed consistent significant differ-
ences in plant height of rice at 6WAP in the 2018
and 2019 cropping seasons. This is consistent
with [16], who reported that fertiliser application
in intercropping significantly impacted upland
rice's growth and development. Among the inter-
crop crop interactions, the intercrop 0 kg NPK
(control) consistently produced the lowest num-
ber of plant heights of rice at 4, 8, and 10 WAP in
both years. This is consistent with the findings of
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[17], who reported that no fertiliser application
can affect the height of upland rice. Intercrop in-
teraction in sole had 400 kg NPK fertiliser as the
highest plant height of rice at 4 and 6 WAP in
2018, while in 2019, the trend changed as 400 kg

fertiliser gave the highest plant height at 4, 8 and
10 WAP, respectively. This is also consistent with
[16], who reported that the combination of ferti-
liser and intercropping significantly impacted
rice's plant height.

Table 3 - Effect of cropping system and fertiliser rate on plant height of rice at different stages of growth in

2018 and 2019 cropping seasons

2018 | ] 2019
Plant height (cm)

Treatment Weeks after planting (WAP)
Cropping system (C) 2 4 6 8 10 2 4 6 4 10
Sole rice 439|984 | 1527 |16.73 | 22.25 515 |10.28 41 | 23 395
Intercrop rice 435(9.20 |16.09 | 18.63 | 22.74 5.29 | 10.73{ 16. 14| 39.1
LSD(0.05) ns ns ns 1.407 | ns ns ns ns
NPK-15:15:15 Fertilizer rate (F) 4
(kgha?)
0 (Control) . 5.02 19.70¥] 14.03 | 1945 | 354
100 . 7 .88 | 15.20 | 21.00 | 37.7
200 . % 45| 1487 | 21.08 | 37.6
300 . 3 10.80 | 18.81 | 23.34 | 38.3
400 568 | 11.68 | 17.07 | 26.82 | 47.5
LSD(0.05) ns 1.587 | 2.225 | 5.500 | ns
Interaction (C x F)
Sole rice x 0 kg ha 4.53 [958 |13.50 ] 19.60 | 35.8
Sole rice x 100 kg ha'! 493 1947 |13.50 ] 21.73 | 38.6
Sole rice x 200 kg ha'! 5.07 |10.93 | 15.20 | 22.50 | 34.1
Sole rice x 300 kg ha1 527 |10.23 | 18,57 | 25.20 | 40.1
Sole rice x 400 kg ha! . 593 |11.17 | 16.30 | 28.65 | 49.1
Intercrop rice x 0 kg ha'! 16.10 | 19.03 550 |9.83 |14.57|19.29 | 35.0
Intercrop rice x 100 kg ha-! 18.33 | 19.20 520 |10.30 ]| 16.90 | 20.27 | 36.8
Intercrop ricex 200 kg ha! 20.67 | 21.53 497 997 | 1454 |19.66 | 41.0
Intercrop rice x 300 kg ha! 20.67 | 28.13 533 |11.37 | 19.05 | 21.47 | 36.6
Intercrop rice x 400 kg ha'! 17.37 | 25.80 543 |12.20 | 17.83 | 25.00 | 459
LSD(o.05) 3.147 | 4351 1.169 | 2.244 | 3.147 | ns Ns

Table 4 shows the effe
and fertiliser on,$eve

different stage
cropping s ad no significant effect
(P>0.05) @' he humber of leaves/plants of rice
i ehopping seasons across the sampled

the cropping system
eaves/plants of rice at
offgrowth in 2018 and 2019. The

ce in the number of leaves per plant be-
tween sole cropping and intercropping systems.
However, intercrop rice consistently gave the
lowest number of leaves/plant of rice at 2 WAP
in both cropping seasons.

Among the fertiliser rates, 4, 6, and 10, WAP pro-
duced significant differences in the number of
rice leaves in 2018, while significant differences
were observed across the sample ages expected

Section “Agriculture”

at 2 WAP in 2019, respectively. Among the ferti-
liser rates, 0 kg (control) gave the lowest number
of leaves of rice significantly across the sample
dates in 2018, except at 4 WAP, while consisten-
cy was observed in the trend in 2019, except at 2
WAP. This is consistent with previous studies by
[19], who reported that 0 kg N:P:K (control) sig-
nificantly produced the lowest number of leaves
of rice/plant in sole crop and intercrop.

The interaction of rice and fertiliser in sole and
intercrop showed a significant difference across
all the sampled ages, except for 2 WAP in both
cropping seasons. This is consistent with [20],
who reported a positive effect of intercropping
on the crops. Among the interactions of rice and
fertiliser in sole 0 kg N:P:K (control), fertiliser
consistently gave the lowest number of rice
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leaves at 4, 6, and 10 WAP in 2018 and 20109, re-
spectively. Among the intercrop crop interactions
of rice and fertiliser, 100 kg fertiliser gave the
lowest number of rice leaves at 6 WAP in both

years. In comparison, 400 kg fertiliser gave the
highest number of rice leaves at 6 WAP in 2018
and 2019, respectively. This could be attributed
to the availability of nutrients to the rice plant.

Table 4 - Effect of cropping system and fertiliser rates on the number of leaves/plants of rice at different stages

of growth in the 2018 and 2019 cropping seasons

2018 | ] 2019
Number of leaves/plant

Treatment Weeks after planting (WAP)
Cropping system (C) 2 4 6 8 10 2 4
Sole rice 3.820 | 10.51 | 264 | 356 | 37.19 427 | 10.71
Intercrop rice 3.747 | 890 | 25.1 | 369 | 37.75 4.13 | 10.55
LSD(o.05) ns ns ns ns ns ns ns
NPK-15:15:15 Fertilizer rate (F)
(kghat) .
0 (Control) 3.717 | 8.52 711293 | 326
100 3.719 | 847 032 | 32.7 | 46.6
200 3.817 | 10.00 23.05 | 33.7 | 40.2
300 3.767 | 11.40 25,59 1 39.7 | 398
400 3.900 | 10.13 28.70 | 43.0 | 4438
LSD(o.05) ns 2.734 4.775 11032 | 11.34
Interaction (C x F)
Sole rice x 0 kg hat 3.833 | 8.53 16.77 | 27.6 | 23.6
Sole rice x 100 kg ha! 3.500 | 9.33 23.38 | 35,5 | 45.5
Sole rice x 200 kg ha'! 3.933 | 11.67 2450 | 431 | 470
Sole rice x 300 kg ha'! 3.933 | 12.00 25.62 | 449 | 341
Sole rice x 400 kg ha'! 3.900 | 11.00 27.04 | 51.7 | 519
Intercrop rice x 0 kg ha'! 3.600 | 8.50 ) . . . 20.65 | 31.0 | 416
Intercrop rice x 100 kg ha! 3.9334z.60% | 185 | 329 | 28.39 3.67 | 10.60 | 17.27 | 299 | 47.7
Intercrop ricex 200 kg ha1 3.700 |/8: 5.2 | 44.2 | 45.05 4.00 | 10.67 | 21.60 | 24.2 | 335
Intercrop rice x 300 kg ha-! 3.600 |\10. 0.2 1429 |44.10 4.00 | 10.43 | 25.57 | 34.6 | 455
Intercrop rice x 400 kg ha'! 3 : 321 | 37.6 | 41.07 433 (12373037342 |376
LSD(g,5) 3.866 | 9.45 | 12.56 | 8.544 ns 3.932 | 6.753 | 14.60 | 16.04

S
As shown in Table 5, ng system signifi-
cantly affected the l%a index of rice across
all the sampled dges oth years, except at 2
and 4 WAP anw20 However, the intercrop rice
gave the hi leaf area index at 8 and 10 WAP
in the 2 nd 2019 cropping seasons. This is
d th ilability of N from the legumes to
ice.

The Yertiliser rates showed significant differ-
ences (p<0.05) in the leaf area index of rice
across all the sampled dates in 2018 and 2019
except at 4 WAP in 2018, respectively. This is
consistent with previous studies by [21], who
reported that the application difference in ferti-
liser rate thus significantly influenced the leaf
area index of rice. Among the fertiliser rates, 0 kg
(control) of N:P:K gave the lowest leaf area index
across the sampled ages in both years except at 4

Section “Agriculture”

and 6 WAP in 2018, respectively. This is con-
sistent with the studies by [22], who reported
that inadequate fertilisation resulted in nutrient
deficiency, leading to stunted growth and a de-
creased leaf area index, while 400 kg N:P:K gave
the highest leaf area index at 2, 4, and 6 WAP in
2018 as well produced the highest leaf area index
consistently across all the sample age in 2019.
This implies that a higher fertiliser application
would significantly increase the leaf area index of
upland rice compared to a lower fertiliser appli-
cation rate.

Interaction of rice and fertiliser in both sole and
intercrop showed a consistent trend and signifi-
cant difference in both cropping seasons across
the sample dates except at 4 WAP in 2018.
Among the interaction of rice and fertiliser in
sole rice, 100 kg fertiliser consistently gave the
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lowest leaf index of rice at 4 and 6 WAP in both
years, whereas 400 kg consistently showed the
highest leaf area index of rice at 2, 4, 6, and 8
WAP in both cropping season. Intercrop crop in-

Table 5 - Effect of cropping system and fertiliser rate on |
2018 and 2019 cropping seasons

teraction of rice and fertiliser 0 kg N:P:K (con-
trol) significantly gave rice's lowest leaf area in-
dex across all the sampled ages in both years ex-
ceptat 10 WAP in 2018, respectively.

eaf area index of rice at different stages of growth in

2018 || 2019
Leaf area index
Treatment Weeks after planting (WAP)
Cropping system (C) 2 4 6 8 10 2 4 6 8
Sole rice 0.030[0.137[0.829]1.771[2.065| | 2.553| 0.029] 0.£39[9.806|1.916
Intercrop rice 0.031]0.131[2.051|2.238|2.505| | 0.027| 0.139, 71 2.687
LSD(0.05) ns ns|0.203/0.333]0.364| | 0.002| 0.037 O. 71/0.356

NPK-15:15:15 Fertilizer rate (F) (kg
ha?)

0 (Control) 0.026 .502|1.206|1.552
100 0.029 0.628|1.382|2.365
200 0.031 0.877(1.729(2.795
300 0.034 1.046|2.258(2.976
400 0.034 1.142|2.415|3.412
LSD (g5 0.005 0.296|0.428|0.562
Interaction (C x F)

Sole rice x 0 kg ha'! 0.025 0.458(1.112]1.099
Sole rice x 100 kg ha'! 0.028 749110.0286|0.0868| 0.549|1.371|2.365
Sole rice x 200 kg ha! 2%69|10.0325/0.1287| 0.944|2.000|3.517
Sole rice x 300 kg ha! 2.136](0.0308/0.1717| 0.986|2.416|2.650
Sole rice x 400 kg ha'! 2.385](0.0325/0.2027| 1.095|2.682|3.153

Intercrop rice x 0 kg ha'!

1.835](0.0228|0.1064| 0.547|1.300)|2.004

Intercrop rice x 100 kg ha!

1.784|10.0275[0.1309| 0.707]1.393|2.385

Intercrop ricex 200 kg ha! 1.103

2.865|3.119(]0.0258|0.1232| 0.810|1.459|2.073

Intercrop rice x 300 kg ha'!

1.427|3.368|2.548| |0.0303/0.1649| 1.105|2.100{3.302

Intercrop rice x 400 kg ha!

1.415|2.370|3.236| |0.0294|0.1715| 1.188|2.148|3.670

0.453

0.745/0.813| | 0.005/0.0838]0.4178|0.605|0.796

LSD(0.05) &

Table 6 shows the effect cropping system
and fertiliser rate onfs n plant height at dif-
0

ferent stages of,fer The cropping system

showed no gignifigant difference across all the
sampled a & 18 and 2019, respectively.
Howeve e Soybean consistently gave the
hj tp eight across all the sample ages in

ing seasons, except at 10 WAP in
20

The fertiliser rates showed significant differences
in soybean plant height across all the sampled
ages in cropping seasons except at 2 and 4 WAP
in 2018, respectively. This is consistent with pre-
vious studies that reported a positive correlation
between fertiliser rate and plant height of soy-
beans [23, 24]. This implies that the higher the
fertiliser rate, the taller the plant, which can be
attributed to the increase in nutrient availability.

Section “Agriculture”

The result showed that fertiliser rates' effect on
soybean plant height varied in different cropping
seasons. This can be due to the variation in envi-
ronmental conditions such as temperature, rain-
fall and sunlight, which can affect the uptake and
utilisation of nutrients.

Among the fertiliser rates of 0 kg (control), N:P:K
consistently gave the lowest soybean plant
height at 2 and 6 WAP in 2018 and 2019. Statisti-
cally, 400 kg of N:P:K produced the highest soy-
bean plant height across all the sampled ages in
both cropping seasons except at 10 WAP in 2019.

The interaction of soybean and fertiliser showed
significant differences across all the sampled ag-
es in both cropping seasons except at ZWAP in
2018. However, soybean and fertiliser interac-
tion in sole soybean indicated that 0 kg N:P:K
produced the lowest soybean plant height across

9007




Path of Science. 2024. Vol. 10. No 4

ISSN 2413-9009

all the sample ages in 2018, except at 4 WAP. Alt-
hough the trend was not consistent in 2019, in
the intercrop crop interaction, 400 kg consistent-

ly gave the highest plant height of soybeans
across the sampled ages in both cropping sea-
sons, except for 4 and 6 WAP in 2018.

Table 6 - Effect of the cropping system and fertiliser rate on yield and yield components of rice in the 2018 and

2019 cropping seasons

Treatment Length of | Number of | Number of | | Length of | Number of | Number of

panicles, | panicles / seeds / panicle panicles / seeds /
cm plant plant (cm) plant plant

Cropping system (C)

Sole rice 33.79 5.99 597. 27.87

Intercrop rice 34.11 6.02 656. 27.05

LSD(Q_os) ns

NPK-15:15:15 Fertilizer rate (F)

(kgha?)

0 (Control) 32.99

100 30.89 884.

200 35.61 987.

300 34.07 1088.

400 36.20 9.9 1439.

LSD(0.05) 3.107 ns 411.3

Interaction (C x F)

Sole rice x 0 kg hat 33.05 5.4 619.

Sole rice x 100 kg ha! 28.95 6.5 665.

Sole rice x 200 kg ha! 36.05 9.2 1172.

Sole rice x 300 kg ha! 34.35 10.4 1221.

Sole rice x 400 kg ha! 36.57 10.3 1629.

Intercrop rice x 0 kg ha'! 32.94 7.8 671.

Intercrop rice x 100 kg ha-! 32.80 57.4 1102.

Intercrop ricex 200 kg ha! 3 g 6.73 732 27.79 12.2 803.

Intercrop rice x 300 kg ha! 3% 6.67 789 25.47 9.8 954.

Intercrop rice x 400 kg ha! 3584 6.79 832 27.49 9.5 1249.

LSD(0.05) & 1.056 1279 ns 46.50 581.7

Table 7 shows that the c p&rstem showed

no significant difference i ength of panicles,
number of paniclesfp ant, and number of
seeds per rice i thyears. Intercrop rice pro-
duced the nded length of panicles and
the highes% of seeds per plant in 2018.
The NP iliser rates showed significant dif-

size of panicles per plant and the
anicles per plant of rice in 2018, but
the tgend was not consistent in 2019 (Table 7).
However, among the N:P:K fertiliser rates, 400 kg
NPK produced the highest panicle length per
plant, the highest number of panicles per plant,
and the highest number of seeds per plant in

2018, consistent in 2019 except for several pani-
cles per plant.

Section “Agriculture”

Among the interaction of rice and fertiliser in
sole rice, 400 kg NPK produced the highest
length of panicle, number of panicles and number
of seeds/plants in 2018, while in 2019, 100 kilo-
grams NPK produced the highest length of pani-
cles and highest number of panicles, and highest
number of seeds/plant.

Table 8 indicates the effect of the cropping sys-
tem and fertiliser rates on the number of
leaves/plants of soybeans at different stages of
growth in 2018 and 2019. The cropping system
showed no significant difference across all the
sampled ages in 2018 and 2019, respectively.
The number of leaves under the cropping system
produced significantly the highest number of
soybean leaves in 2018.
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Table 7 - Effect of cropping system and fertiliser rate on plant height of soybean at different stages of growth in

2018 and 2019 cropping seasons

2018 [ 2019
Plant height (cm)

Treatment Weeks after planting (WAP
Cropping system (C) 2 4 6 8 | 10 2 4 6 8 10
Sole soybean 9.3213.78 |30.64 |37.6 |37.6 | [12.11 |21.72 | 36.39 |44.28 |46.9
Intercrop soybean 8.71|12.96 |28.29 |34.8 |34.8| |11.53 |20.13 |36.11 |44.22 |48.2
LSD(o.05) ns |ns ns ns |ns ns ns ns ns ns
NPK-15:15:15 Fertilizer rate (F) (kg ha1)
0 (Control) 8.23|13.59 |26.47 |32.2 32.2]]10.90
100 8.94 |13.13 |30.44 |36.6 |36.6 | |11.40
200 9.19 |12.46 |29.64 |35.1 [35.7 | |11.18
300 9.12113.37 |28.34 |32.5[34.5| |12.38
400 9.58113.79 |32.43 |42.1 |42.1| |13.22 % .
LSD(o.05) ns |ns 5.526 |16.97 697 | |1.352 7 85 6.547 | 7.41
Interaction (C x F) .
Sole soybeanx 0 kg ha'! 8.70 |13.53 |25.62 |30.7 [30.7 | |12.00 | 21.27 433.70 | 42.30 |44.6
Sole soybeanx 100 kg ha! 9.75(13.22 |35.27 [40.4 |40.4 | |10.9%,18.83"|32.40 | 41.73 |43.8
Sole soybeanx 200 kg ha! 9.05 1,1.87119.70 | 35.03 |38.50 [42.5
Sole soybean x 300 kg ha'! 9.47 AN077 22.90 |40.30 |45.70 |48.7
Sole soybean x 400 kg ha-! 9.62 3793 |25.90 |40.50 |53.17 | 55.1
Intercrop soybeanx 0 kg ha-! 7.76 £ 17.50|31.57 |37.57 |43.3
Intercrop soybeanx 100 kg ha't 8.13 11.83 120.67 |36.60 |43.65 |44.5
Intercrop soybean x 200 kg ha! 9.33 10.50 | 18.93 | 33.80 | 40.83 |43.0
Intercrop soybeanx 300 kg ha! 8.77 13.00 | 21.27 | 36.23 | 49.80 | 58.6
Intercrop soybeanx 400 kg ha'! 9.55 12.50 |22.27 |42.33 [49.23 |51.51
LSD (o5 ns 1.912 |5.370 | 6.484 |19.259 [10.47

The fertiliser rates produced a

(p<0.05) on the number of soybean le S
all the sample dates in both croppi ons,
expected at 4 WAP in 2018 and ective-
ly, among the N:P:K fertilis 0 kg pro-

duced the highest number
8 and 10 WAP in both crapping seasons. This im-
plies that an increagi iliser rate on soy-
beans would signi '%crease the number of
leaves per soybean pla

The interacﬁ bean and fertiliser indicat-
ed a signj ifference in the number of soy-
be e;@(oss all the sampled ages in crop-
sons except at 2 and 4 WAP in 2018 (Ta-
his effect, 400 kg NPK produced con-
sistenfly the highest number of leaves at 4 and 10
WAP in both cropping seasons in sole soybeans.
Intercrop interaction of 400 kg consistently pro-
duced the highest soybean leaves at 2, 8, and 10
WAP in both cropping seasons. The intercrop in-
teraction result aligns with [25] findings, which
reported that increasing fertiliser rates signifi-
cantly increased the number of leaves per plant
of soybean intercropped with sorghum, pearl
millet, and maise. This finding implies that in-

Section “Agriculture”

creasing fertiliser rates positively affected the
number of leaves per plant of soybean in the in-
tercropping system.

Table 9 shows that the cropping system showed
no significant difference in the soybean leaf area
index across all the sampled ages in 2018 and
2019 except at 10 WAP in both years. This is con-
sistent with previous studies by [26, 27], who
reported no significant difference in the soybean
leaf area index in different planting patterns
within a cropping system.

The fertiliser rate showed a significant difference
in the leaf area index of soybeans across all the
sample ages in both cropping seasons except at
2 WAP in 2018. However, 400 kg N:P:K gave con-
sistently the highest leaf area index of soybean at
6 and 8 WAP in both cropping seasons. This is
consistent with studies by [28, 29, 30, 31, 32],
who reportedly established that increasing the
fertiliser rate statistically increased the leaf area
index of soybean while it is in disagreement with
the finding [33] who noted a decrease in leaf area
index of soybean as a result of an increase in Ni-
trogen fertiliser application.
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Table 8 - Effect of cropping system and fertiliser rate on the number of leaves/plant of soybean at different
stages of growth in the 2018 and 2019 cropping seasons

2018 || 2019
Number of leaves/plant

Treatment Weeks after planting (WAP)
Cropping system (C) 2 4 6 8 10 2 4 6 8 10
Sole soybean 9.32|13.78|23.45|37.57| 42.8||5.335]/10.14[19.00| 29.7|41.26
Intercrop soybean 8.71/12.96|23.17|35.14| 42.1||5473| 9.85/19.60| 32.1|42.25
LSD(o.05) ns ns ns ns ns ns ns ns ns ns
NPK-15:15:15 Fertilizer rate (F) (kg ha)
0 (Control) 8.22/13.59(20.21|32.15| 384 |5.370| 9.54[14.70| 28. 7
100 8.94
200 9.19
300 9.58
400 10.2
LSD(o.05) 1.646
Interaction (C x F)
Sole soybeanx 0 kg ha! 8.70
Sole soybeanx 100 kg ha'! 9.75
Sole soybeanx 200 kg ha! 9.05
Sole soybean x 300 kg ha'! 9.47
Sole soybean x 400 kg ha-! 9.62
Intercrop soybeanx 0 kg ha-1 7.75
Intercrop soybeanx 100 kg ha't 8.13
Intercrop soybean x 200 kg ha! 9.33
Intercrop soybeanx 300 kg hat 8.77
Intercrop soybeanx 400 kg ha'! 9.55
LSD(o_os) ns
The interaction of soybean and fertilis C&IS'St- fects, 400 kg N.:P:K produced consistently the

. e . lowest leaf area index of soybean at 6 and 8 WAP
ently showed significant differences léaf ) ) 7

(Ta- in both cropping seasons in intercrop soybean. In

area index of sole soybean in b
ble 9). This is consistent with t ndings [

Table 9 - Effect o
growth in 2018

which reported that the leaf& 1ncreased
with the fertiliser applic To these ef-

Intercrop interaction, 400 kg consistently gave
the highest leaf area index at 2 and 10 WA in
both cropping seasons, respectively.

@system and fertiliser rate on Leaf area index of soybean at different stages of
019Cropping seasons

2018 ] 2019
Leaf area index
Weeks after planting (WAP)
2 4 6 8 10 2 4 6 8 10
0.155/0.443]1.157| 3.99| 5.48]||0.355|1.202|3.070| 5.27| 6.43
0.134/0.402|1.200| 3.46| 6.48|]0.321]|1.215|3.206| 5.03| 7.51
ns ns ns ns | 0.666 ns ns ns ns|0.525
NPK-15:15:15 Fertilizer rate (F) (kg ha1)
0 (Control) 0.137/0.543|0.761| 3.14| 5.57||0.308]|0.883|2.082| 4.14| 6.14
100 0.137/0.420/0.833| 3.88| 5.66||0.306|0.998|2.607| 4.86| 6.46
200 0.133]0.447]1.250] 2.93| 5.22][0.300|1.214|3.224| 4.90| 6.02
300 0.169|0.340|1.284| 3.74| 5.95||0.324|1.279|3.411| 5.87| 7.32
400 0.143|0.363|1.764| 495| 7.50|]0.401]|1.670|4.367| 6.00| 8.91
LSD(0.05) ns|0.201]0.434|1.047]1.052] |0.083|0.564|0.422]1.087|0.830
Interaction (C x F)
Sole soybeanx 0 kg ha-! 0.146|0.694|0.675| 3.50| 4.89]]0.320]/0.997|2.230| 4.32| 5.25
Section “Agriculture” 9010
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2018 ] 2019

Leaf area index

Sole soybeanx 100 kg ha! 0.154|0.375|0.751| 4.22| 5.22||0.307]|0.805|2.220| 4.86| 6.23
Sole soybeanx 200 kg ha-! 0.145]0.391/0.989| 2.85| 4.50||0.298|1.267|3.177| 4.92| 5.73
Sole soybean x 300 kg ha! 0.192]0.321|1.306| 4.37| 6.09]]0.358|1.218[3.385| 591| 6.88
Sole soybean x 400 kg ha! 0.136/0.434|2.063| 5.03| 6.70]]0.390|1.725|4.338| 6.36| 8.07
Intercrop soybeanx 0 kg ha! 0.128]0.393]0.847| 2.79| 6.25]|]0.297[0.769]1.935| 3.96| 7.04
Intercrop soybeanx 100 kg ha'! 0.12210.466]0.914| 3.54| 6.10]]0.304|1.191|2.993| 4.86| 6.69
Intercrop soybean x 200 kg ha'! 0.121]0.502|1.511| 3.02| 594||0.302|1.160|3.271| 4.88| 6.32
Intercrop soybeanx 300 kg ha! 0.146]0.359]1.263| 3.10| 5.81|[0.289|1.340|3.436
Intercrop soybeanx 400 kg ha'! 0.150|/0.291|1.465| 4.87| 8.31|[0.412]1.616|4.396
LSD(g,5) 0.060]0.285|0.613{1.481|1.488]0.117|0.798] 0.59

The cropping system indicated a significant dif-
ference in the number of seeds/plants in 2018,
while in 2019, the number of seeds per plant and
the number of seeds/pods gave significant differ-
ences (Table 10). This is consistent with the find-
ings of [16], who reported that the number of

cropping seasons

seeds per plant in intercroppi

higher number of seeds .%

These could be attrib

utilisation, leading

higher seed producti

soybean.

ent resource
ant growth and a

to
ett
/po

Table 10 - Effect of cropping system and fertiliser rate on yield %ent of Soybeans in 2018 and 2019
2018

2019
Nu Number
Treatment of se Number of seeds per Number
ofiseeds per of seeds per
plant
pod pod
Cropping system (C)
Sole rice 341 1.942 1.834 130.5
Intercrop rice 159.8 2.122 2.086 139.0
LSD(o_os) 8.09 ns 0.205 8.31
NPK-15:15:15 Fertilizer rate (F) (kg ha'1) ﬁ
0 (Control) 120.0 1.690 1.739 95.9
100 1 136.7 1.989 1919 126.5
200 152.0 2.141 2.039 145.4
300 P 157.9 2.207 1.901 135.4
400 \ 1 168.2 2.133 2.202 170.5
LSD (g5 12.79 0.337 0.325 13.13
Interaction (C x F)
Solerice x 0 kgh 110.4 1.466 1.554 91.1
120.5 1.862 1.599 115.8
139.1 2.036 1.923 135.9
145.5 2.255 1.888 143.4
155.3 2.092 2.206 166.2
129.7 1914 1.924 100.7
152.8 2.116 2.239 137.2
Intercrop ricex 200 kg ha! 165.0 2.247 2.155 154.8
Intercrop rice x 300 kg ha! 170.4 2.159 1.913 127.3
Intercrop rice x 400 kg ha! 181.0 2.175 2.198 170.5
LSD(0.05) 18.09 0.477 0.459 18.57

The fertiliser showed significant differences
across all the yield components of soybeans in
2018 and 2019, while 0 kg NPK consistently pro-
duced the lowest yield component in 2018 and

Section “Agriculture”

2019. This implies that the higher the fertiliser
rate, the higher the yield component. On the oth-
er hand, 400 kg NPK fertiliser produced a static
yield component of soybeans in both cropping
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seasons, with the expected number of CONCLUSIONS
seeds/pods of soybeans in 2018. The interaction
of soybean and fertiliser rates produced signifi-
cant differences in all yield components of soy-
beans (Table 10) in both cropping seasons. Inter-
action of soybean and fertiliser rates in sole and
intercrop indicated 0 kg in sole and intercrop
produced consistently, the lowest yield compo-
nent in both the 2018 and 2019 cropping sea-
sons except on the number of seeds/plant in 0 kg
(control) and soybean intercrop.

Based on the result of this investigation, it was
observed that the cropping system and increased
fertiliser rates positively affected upland rice's
growth and yield component. It was noted that
the N:P:K fertiliser rate (400 kg) gave the highest
growth and yield component of upland rice in the
rice/soybean intercropping system.
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Abstract. The importance of renewable energy cannot be over-
emphasized. Titanium IV oxide (TiO;) is the most suitable
semiconductor for dye-sensitized solar cells (DSSC) due to its chemical
stability, non-toxicity and excellent optoelectronic properties. In this
research, TiO, is coated on Graphene to enhance its charge transport,
aiming to reduce recombination, a main setback in DSSCs.
Understanding Graphene- TiO,contact is, therefore, essential for DSSC
application. Using doctor blading, TiO2 thin films were deposited on
single-layer graphene (SLG) and fluorine tin oxide (FTO). The films were
annealed at 2 °C /min and 1 °C/min up to a temperature of 450 °C, then
sintering at this temperature for 30 minutes. Four four-point probes
SRM -232 were used to measure the samples' sheet resistance. The film
thickness was obtained from transmittance using pointwise
unconstrained minimization  approximation (PUMA). UV-VIS
spectrophotometer was employed to measure transmittance. The
resistivity of TiO; on both FTO and Graphene was of order 10 Q cm.
However, TiO, annealed on graphene matrix exhibited a slightly lower
resistivity, 5.6 x10* Q cm, compared to 6.0 x10*Q cm on FTO. Optical
transmittance on the visible region was lower for TiO, on FTO than on
SLG, 71.48% and 80.11%, respectively. The annealing rate decreased
the weak absorption region's Urbach energy (Eu). Urbach energies for
1°C/min TiO,0on FTO and SLG were 361 meV and 261 meV, respectively.
This accounted for the decrease in film disorders due to annealing. A
striking relation between sheet resistivity and Urbach was reported,
suggesting SLG as a suitable candidate for the photoanode of a DSSC.

Keywords: Graphene; Urbach energy; Resistivity; Annealing; Titanium IV
oxide.

INTRODUCTION

Dye-sensitized cells researchers have revolution
is mainly based on titanium dioxide (TiO2) films
due to their excellent optoelectronic properties,
such as high refractive index, large band gap and
high transmittance in the visible region [1]. The
optical and structural properties of TiO2 films can
be tailored to promote their applications via dep-
osition methods such as sputtering, doctor blad-
ing, chemical vapour deposition, and sol-gel pro-
cesses [2]. Doctor Blade is a popular approach be-
cause it is simple, easy to scale up, cost-effective
and suitable for large-area processing [3]. Several
studies have been initiated to modify the electrical
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transport properties of TiO2 using binary-system
electrodes [4].

Graphene-based devices are promising candi-
dates for future high-speed field-effect transistors
(FETs) because they have a high carrier mobility
of more than 10*cm?2V-1st [5]. The mono-layer
Graphene is a zero-gap semiconductor with a lin-
ear dispersion. In contrast, the multilayer gra-
phene is a semimetal with a small band overlap
between the conduction and valence bands. Elec-
trons through single-layer graphene hop with
minimal scattering and at a very high Fermi veloc-
ity of ~ 106m/s [6].

10001


https://www.jkuat.ac.ke/
http://dx.doi.org/10.22178/pos.103-31
mailto:geoffreyriungu@gmail.com
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

Path of Science. 2024. Vol. 10. No 4

The SRM-232 offers a low-cost hand-held sheet
resistance meter with a four-point probe for
measuring the sheet resistance of applied coat-
ings such as conductive paints, EMI coatings, ITO
on glass, and many other types of thin films.

Generally, near band edges in optical absorption,
an electron from the top of the valence band gets
excited into the bottom of the conduction band
across the energy band gap [7]. The Urbach en-
ergy, indicating the width of the exponentially de-
caying sub-bandgap absorption tail, is commonly
used to indicate the electronic quality of thin-film
materials for application in solar cells [8].

This work analyses the electrical conductivity of
TiO2 grown on single-layer Graphene (SLG), and
the relationship to Urbach energies is thus re-
ported. This study aims to advance the optoelec-
tronic applications of SLG to dye-sensitized solar
cells.

Experimental procedure

Graphene. Single-layer Graphene was sourced
from Charmgraphene Co. Ltd, Gwonseon-gu,
Suwon, Republic of Korea. Graphene films were
synthesized with thermal chemical vapour depo-
sition (CVD) technology based on the roll-to-roll
method. SLG was coated on a SiO2 substrate.

TiO2 Nanocrystalline TiO2 (T/SP, 18% wt, sourced
from Solaronix, Switzerland.

Fluorine-doped tin IV oxide (FTO). FTO (SnO2: F)
7 Q/sq, was sourced from Xinyan Technology Co.
Limited, China.

Thin film deposition and annealing. Thin films
were coated on FTO and SLG using the doctor
blading technique. The prepared films were an-
nealed using a mulffle furnace at controlled rates
of 1 °C/min and 2 °C/min from room temperature
up to 450 °C. The films were then sintered for 30
minutes and cooled gradually back to room tem-
perature.

Measurements and analysis

The optical transmittance was measured using a
beam UV-visible spectrophotometer (Shimadzu
UV probe 1800, Japan) in the 200-1100 nm wave-
length range. Absorption coefficient Values for all
corresponding wavelengths were obtained using
SCOUT thin film analysis software [9]. The sheet
resistance of the films was measured using a four-
point probe, model SRM-232, as shown in Fig-
ure 1.
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Figure 1 - Functional block diagram of SRM-232
Four-point probe

The voltage was measured across the inner
probes, while the current was measured across
the outer probes. The probes were operated man-
ually by pressing the film. Sheet resistance (Rs)
values are calculated and displayed on the digital
panel. Resistivity (p) is defined in terms of voltage
(V), current (I) and thickness (t) as in Equations 1
and 2.

p=4532-t (1)
p = 4.532R, t ((cm) 2)

The Urbach energy was calculated by plotting
In(a) vs hv and fitting the linear part of the curve
with a straight line. The gradient of the line was
used to calculate the search energies [10] as in
Equation 3.

a(h) = aoexp(;>) 3)

A pointwise unconstrained optimization ap-
proach (PUMA) was used to estimate the thick-
ness of the films from transmittance data [11].
Fora thin film deposited on a thick transparent
substrate. The formulae giving thickness of film
from the transmittance as a function of the wave-
length A is derived as shown [12] from Equations
4-9:

Ax

Transmittance (T) = —— (4)
where A = 16s(n? + k?) (5)
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B=1[n+ 1)?% + k?]
[(n + D(n + s2) + k2] (6)

C=[n*—-1+k?>)n?> —s? + k?) —
2k2(s? + 1)]2cosp —k[2(n? — s? +
kK%2) + (s + D(n? — 1 + k?)]2sin ¢(7)

D =1[(n- 1%+ k?]
(n—1Dn —s?) +k?] (8)

¢ =4mnnd/A, x = exp(-ad), o = 41k /A. 9

where d is the thickness of the film, s and n are the
substrate and film's refraction index, a is the ab-
sorption coefficient, and « is the (dimensionless)
extinction coefficient.

RESULTS AND DISCUSSION

Sheet resistance. Figure 2 shows sheet resistance
for annealed TiO2 on fluorine-doped tin IV oxide
(FTO) and single-layer Graphene (SLG).

500

400

300

200

Rs (ohm/sq)

100 4

v v

T T T T T T
FTOdeg/min Tigd2gmfiT ©iO2 on BF&phddeg/min Tiddegin@n TiO2 on Gr
annealing rate

Figure 2 - Sheet resistance for annealed TiO2 on FTO
and Graphene films

The sheet resistance of FTO is lower than SLG,
14.94798 and 31.62315 ()/sq, respectively. How-
ever, TiOz annealed on graphene substrate exhib-
ited lower resistance than on FTO substrate, 3.28
x102and 4.12x 102 /sq, respectively. Mono-layer
Graphene, through its planar hexagonal lattice
structure, increases the layer conductivity for an-
nealed TiO2, resulting in better electron transport
for the composite film.
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Sheet resistivity. Figure 3 shows the sheet resis-
tivity of TiOz as a function of annealing and the ef-
fects of Graphene on the resistivity.

T T T T i T ) T ) T
FTO TiOzv SLG TiOz
6.0x10° 1 2 deg/min 2 deg/mi
FTOTIO, ’ \V
’E‘ 1 deg/min SLGTIO,
£ )
& ) 1 deg/min
= 40107 T
b \4
>
b= SLG
2
0
® 2000t
-
0
0
£
? v
00 ] FTO

Annealing rates

Figure 3 — Sheet resistivity against annealing for Ti02
on FTO and Graphene

The sheet resistivity of TiO2 on both FTO and Gra-
phene was of order 104 Qcm. However, upon an-
nealing TiO2z at 1 °C per minute on the SLG sheet,
resistivity is lower than on FTO. 5.6 x10-# Qlcm is
thus reported for SLG as compared to 6.0x10-4
Qcm on FTO. FTO has uneven morphology, which
results in high porosity of the TiO2 layer, conse-
quently producing subsurface defects in the
FTO/TiOz2 interface. On the other hand, Graphene
is highly crystalline. Therefore, this reduction in
resistivity for TiOz annealed on Graphene could be
attributed to better charge transport due to de-
creased lattice defects for TiO2 annealed on Gra-
phene.

Transmittance. Figure 4 shows transmittance
spectra for tio2 annealed on FTO and SLG. Gra-
phene on glass had a transmittance peak at a
wavelength of 502.89 nm and 81.62%. Con-
versely, FTO peaked at 746.43 nm and 80.28%
transmittance, as shown in Table 1.

For the annealed TiO2 the peaks were at
686.71 nm and 754.22 nm for SLG and FTO, re-
spectively. Transmittance for annealed films de-
creased more for FTO than Graphene at 66.25%
and 71.95%, respectively.
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Figure 4 - Transmittance for annealed Ti02 on
Graphene and FTO versus wavelength

High transmittance means that very few bonds of
TiO2 absorb a particular wavelength. Low trans-
mittance implies a high number of TiO2 bonds cor-
responding to vibrational energies of the incident
wavelength. Thus, there is more absorption for
TiO2 on FTO than on Graphene. The peaks shift
deeper in the visible region due to annealing, as
shown in Table 1.

Table 1 - Transmittance peaks for TiO2 annealed on
FTO and Graphene

Peak Peak
Sample | wavelength (A) | Transmittance
(nm) (%)
Graphene 502.89 81.62
TiO, on
2 686.71 71.95
Graphene
FTO 746.43 80.28
TiO2 on FTO 754.22 66.25

Absorption coefficient. A graph of absorption co-
efficients against wavelength is shown in Figure 5.
The absorption is of order 104 for all samples.

The coefficients decrease exponentially for all
samples within the visible region. This indicates
the presence of localized states in the band gap.
The absorption edge can be used to measure the
energy bandgap. The absorption coefficient's de-
pendence was used to evaluate Urbach energies
using the Urbach rule as in Equation 3.
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Figure 5 - Absorption coefficient for deposited and
annealed TiO2 films on Graphene

Urbach energy for TiOz on Graphene and FTO.
Figure 6 shows the dependence of absorption co-
efficient edges tailing in weak absorption region
(W) and Urbach region (U) optical transitions
from the extended state (T). Tailing of p(hv) ex-
tending into the energy band gap in region W is
observed for TiO2 on Graphene and FTO. The tail-
ing is more pronounced for TiOz2 on FTO than on
Graphene.

16 T T T T T T T T T T T

144
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In alpha (1/cm)
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| === Tio2 on graphene

|| m—FTO
!| == Ti02 on FTO
4 T T T l‘ T T
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Figure 6 - In (a) vs (hv) for annealed Ti02 on
Graphene and FTO

Exponential tails are associated with low crystal-
line films and disordered amorphous materials
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because of localized states [13, 14]. Further, band
tailing is associated with lattice vibration due to
the creation of sub-surface defects such as va-
cancy-interstitial pairs and antisites [15]. There-
fore, this tailing implies the presence of more lo-
calized states in the band gap for TiO2 coated on
FTO than on Graphene. The absence of tailing for
Graphene and FTO signifies minimal or no local-
ized states. To quantify the broadness of the den-
sity of states, Ubarch energies were evaluated us-
ing Equation 3. The Urbach Energy enumerates
the steepness of the absorption onset near the
band edge.

The evaluated Urbach energies of TiO2 films on
FTO were higher than those of SLG, as shown in
Table 2. High Urbach energy confirms enhanced
photocatalytic efficiency due to the disorder and
defects that introduced localized states at or near
the conduction band level [16]. Therefore, lower
Urbach energies of 260 meV signify fewer lattice
defects for TiO2 on the SLG substrate.

Table 2 - Urbach energies of Ti02 on FTO and
Graphene

Urbach energy 2°/ min | 1°/min
Tio, on FTO Eu (meV) 414 365
TiO, on Graphene(meV) 329 260

Relationship of Urbach energy and resistivity of
TiOz on Graphene and FTO. In Figure 7, we ob-
serve a direct variation between Urbach energy
and sheet resistivity of TiO2 on FTO and SLG. The
optical band gap, Urbach energy, and electrical re-
sistivity were found to depend systematically on
the crystallite size [17]. In low crystalline, weakly
crystalline, disordered, and amorphous materials,
an exponential tail, known as the Urbach tail, ex-
ists at the band edge of the absorption/absorption
coefficient curve. This exponential tail plays a cru-
cial role in understanding the electronic transport
properties of composite materials [18].

Therefore, as observed in Figure 7, TiO2 annealed
films on Graphene have a lower Urbach energy
and sheet resistivity of 260 meV and 5.6 x10-4
Qcm. Annealing gradually increases crystallite
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sizes, decreases lattice imperfections, and en-
hances nucleation and coalescence.

6.0x10*
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Figure 7 — A relation between Urbach energies and
resistivity for TiO2 on FTO and Graphene

However, studies by [19] have reported that local-
ized tail states in amorphous semiconductors
arise from defects-generated disorder. The de-
crease in resistivity of TiO2 on SLG can be at-
tributed to the excellent conductivity of Graphene.

CONCLUSIONS

Uniform TiO2 nanocomposite thin films were de-
posited on FTO and graphene interface glass sub-
strates using the doctor-blading deposition tech-
nique. The four-point probe, model SRM-232, was
used to measure the sheet resistance of the films.
Sub-surface defects of the TiO2 films on FTO and
SLG, as manifested by the Urbach energy tails in
the bandgap, were used to measure the disorder
of the movie. A direct relation between Urbach en-
ergy and sheet resistivity as a result of annealing
is thus reported for both TiO2 on FTO and on Gra-
phene. These observations indicate that fine con-
trol over sheet resistivity and microstructure of
the films can be achieved via annealing TiO2 on
Graphene to harness it for various optoelectronic
applications.
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INTRODUCTION

Abstract. The world's health is being threatened by antimicrobial
resistance (AMR). According to the World Health Organization, it is one of
humanity's top ten worldwide public health problems. Serratia marcescens
is an opportunistic pathogen that can be isolated from soil, plants, water,
and air. Additionally, Serratia species offer a valuable supply of secondary
metabolites that are comparatively underutilised and may have anti-MDR
pathogenic properties. The present research aimed to determine the
antibacterial potential of Serratia marcescens isolated from the leaves of
Bryophyllum pinnatum against clinical bacterial isolates. The leaves of
Bryophyllum pinnatum were collected, surface sterilised, cultured at 37 °C
for 24 hours and identified utilising viteks 2 automated techniques and
molecular methods. The crude metabolites extract of Serratia marcescens
were extracted and utilised for antibacterial susceptibility testing using
agar healthy diffusion methods. The data were measured in the diameter
zone of inhibition. This study revealed six endophytic bacteria were
isolated from Bryophyllum pinnatum following standard microbiological
culture methods. The endophytic bacteria isolate tag L03 was found to be
Gram-Negative Rod. The isolate was tentatively identified as Serratia ficaria
and molecularly identified as Serratia marcescens. The metabolites of
Serratia marcescens endophytes revealed a significant antibacterial activity
on Klebsiella pneumoniae with a diameter zone of inhibition of 17.7 mm at
100% concentration, followed by Staphylococcus sciuri with a 12.7 mm
diameter zone of inhibition. These results suggested that endophytic
bacteria Serratia marcescens were isolated from the leaves of Bryophyllum
pinnatum and had shown potent antibacterial activity that could be
employed to create new antibacterial agents.

Keywords: Endophytic bacteria; Serratia marcescens; Bryophyllum
pinnatum; Antibacterial activity.

possible reservoirs of new antimicrobial sub-
stances has gained significant interest.

Increased antibiotic resistance has recently be-
come a significant obstacle in healthcare, present-
ing a considerable danger to public health world-
wide. Excessive and incorrect usage of antibiotics
has expedited the emergence of resistance in dis-
ease-causing bacteria, making numerous tradi-
tional medicines ineffective [11]. This worrisome
pattern highlights the immediate necessity for
new tactics to address bacterial infections. Inves-
tigating medicinal and endophytic bacteria as

Section “Biology and Environmental Sciences”

Bryophyllum pinnatum Lam. a member of the
Crassulaceae family, is native to Madagascar and
is also found in parts of Asia, America, New Zea-
land, Australia, and Africa. The leaves of this plant,
commonly known as "folha-da-fortuna" in Brazil,
are used to treat asthma and bronchitis. Addition-
ally, it is applied externally to treat burns, eye in-
fections, blisters, kidney stones, wounds, ulcers,
and insect bites [4].
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Endophytes are symbiotic organisms that reside
within plant tissues for at least a portion of their
life cycles without causing harm or disease [8].
Endophytic bacteria present a hopeful oppor-
tunity for identifying novel antibiotics and medic-
inal substances. Unlike traditional antibiotics
from soil bacteria or fungi, endophytes reside in a
specific ecological environment within plants.
This environment exposes them to various selec-
tion pressures and promotes the creation of bio-
active chemicals with unique chemical structures
and modes of action [15].

Serratia marcescens is an endophyte bacterium
that has been shown to affect plants positively.
Serratia marcescens is beneficial in several scien-
tific journals. This bacterium is classified as a
Gram-negative member of a genus with two sub-
species and fourteen recognised species. As per
[1], Serratia marcescens is a rod-shaped, gram-
negative Enterobacteriaceae bacterium. Its ability
to produce prodigiosin, a red pigment, even at
room temperature is one of its unique quali-
ties [14].

Serratia are prevalent in the environment and can
be found in plants, animals, food, soil, and water.
Serratia species are a great source of secondary
metabolites that have not yet been fully utilised
and may be active against Multi-Drug Resistant
pathogens.

MATERIALS AND METHODS

Collection of leaves of Bryophylum pinnatum.
Fresh and healthy leaves of Bryophyllum pinna-
tum were picked and collected from the garden in
a sealed zipper bag. They were identified and val-
idated at the Department of Biological Sciences,
Edo State University, Uzairue, Nigeria.

[solation of Endophytic Serratia marcescens. The
leaves were chopped into little bits of 5.5 mm
(length and width) with sterile blades. These parts
were cleaned three times using tap and sterile wa-
ter. The leaflets were washed twice with sterile
water, with the parts remaining in each wash for
3 minutes. The leaf pieces were surface sterilised
for one minute in 70 % ethanol and then soaked
in 2% sodium hypochlorite solution for 5 minutes.
The samples were then washed three times in
sterile distilled water and placed on Nutrient
Agar, and a sterility test was also done by inocu-
lating an aliquot of the last rinse water on NA.
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Morphological and Biochemical Characterisation
of Endophytic Serratia marcescens. The primary
characterisation of Serratia marcescens was per-
formed through Gram Staining and biochemical
tests using vitek 2 compact systems. The endo-
phytic bacterial isolates were stained using Gram
staining techniques [12] and biochemical tests us-
ing vitek 2 compact systems as described [16].

Molecular Characterization of Endophytic Serratia
marcescens. The isolate underwent another iden-
tification round using molecular techniques to
verify the primary identification. The DNA of the
endophytic bacterial isolate was isolated and pu-
rified utilising a zymo bacterial mini prep extrac-
tion kit in line with the manufacturer's instruc-
tions. Primers 27F (5'-
AGAGTTTGATCMTGGCTCAG-3") and 1492R (5'-
CGGTTACCTTGTTACGA CTT-3") were used to am-
plify the 16S rRNA gene at the following tempera-
tures: 950C for two minutes; 30 cycles of 95°C for
thirty seconds; 55°C for forty-five seconds; 72°C
for ninety seconds; and 72°C for the final elonga-
tion of seven minutes. 50 ng of DNA, 30 pl of each
primer, and 12.5 pl of Thermo Scientific's 2x
Dream Taq PCR Master Mix were all included in
the 25 pl PCR mixture. PCR was carried out using
an amplifier Master cycler (Thermo Scientific).
PCR products were separated in a 1% agarose gel
containing 0.01% ethidium bromide. UV light was
used to visualise the data. The resultant amplicon,
about 1500 bp in size, was extracted from the gel
and purified using the BigDye Terminator v3.1 cy-
cling sequencing Kit, manufactured by applied Bi-
osystem and sequenced utilising ABI 3500 se-
quencer [9].

Extraction of Endophytic Bacteria Secondary Me-
tabolite. The endophytic Serratia marcescens were
subjected to submerged fermentation in a sterile
Nutrient broth medium as described by [2]. An in-
oculum development was formed by inoculating a
few colonies of Serratia marcescens from a 24-
hour pure culture growth into a 100 ml Erlen-
meyer flask containing 15 ml of nutrient broth. It
was incubated for 24 hours at 37 °C. Afterwards,
the inoculums were transferred onto separate
100 ml Erlenmeyer flasks containing 100 ml of
nutrient broth. This was then allowed to stay in-
cubated at 200 rpm for 72 hours, utilising a rotary
shaker. Following fermentation, the culture broth
was strained, and ethyl acetate was used three
times to extract the filtrate; after being run
through sodium sulphate, the organic phase evap-
orated until it was scorched.
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Antibacterial Activity of Endophytic Serratia mar-
cescens. Antibacterial evaluation of the Serratia
marcescens crude metabolites on laboratory
strains of Escherichia coli, Staphylococcus aureus,
Staphylococcus sciuri, and Klebsiella pneumoniae
was carried out using the agar well diffusion
method as described by [3]. Meropenem
(5 ug/ml) was used as a positive control, and
DMSO (100% v/v) was used as a negative control.
A volume of 0.1 ml of different concentrations
(100, 50, 25%, and 12.5%) of the metabolite's su-
pernatant was transferred into an agar well of
plates streaked with Escherichia coli, Staphylococ-
cus aureus, Staphylococcus sciuri, and Klebsiella
pneumoniae. The plates were incubated for
24 hours at 37 °C. The experiment was conducted
in triplicate, and the resulting diameter zone of in-
hibition was measured in millimetres (mm).

Figure 1

RESULTS AND DISCUSSION

Following standard procedures of surface sterili-
sation and culturing of the fresh leaves of Bryo-
phyllum pinnatum for 24 hours at 37 °C, the endo-
phytic bacteria Serratia marcescens (L03) was iso-
lated and revealed to be circular, raised, smooth,
small, and bright red on nutrient agar plate after
24 hours of incubation. The isolate was deter-
mined to be a Gram-Negative rod, as represented
in Table 1. A similar result was obtained from the
research of [16].

The endophytic bacteria isolate (L03) was identi-
fied as Serratia ficaria using the substrates card of
Vitek 2 bacteriological identification system (Bi-
oMeriex) based on the biochemical and substrates
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characteristics with a probability percentage of
949% identification as displayed in Table 2.

Table 1 - Cultural and Morphological Characteristics
of Serratia marcescens

Parameters |Endophytic Serratia marcescens
Shape Circular

Elevation Raised

Colour Bright red

Size Small

Transparency | Opaque

Surface Smooth

Gram stain Gram-Negative Rod

Table 2 - Vitek 2 Biochemical Identification of Serratia
marcescens

Tests Substrates Amount|LF3
(mg)

Glutamylarylamidasepna 0.0324 |-
Adonitol 0.1875|+
D-Mannose 03]+
L-Pyrrolydonyl-Arylamidase 0.018]-
Beta-Galactosidase 0.036 |-
L-Arabitol 0.3+
D-Maltose 0.3+
D-Cellobiose 03]+
L-prolinearylamidase 0.0234 |-
Beta-N-Acetyl-Glucosamini- 0.0408!
dase

D-Glucose 03]+
Fermentation/Glucose 0.45]-
H20 Production 0.0024 |-
Beta-Glucosidase 0.036|+
D-Mannitol 0.1875|+
Urease 0.15]-
Beta-Xylosidase 0.0324 |-
Saccharose/Sucrose 0.3+
Beta-Alanine arylamidasepna 0.0174 |-
Lipase 0.0192 |-
Palatinose 0.3+
Tyrosine Arylamidase 0.0276| -
Gamma-Glutamyl-Transfer- 00228
ase

D-Sorbitol 0.1875|+
D-Tagalose 0.3]-
5-Keto-D-Gluconate 0.3]-
D-Trehalose 0.3+
Ala-phe-pro-Arylamidase 0.0384 | -
Malonate 0.15]-
Citrate (Sodium) 0.054 |-
L-Lactate Alkalinisation 0.15]-
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Tests Substrates Amount | LF3
(mg)

Alpha-Glucosidase 0.036 |-
Succinate Alkalinisation 0.15]-
Beta-N-Acetyl Galactosamini- 0.0306!
dase
Alpha-Galactosidase 0.036 |-
Phosphatase 0.0504 |-
L-Histide Assimilation 0.087 |-
Ornithine Decarboxylase 0.3]-
L-Lactase Assimilation 0.186 |-
Lysine Decarboxylase 0.15]-
Beta-Glucoronidase 0.0378 |-
Glucine Arylamidase 0.012 |-
Glu-Glu-Arg-Arylamidase 0.0576 |-
Coumarate 0.126 |+
L-Malate Assimilation 0.042 |-
Q /129 Resistance (comp. Vib- 0.0105 |
rio)
Ellman 0.03 |-
Characterised as Serratia ficaria

The isolate (L03) was further subjected to molec-
ular characterisation utilising 16 STRNA genes,
which was confirmed to be identified as Serratia
marcescens with a similarity percentage of 83.2%
with Serratia marcescens strain Tc-8 when

compared using BLAST at the National Center for
Biotechnology Information (NCBI) as shown in
Table 3.

As the rule implies, the accession number was not
obtained due to the low similarity percentage of
83.2%, below 90%. This finding is similar to the
report of several researchers. According to re-
ports, Serratia marcescens has previously been
identified from a variety of plants, including rice
[6], leaves of Vaccinium uliginosum [17], and to-
matoes [13]. Nonetheless, this is the first time an
endophytic Serratia marcescens has been identi-
fied from the plant Bryophyllum pinnatum.

Following fermentation and secondary metabo-
lite extraction from Serratia marcescens, the crude
metabolites extract was tested for antibacterial
activity against four bacterial isolate strains:
Staphylococcus aureus, Klebsiella pneumoniae,
Escherichia coli, and Staphylococcus scuiri. The an-
tibacterial analysis shows that the crude metabo-
lites extract of Serratia marcescens displayed a
broad spectrum antibacterial activity, with
Klebsiella pneumoniae having the highest diame-
ters zone of inhibition of 17.7 mm, followed by
Staphylococcus scuiri 12.7 mm compared to Staph-
ylococcus aureus and Escherichia coli 2.7 mm and
2.0 mm respectively as showed in Table 4.

Table 3 - Molecular Characterisation of Endophytic Bacteria Serratia marcescens

Endophytic bacteria Molecularly Pairwise Similarity Accession
isolate characterised isolate | Percentages (%) | Percentages (%) Number
Isolates LO3 Serratia marcescens 84.9 83.2 NIL
strain Tc-8

Table 4 - Antibacterial Effect of Serratia marcescens Metabolites Crude Extract on Clinical Isolates

Concentrations Diameter zone of inhibition (mm)
Klebsiella Staphylococcus | Staphylococcus | Escherichia
pneumoniae aureus sciuri coli
100 17.7 2.0 12.7 2.7
50 11.3 1.3 6.3 1.7
25 6.7 00 3.7 00
12.5 00 00 00 00
Positive Control (MEROPENEM) 32 11 21 15
Negative Control (DMSO) 00 00 00 00
Authors [10] reported the antibacterial activity of =~ CONCLUSIONS

Serratia marcescens metabolites on Staphylococ-
cus aureus and Klebsiella pneumoniae. This could
result from the biosynthesis of prodigiosin, an an-
timicrobial compound Serratia produces.

Section “Biology and Environmental Sciences”

In conclusion, Serratia marcescens endophytic
bacteria was isolated and identified from the
leaves of Bryopphyluum pinnatum. The crude
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metabolites of Serratia marcescens displayed
moderate antibacterial potential on gram-nega-
tive and Gram-positive bacteria.
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INTRODUCTION

Abstract. The new direction in the current development process is the
implementation of the Sustainable Development Goals (SDGs). The
concept of sustainable development is organised into four dimensions:
economic, social, environmental and institutional. The Sustainable
Development Goals have 17 goals and several indicators for their
measurement. The United Nations (UN) 2015 formulated these 17 points
of Sustainable Development Goals (SDGs) to overcome the problems that
exist in the world. One of the goals contained in the SDG's is goal No 11,
namely Sustainable Cities and Communities. One of the world problems
discussed in this goal is slums found in Target 11.1 points, namely: "Ensure
access to decent, safe and affordable housing and basic services for all
and improve the quality of slums". This research method uses mixed
methods and then solves with qualitative because it can produce a study
of existing phenomena. In this case, case studies greatly help handle
settlements and slums in other places and different handling methods as
a comparative study. Mojokerto's success in addressing slums in
Kedungmaling Village was achieved through strategic integration of
various aspects: involving the community as active actors and working
group formers, intensive on-the-ground mentoring with facilitators, land
management without eviction while consolidating public spaces, strong
commitment from local institutions, and program integration through DAK
Integration and funding collaboration. This approach, which is aligned with
the Sustainable Development Goals (SDG's), not only targets local solutions
but also steers Mojokerto towards international standards of slum
upgrading, making a significant impact at both local and national levels.

Keywords: Sustainable Development Goals; Slum Areas; Settlements.

Sustainable Cities and Communities. One of the
world's problems discussed in this goal is slums,

The new direction in the current development
process is the implementation of the Sustainable
Development Goals (SDGs). The concept of sus-
tainable development is organised into four di-
mensions: economic, social, environmental and
institutional. The Sustainable Development Goals
have 17 goals and several indicators for their
measurement. The United Nations 2015 formu-
lated these 17 Sustainable Development Goals
(SDGs) to tackle the world's problems, such as
poverty and global warming, and address social,
economic and environmental issues in cities. One
of the goals contained in the SDGs is goal no. 11,

Section “Biology and Environmental Sciences”

which are found in Target 11.1 points, namely:
"Ensure access to decent, safe and affordable
housing and basic services for all and improve the
quality of slums", where this problem is still
widely found in the world, one of which is in Mo-
jokerto District. In analysing the population settle-
ments, indicators are often used to calculate the
area of slums divided by the city's total population
and expressed as a percentage. UN-HABITAT de-
scribes the characteristics of slums as residential
areas that do not have basic settlement facilities
and infrastructure, settlements located in illegal
areas and do not have the legal status of land and
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buildings, inadequate building conditions, high
density, located in unhealthy regions and have the
potential for disasters, inhabited by the poor, and
minimal residential areas. UN-Habitat has devel-
oped a definition of slum housing that allows for
household-level surveys to identify slum dwellers
among the urban population. Slum households
are groups of individuals living under the same
roof in metropolitan areas that do not have any of
the following indicators [1]:

1. A sturdy house that can protect its inhabitants
from extreme weather conditions

2. Adequate living space, which means no more
than three people inhabit the same space

3. Easy access to clean (safe) water in sufficient
quantities and at affordable prices

4. Access to adequate sanitation in the form of pri-
vate or shared toilets

5. Certainty and security of tenure can protect res-
idents from forced evictions.

What has been formulated by the United Nations
by the government of the Republic of Indonesia
has been harmonised with the policies imple-
mented to realise a Strategy for Handling Sustain-
able Settlements and Slums, which, of course, is
also adapted to the characteristics and conditions
of each Province and Regency within the territory
of the unitary state of the Republic of Indonesia.

The definition of Settlements, according to Law
No 4 of 1992, concerning Housing and Settle-
ments, is part of the living environment outside
protected areas, both in urban and rural areas,
that function as a living environment or residen-
tial environment and a place of activities that sup-
port livelihoods and livelihoods. In addition, the
urbanisation rate in Indonesia reaches * 1.7% per
year, and + 23% are city dwellers who still live in
slum areas. The definition of slums is "Settlements
that are uninhabitable due to building irregulari-
ties, high building density, and inadequate quality
of buildings and facilities and infrastructure".

The government has enacted Law No 1/2011 on
Housing and Settlement Areas, revising Law No
4/1992 on housing. Generally, this law is a form of
government attention to handling housing and
slums. In Article 1 point 1 of law No 1 Year 2011,
itis stated that housing and settlement areas are a
unified system consisting of guidance, housing ad-
ministration, settlement area administration,
maintenance and repair, prevention and quality
improvement of slum housing and slums, land
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provision, funding and financing systems, and the
role of the community. The law explicitly states
that one scope of implementing Housing and Set-
tlement Areas is preventing and improving the
quality of slums and slums. This is then translated
into policies, strategies, and programs by various
government institutions responsible for control-
ling and enhancing slum housing and settlements.

To implement the provisions of Law No 1 Year
2011 on Housing and Settlement Areas, Govern-
ment Regulation of the Republic of Indonesia
No 88 Year 2014 on the Development of Housing
and Settlement Areas has been stipulated. Guid-
ance on implementing Housing and Settlement
Areas is an effort to realise the objectives of imple-
menting housing and settlement areas. Guidance
is carried out within planning, regulation, control,
and supervision. The government's responsibility
is carried out through coordination; socialisation
of laws and regulations; guidance, supervision
and consultation; education and training; re-
search and development; assistance and empow-
erment; and information and communication sys-
tems development.

Looking at the Regional Medium-Term Develop-
ment Plan (RPJMD) of East Java Province in 2019-
2024, handling slum areas in East Java Province is
also a significant concern. Chapter II on Regional
Overview in East Java mentions that the condition
needs handling of slum areas covering 1,792.59
ha. In the period 2016-2018, the handling of ur-
ban slums covering 1,382.42 Ha, so there is still a
need to handle slum areas covering 410.17 Ha
spread across East Java.

Chapter IV on Strategic Issues also highlights the
problem of Slum Area Handling. At Point 5 on En-
vironmentally Sound and Sustainable Infrastruc-
ture Development, it is stated that the challenge of
regional development in East Java is accessibility
and connectivity between regions to develop and
optimise potential in the Wilis Ring Area, Bromo
Ring, Iljen Ring, Gerbangkertosusila, Java Madura
Maritime Corridor, and Java South Maritime Cor-
ridor. In the Mataraman region, the potential for
tourism and agro-based and maritime industries
on the south coast is not yet supported by access
to freight ports and airports. The fulfilment of
basic housing and settlement service coverage in-
cludes providing regional drinking water, urban
wastewater management systems, and regional
landfills. On the other hand, the fulfilment of the
housing backlog is still limited, and the handling
of slum areas is still not optimal because the
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handling of slum areas has not been implemented
in an integrated manner. Fulfilment of infrastruc-
ture service coverage to reduce poverty and re-
gional inequality is constrained by limited govern-
ment funding sources. For this reason, alternative
efforts are needed to provide non-APBD funding
sources.

Furthermore, in the Mojokerto District Medium-
Term Development Plan (RPJMD) 2021-2026,
Slum Area Management is a critical issue listed in
Chapter 1V, Problems and Strategic Issues. It is
stated that the Mojokerto District Government, in
its development, has faced various social dynam-
ics that have grown in the community. Through
in-depth analysis, the preparation of medium-
term plans needs to consider issues and problems
that often occur in the region as a reference in pre-
paring the RPJMD planning framework. By know-
ing the issues that usually arise, it is hoped that all
programs and activities will be able to overcome
these problems or at least minimise the impact of
all existing issues. Regional development planning
is carried out within the integrated national and
regional development planning framework.
Therefore, the initial stage of regional develop-
ment planning begins with analysing develop-
ment results and problems. The aim is for regional
development planning to synergise and contrib-
ute to solving development problems at the re-
gional, regional, and national levels.

Furthermore, identifying development problems
according to local government affairs is detailed
as the basis for formulating general policies and
development programs. In the discussion of stra-
tegicissues, itis conveyed that the analysis of stra-
tegic issues is an essential and decisive part of the
process of preparing regional development plans
to complement the stages that have been carried
out previously. Identifying appropriate and stra-
tegicissues increases the acceptability of develop-
ment priorities so that they can be accounted for
morally and bureaucratically. Strategic issues are
conditions or things that must be considered or
prioritised in development planning because of
their significant impact on the entity (re-
gion/community) in the future. A strategic issue is
also defined as an essential condition/event or sit-
uation that, if not anticipated, will cause more sig-
nificant harm. The characteristics of a strategic is-
sue are conditions or things that are essential, fun-
damental, long-term, urgent, institutional /organi-
sational and determine future goals. Therefore, it
is necessary to analyse various vital facts and in-
formation identified as strategic issues to
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formulate strategic issues. Another essential fac-
tor that must be considered in formulating strate-
gic issues is the review of the elected Regional
Head's Vision, Mission and Program. It is intended
that the formulation of the resulting issues is in
line with the ideals and expectations of the com-
munity towards the elected regional head and
deputy regional head.

Furthermore, development disparities between
regions are often a serious problem and, if not
eliminated gradually, can lead to more complex is-
sues (such as population, social, economic, politi-
cal and environmental problems). Therefore, it is
necessary to understand the factors that cause de-
velopment disparities between regions. These in-
clude biophysical factors/regional characteristics
(natural resources), artificial resources (availabil-
ity of socio-economic facilities and infrastruc-
ture), human resources, social resources, regional
economic structure characteristics, and local gov-
ernment policies. By knowing the factors that
cause disparities, it is hoped that policies and
strategies can be developed to reduce them. The
following matters need to be improved. First, the
improvement of district roads is still not 100%,
the condition of bridges does not match the width
of the existing road, and there is still a lack of
street lighting.

For this reason, a policy direction is needed to
strengthen the connectivity of growth area facili-
ties or potential areas. Second, physical infrastruc-
ture and social institutions should be improved to
create a livable, safe and comfortable environ-
ment for residents. Third, encouraging the value
of investment from the set target is necessary to
increase the value of investment by the set target.

To synergise regional and sectoral development,
the preparation and stipulation of the Mojokerto
Regency RPJMD 2021-2026 also takes into ac-
count the existence of other documents outside
the planning component, such as the Strategic En-
vironmental Assessment (KLHS) RPJMD of the
Mojokerto Regency Government, where the KLHS
document is one of the considerations in the
RPJMD preparation process, so it is necessary to
have a KLHS document that can be used as a con-
sideration in the preparation process. The func-
tion of the KLHS RPJMD is to ensure that the issues
of strategic problems and strategic targets of sus-
tainable development goals in Mojokerto district
are included in the RPJMD. In addition, the prepa-
ration of KLHS is mandated by Permendagri
No86 of 2017 concerning Procedures for
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planning, controlling and evaluating regional de-
velopment, procedures for assessing draft re-
gional regulations on Regional Long-Term Devel-
opment Plans and Regional Medium-Term Devel-
opment Plans, as well as methods for amending
Regional Long-Term Development Plans, Re-
gional Medium-Term Development Plans, and Re-
gional Apparatus Work Plans. This is necessary to
prepare the Strategic Environmental Assessment
of the Mojokerto Regency RPJMD 2021-2026. In
other parts, sectoral and micro-planning docu-
ments also need to refer to the RPJMD.

Strategic Environmental Assessment (SEA) is
closely related to the regional development Policy
and Program Plan. Strategy is an action or activity
carried out from the beginning of the decision-
making process that significantly impacts the final
results to be achieved. Thus, in the context of SEA,
the activity is a study that, from the beginning,
considers environmental aspects in the decision-
making process in the direction of policies, plans,
or programs. For the decision-making process, it
is necessary first to formulate the strategic issues
occurring in Mojokerto Regency that are included
in the environmental aspects. The analysis of stra-
tegic issues is an essential and decisive part of the
process of preparing regional development plans
to complement the stages that have been carried
out previously. Identifying appropriate and stra-
tegicissues increases the acceptability of develop-
ment priorities so that they can be morally and
ethically accountable to the bureaucracy. Strate-
gic issues are conditions or things that must be
considered or prioritised in development plan-
ning because of their significant impact on the en-
tity (region/society) in the future. A strategic is-
sue is also defined as an essential condition/event
or situation that, if not anticipated, will cause
more significant harm. The characteristics of a
strategic issue are conditions or things that are es-
sential, fundamental, long-term, urgent, institu-
tional/organisational and determine future goals.
The following are the strategic issues of the envi-
ronmental assessment resulting from the strate-
gic issue scoping discussion process.

By photographing the SEA document above along
with the strategic issues discussed, it is concluded
that the Mojokerto District Government is still
paying serious attention to the handling of settle-
ments and slums, especially in improving the
availability of drinking water, proper sanitation
and solving urban waste problems, which are out-
lined in the 3 points of strategic issues of the SEA
document.
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The existence of slums with building irregularities
and low housing quality is still a classic problem,
especially for urban areas in developing countries,
including Indonesia. The attractiveness of the
metropolitan regions that are not matched by the
financial affordability of urbanites to access for-
mal housing is one of the causes of the emergence
of slums. Not only do they affect spatial planning
and encourage environmental degradation, but
slums are also an illustration of inequality, pov-
erty, and low levels of community welfare. There-
fore, the global forum aims to provide decent and
affordable housing for every resident through the
2030 Sustainable Development Goals (SDGs) in
goal eleven, namely "sustainable cities and com-
munities".

The government has implemented various slum
upgrading efforts, as the party is constitutionally
responsible for providing housing and settle-
ments. The slum upgrading program has also
evolved from the concept of the Kampung Im-
provement Program (KIP) in 1969 to the prepara-
tion of the 100-0-100 baseline (100% access to
drinking water, reduction of slum areas to 0%,
and 100% access to proper sanitation) in 2015
and the national-scale KOTAKU (Kota Tanpa Ku-
muh) program in 2016 which continues to this
day. In addition to improving the quality of slums
and preventing the emergence of new slum areas,
the KOTAKU program also makes efforts to im-
prove access to basic infrastructure and services,
the formation of District / City PKP Working
Groups, and integrating community development
through participation.

Although various efforts have been made, prob-
lems related to the existence of slums are still
homework that cannot be resolved. It is not un-
common for the handling program that has been
carried out to be considered partial because it
only focuses on physical development and seems
to only "beautify” the area, so it has not regarded
as various possibilities that can occur in the fu-
ture, including the sustainability of the arrange-
ment. This is reinforced by the lack of control and
follow-up programs after the improvement of set-
tlement quality is carried out, which becomes an
opportunity for the return of slums due to the in-
ability of residents to maintain and develop the
environment.

The central government has rolled out various
programs and strategies for handling slum areas
and settlements throughout Indonesia by involv-
ing local governments, both provincial and
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district/city. The focus is on locations listed in the
Slum Decree issued by the regional district, start-
ing with the calculation of the Slum Value (Scor-
ing) and then continuing with the construction of
Infrastructure, Facilities and Utilities (PSU) to re-
duce the slum value of an area. However, what
happens is that this Slum Area Handling is less
successful, indicated by the slow reduction in the
area of slum areas. Even in some areas, the area of
slums has increased, marked by the issuance of
new Slum Decrees containing new locations that
require handling. There are many influencing fac-
tors, one of which is the development of PSU infra-
structure that is less targeted, so it cannot signifi-
cantly reduce the slum area.

In Mojokerto District itself, from the data we ob-
tained, the Slum Decree has been issued by the
Mojokerto District Government several times
since 2015, 2016, 2019 and, most recently, 2020.
Each time the Slum Decree was issued, it was re-
vised from the previously issued decree. The han-
dling of Slum Areas and Settlements in Mojokerto
District from year to year has not made significant
progress or can be said to be incomplete. It can be
seen that from 2015 to 2016, with the same area
and the exact location, it continued by changing
the composition of the area in these locations.
What is worse is that from 2019 to 2020, there
was a drastic jump in the slum area, from 81.22 Ha
to 314 Ha, with the emergence of many new loca-
tions that require Slum Area handling. Based on
the description above, this research aims to deter-
mine a strategy to improve the existing handling
of slum areas and settlements in Mojokerto using
the SDG's framework.

In research on sustainable development and slum
upgrading, the international journal literature
provides deep insights. For the SDG agenda, stud-
ies [2, 3] highlight local responses to this global
agenda [4] and present an essential framework
for sustainable urban development. Regarding
slum upgrading through relocation and stimulus,
studies [5, 6, 7, 8] provide diverse perspectives on
the successes and failures of various approaches.

Studies on slums and their social problems are
presented [9, 10, 11], which discuss social dynam-
ics, beliefs, and health issues in the neighbour-
hood. Meanwhile, the identification of slum char-
acteristics and factors is described [12, 13].

In the context of typologies and patterns of slum
upgrading, the works [14, 15] provide insights
into various approaches to addressing the issue.
Regarding urban slum management planning and
strategies, research [16, 17, 18] highlights the
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importance of management and development
strategies.

Regarding infrastructure provision as a solution
[19, 20], discuss the importance of infrastructure
in slum upgrading. Finally, community participa-
tion is crucial to improving the quality of slum en-
vironments. This literature provides a compre-
hensive overview of the various aspects and ap-
proaches to addressing slum issues in different
geographical and social contexts.

METHODS

This research method uses mixed methods and
then solves with qualitative methods because it
can produce a study of existing phenomena. In
this case, case studies greatly help it handle settle-
ments and slums in other places and different
handling methods as a comparative study.

Table 1 - Conceptual Framework Summary Matrix
No Research Stages Variable

1. |Research Objective 1: X:SDG'S Goal 11, as
Analysis of Existing Slum | the basic concept of
Areas in Mojokerto the research

Y: Existing condition
of Mojokerto slum
Z:7 SDG'S Goals as
analysis parameters
in the survey ques-
tionnaire

2. |Research Objective 2: X: Conducting Mix
Determine the Dominant | Methods Research
Factors of Slum Areas in |Y: Study of Slum Ar-
Mojokerto eas & Settlements of
SDG's Framework

Z: Analyse Statistical

Data to find Domi-
nant Factors
3. |Research Objective 3: X: Strategy Manage-
Slum Area Management |ment Concept

Strategy by the SDG
Framework

Y: Slum Aspects &
Criteria for Slum
Value Calculation

Z: Slum Area and Set-
tlement Handling
Strategy according to
SDG's

The general scope of this research is Mojokerto
district. The research was focused on taking a case
study of one of the areas determined in the Mojok-
erto Regent Decree related to Slum Area Manage-
ment, namely Kedungmaling Village, Sooko Sub-
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district, Mojokerto District. The identification of
slum conditions in slum areas in the villages that
are the object of research is carried out by scoring
the variables, indicators and items that have been
previously determined, namely on infrastructure,
which includes 1) building condition, 2) environ-
mental road condition, 3) drinking water supply
condition, 4) environmental drainage condition,
5) wastewater management condition, 6) waste
management condition, 7) fire protection condi-
tion.

While the Land Status variable and the Population
Density variable are assessed from the results of
field data collection and secondary data, the as-
sessment of each infrastructure item uses a range
of values/scores with significant differences,
namely values of 5, 3, and 1. This is done so that in
the slum value obtained, there is a clear difference
between the conditions of slums with the catego-
ries of severe slums, moderate slums and light
slums. While the meaning of each value is:

1. A score of 5 represents a deplorable condition
on the assessed item, with the percentage of con-
dition/level of service parameters in the 76-100%
range.

2. Score 3 represents a relatively poor condition
on the assessed item, with the percentage of con-
dition/level of service parameters in the range of
51-75%.

3. Score 1 represents a poor condition on the as-
sessed item, with the percentage of condi-
tion/level of service parameters in the 25-50%
range.

The respondents' ratings on each item were
summed up, resulting in a total score on each in-
dicator, and the scores on each indicator were also
summed up, resulting in a score on each variable.
The value of each variable is summed up again so
that a total value is obtained, which shows the
condition of the slum in the slum settlement area.

RESULTS AND DISCUSSION

Housing and Settlement Development Policy by
RPJMN 2020-2024. Following Law No 1 of 2011
concerning Housing and Settlement Areas, settle-
ment areas are part of the living environment out-
side protected areas, both in urban and rural ar-
eas, which function as living environments or res-
idential environments and places of activity that
support livelihoods and livelihoods. In the Hous-
ing and Settlement Area Sector, the indicator is
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measured based on the percentage of households
occupying dwellings with the following criteria:

1. Building Durability: Roof, wall and floor build-
ing materials of houses meet the requirements;
National Achievement in 2021: 82,47 %.

2. Adequacy of Living Area: Floor area per capita
>7.2 m2. National Outcome in 2021: 93,56 %.

3. Access to decent drinking water: Access to de-
cent drinking water. National achievement in
2021: 90,78 %.

4. Access to proper sanitation: Access to appropri-
ate sanitation. National achievement in 2021:
80,29 %

RPJMN 2020-2024 Policy Directions and Strate-
gies have been determined by the Government of
the Republic of Indonesia so that the development
carried out has clear guidelines. Policy directions
related to Housing and Settlement Areas are:
Gradually increasing community access to decent,
safe and affordable housing and settlements to re-
alise an inclusive and livable city. Meanwhile,
strategies related to housing and settlements can
be described as follows:

1. Demand Strategy:

1.1. Strengthening the primary and secondary
housing financing system, including optimising
the utilisation of long-term financing sources
(Taspen, BPJS).

1.2. Reforming housing subsidies that are more ef-
ficient and well-targeted.

1.3. Expanding housing financing facilities, espe-
cially for irregular-income people and building
their houses independently.

1.4. Developing the services of the Public Housing
Savings Agency (BP Tapera) to expand access to
housing finance.

2. Supply Strategy:

2.1. Increased provision of housing that is by spa-
tial planning and integrated with essential settle-
ment infrastructure services, including public
transportation systems.

2.2. Development of a public housing system
based on flats in urban areas.

2.3. Inclusive urban rejuvenation and land consol-
idation to realise cities without slums.

2.4. Utilisation of land owned by the state / state-
owned enterprises to support housing provision
for the lower middle-income community.
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2.5. The development of the role of the business
world includes BUMN / BUMD in housing provi-
sion (Perumnas, SMF, BTN).

3. Enabling Environment Strategy:

3.1. Strengthening the implementation of reliabil-
ity standards and building order, ease of licensing
and land administration.

3.2. Increasing the capacity of the government /
local governments, communities and businesses
to provide housing.

3.3. Collaboration between the government, local
governments, communities, and businesses
should be increased.

3.4. Developing a system of incentives and disin-
centives in housing provision.

3.5. Developing national and regional housing
public service agencies.

Integrated Slum Management Program with
DAK Integration. The concept of integrated Set-
tlement and Slum Area Management is to focus on
dealing with existing slums while also preventing
the formation of new slums. Therefore, a compre-
hensive Housing and Settlement handling pro-
gram is needed to Improve the quality of slums,
urban renewal, Structurally ill slums, and the pro-
vision of housing and new settlements (public
housing). Aspects towards Cities Without Slums
are determined so that slum area management is
more focused on things that have an essential in-
fluence in reducing the slum value of a housing
and slum area. These aspects are:

1. Essential Infrastructure Aspects: Neighbour-
hood roads, drainage, drinking water, sanitation.
Waste and fire Protection (currently still a prior-
ity)

2. Aspects of Housing Provision: With efforts to in-
crease MBR access to livable housing.

3. Aspects of Housing Finance: Increasing MBR ac-
cess to housing finance to access livable homes.

4. Aspects of Land Status Certainty: Provide secu-
rity of tenure for the community.

5. Spatial Plan Aspects: Spatial enforcement and
space provision for MBR housing in spatial plans.

6. Socio-economic Aspects: Linking slum upgrad-
ing with improving the economic capacity and so-
cial life of slum dwellers.

Currently, the government, through the Ministry
of PUPR, budgets funding for handling Housing
and Settlement Areas in an integrated manner
through DAK Integration, which is expected to be
one of the sources of funding to complete the
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program that the local government has in han-
dling an area as a whole from various aspects
which are expected to resolve the slum signifi-
cantly. The position of DAK Integration funding
against other programs, both from the Central and
Regional Governments, can be described in the
following chart:

Bidang Air Minum
DAK Bidang Sanitasi

Bidang Perumahan &
Permukiman
+  Penyediaan Lahan
+ Insentif Rumah Swadaya
+ Drainase
+ RTH
+ Jalan Lingkungan
* Air Minum
*+  Sanitasi
+  Sosial Ekonomi

Penanganan
Kumuh
Terintegrasi

Figure 1 - Funding Integration Chart for Slum
Settlement Management

From the chart above, it can be illustrated that
DAK Integration is one of the funding alternatives
in handling settlements and slums that comple-
ments other sources of funds, which will be dis-
cussed further because the Mojokerto District
Government is planning it at the research location
in Kedungmaling village, Sooko sub-district.

1. Implementation Objectives of DAK Integration
Activities

1.1. Integrate city-scale slum upgrading programs
both across sectors and across institutions in a
comprehensive manner

1.2. Improve the quality of life of the community
through the provision of decent housing and set-
tlements in slum areas for households living in
slums

1.3. Improve the implementation of essential as-
pects of slum upgrading, especially those related
to community empowerment and livelihood.

1.4. Helping to increase the capacity of local gov-
ernments to build program integration and con-
duct comprehensive slum upgrading planning
and implementation.

1.5. Create opportunities for collaboration with
other stakeholders in developing livable settle-
ments.

2. Expectations from Slum Settlement Manage-
ment through DAK Integration:

2.1. Apply the Holistic, Integrative, Thematic and
Spatial (HITS) approach to slum upgrading.

2.2. Making the local government an integrator of
multi-sector and multi-actor programs.
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2.3. Develop and modify central government pro-
grams and activities to be compatible with various
needs in the field.

2.4. Ensure that the fundamental components of
slum upgrading are addressed comprehensively
to have a tangible impact.

2.5. As a form of support for regional programs
that are national priorities.

2.6. Completing the most challenging and ne-
glected for years is risky but impactful.

Programs in Achieving Cities Without Slums that
DAK Integration can fund.

1. New Housing Development: Development of
new decent and affordable housing through gov-
ernment facilitation and community roles.

2. Local improvement: Improving the physical, so-
cial, and economic environment into livable set-
tlements.

3. Regeneration: Comprehensive improvement
and arrangement to ensure the fulfilment of liva-
ble settlements.

4. Relocation/Resettlement: Relocation of com-
munities from locations that cannot be re-
built/are not by spatial plans and/or are prone to
disasters)

Best Practice of DAK Integration Program Imple-
mentation. DAK Integration Activities are in Tan-
gerang, Kotabaru, and Pemalang District.

Critical Points of DAK Integration Implementation
Stages. Several things need to be considered in
each stage of the DAK Integration implementation
that can be learned from best practices and other
locations that have implemented this program so
that it is hoped that the District Government can
emulate it for the success of Settlement and Slum
Area Management activities. These stages are:

1. Preparation Stage

1.1. The site plan must be agreed upon before the
settlement infrastructure activity plan is pre-
pared.

1.2. The work plan must be by the conditions in

the field so that no changes occur during imple-
mentation.

1.3. Coordination between stakeholders is needed
to prepare DED & RAB for all DAK Integration in-
frastructure activities adjusted to technical stand-
ards.

1.4. The arrangement implemented must be able
to resolve the slum in that location (referring to
the Numerical Slum Baseline)
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1.5. There is a need for 1 Coordinator to coordi-
nate all DAK Integration fields (Drinking Water,
Sanitation, Housing, and Environmental Drainage
Roads).

2. Planning Stage

2.1. Local governments are expected to study pol-
icies and regulations related to DAK Integration.

2.2. Data and problems submitted during the
beauty contest are expected to match the reality.

2.3. Districts/cities are expected to coordinate
with BPN and have started the process of the Lo-
cation Determination Decree and Slum Regula-
tions.

2.4. The land must be clean and clear.

2.5. It is necessary to conduct socialisation and
community meetings for affected communities to
prevent social conflicts.

2.6. Predetermined criteria must determine the
list of beneficiaries / PAPs.

3. Implementation Stage

3.1. There is a need for communication and coor-
dination between stakeholders in the field's im-
plementation.

3.2. Ensure the availability of resource allocations
in infrastructure development.

3.3. Ensure that implementation in the field is to
the plan

3.4. Special attention is needed to the administra-
tive process of DAK Integration activities

3.5. Special attention is required from each stake-
holder regarding the implementation of construc-
tion so that it does not exceed the budget time
limit

4. Monitoring Stage

4.1. It is necessary to carry out joint monitoring of
all sectors regularly

4.2. Special attention must be paid to the stake-
holders regarding the implementation deadline
that has been mutually agreed upon (including
the funding disbursement).

Settlement and Slum Area Management of Ke-
dungmaling Village with DAK Integration. In
handling settlements and slums in Kedungmaling
Village, the Mojokerto Regency government is
based on several laws and regulations, namely:
Mojokerto District Regional Regulation No 9 of
2021 concerning the Mojokerto District RPJMD,
concerning the Direction of the Regional Medium-

11014



Path of Science. 2024. Vol. 10. No 4

ISSN 2413-9009

Term Development Plan (RPJMD) of Mojokerto
District in 2021-2026, which contains the devel-
opment vision of the Mojokerto District govern-
ment for the 2021-2026 period is: "The realisa-
tion of an Advanced, Fair and Prosperous Mojok-
erto Regency through Strengthening Infrastruc-
ture and Improving the Quality of Human Re-
sources". In addition, the Direction of the Regional
Long-Term Development Plan (RPJPD) of Mojok-
erto District 2005-2025 also states to sustainably
implement the management and preservation of
Natural Resources (SDA) and the Environment
and increase economic activities and community
income. In addition, the Regional Spatial Planning
Policy based on the Mojokerto District RTRW
2012-2032 states:

1. Policies and Strategies for developing a bal-
anced system of activity centres between the
North and South.

2. Policies and Strategies for developing intercon-
nections of local infrastructure and facilities to na-
tional, regional and local infrastructure and facili-
ties to support the region's potential.

3. Policies and strategies for improving the quality
and range of telecommunications, energy and wa-
ter resources infrastructure network services that
can support the improvement and equitable dis-
tribution of community services and environmen-
tal preservation.

Concept and Strateqy for Handling Kedungmaling
Area. The handling of the Kedungmaling area car-
ries the theme: "Slum Area Management Through
Infrastructure Development Integrated with
Wine Village Arrangement and Supporting Com-
munity Livelihood".

1. Issues of the Areas :

1.1. The Kedungmaling area is a moderate slum
area based on 7 indicators of slum

1.2. Many street vendors use the sidewalks as a
place to sell, causing chaos

1.3. Lack of facilities that the community can use
for activities that can attract people to visit

1.4. There is no particular area that can accommo-
date street vendors and UMKM centres/store-
fronts

2. The potential of the Areas:

2.1.Itis an area close to the city centre and is trav-
ersed by the National road, so it is very strategic
for the economic development activities of the
community

Section “Biology and Environmental Sciences”

2.2. There are public facilities that support eco-
nomic and social activities, such as markets,
banks, mosques and educational facilities

2.3. There has been development of the Vineyard
tourism village area

2.4. Kedungmaling is a home industry centre for
bag making that is already known regionally

2.5. There is a bamboo forest location (barongan)
that can be developed into a recreation and culi-
nary centre

3. Area Improvement Concept: Restoration

3.1. Area Improvement Strategy: 1) Rehabilitation
/ Repair of channels and drainage along the corri-
dor jl.Kemas Setyoadi; 2) Quality Improvement of
roads leading to Kampung Anggur Tourism Area
and Tas home industry; 3) Quality Improvement /
Construction of Drainage in RT. 9, RT. 10, RT.11,
and RT.12; 4) Pedestrian Development along the
corridor of jl. Kemas Setyoadi; 5) Construction of
Public Open Space (RTP) on Kemas Setyoadi road
(former Brangkal Market land) equipped with Re-
tail area, Gazebo, Main Plaza, Playground, Mush-
ola and Parking Area; 6) Development of Kam-
pung Anggur Tourism Area; 7) Construction /
Provision of Fire Protection facilities (Dry Hy-
drant); 8) Provision of trash bins (3R) along the
corridor jl. Kemas Setyoadi; 9) Construction of
Waste Management Sites (TPS 3R); 10) Neigh-
bourhood scale slum handling related to 7 slum
indicators connected to area scale slum handling.

3.2. Area Physical Development Strategy: 1) Im-
proving the quality of pedestrian paths/pedestri-
ans with the addition of ornaments such as street
lights, disability-friendly signs, and seating that
characterises the distinctiveness of the area,
which is undoubtedly free from street vendors;
2) Arrangement of Public Open Space (RTP) as a
social and economic centre for the community;
3) Arrangement of bamboo forest tourism areas
as a centre for recreation and culinary tourism;
4) Creation of sales centres/storefronts for MSME
products.

3.3. Non-physical development strategy: 1) Devel-
opment of joint systems and rules for waste man-
agement and maintenance of other infrastructure;
2) Socialisation of Clean and Healthy Living Be-
havior (PHBS); 3) Establishment of branding of
Kedungmaling Area as a Wine Tourism Village
and Bag Industry Center; 4) Improvement of the
quality of MSMEs and product marketing.

3.4. Map of Kedungmaling Area Potential: Future
potential with Public Open Space (RTP) will
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support all existing potentials and become unity-
linked tourism, which can ultimately improve the
community's economy.

Masterplan and Proposed Management of Kedung-
maling Area. The Mojokerto district government,
with the assistance of related parties, has devel-
oped a master plan for handling the Kedungma-
ling area along with funding proposals that are
planned to be built with the collaboration of funds
from the central and local governments.

Figure 1 — Masterplan for Kedungmaling Area
Management

Pendanaan APBD / DANA DESA
[ Pembangunan salan

[l Pembangunan Jalan dan Drainase
[l Pembangunan Drainase

[l Pembangunan Jalan dan Drainase

Pendanaan APBN Skala Kawasan Tahun 2024
Penataan Wisata
. Bidara/ Barongan A Pembangunan RTP Eks Pasar

Pembangunan Jalan Penataan Koridor Jalan Kemas Setyoadi
dan Drainase 8 ( Pembangunan Jalan, Drainase, Pedestrian, Hidran Kering
Pembangunan Jalan Penataan Koridor Jalan Kedung Maling 2

[l Pembangunan Jalan dan Drainase dan Drainase ( Pembangunan Jalan dan Saluran Drainase
B Pembangunan Jalan dan Drainase . D Penataan Kawasan Kampung Anggur
[l Pembangunan Jalan dan Drainase - Bak Sampah Penataan Koridor Jalan Kemakmuran
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~Motorsampah € ( pembangunan Jalan dan Drainase
- Jamban Pribadi

Figure 2 - Proposed activities for handling the
Kedungmaling area
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Figure 3 — The volume of Proposed Area
Management Activities

Outcome Analysis of Area Slum Reduction. The
Planning and Roadmap for Slum Management for
4 Years from 2022-2025 Can Reduce Slum Area
Around 42.97 Ha with Collaborative Funding of
APBN, APBD, Village Funds, CSR and Community
Self-Help.

Table 2 - Area Slum Reduction Outcome Calculation
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Figure 4 - Roadmap and Investment for
Kedungmaling Area Management
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Table 3 - Investment in Kedungmaling Area
Management
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CONCLUSIONS

The critical successes and regional innovations in
the implementation of DAK Integration as one of
the strategies in handling settlements and slums
that the Mojokerto district government can use in
its efforts to deal with slums in Kedungmaling vil-
lage, Sooko sub-district, Mojokerto district are:

1. From the aspect of community participation in
the location.

1.1. Communities as actors, not just beneficiaries,
so that they support government programs.

Section “Biology and Environmental Sciences”

1.2. Communities participate as volunteer labour
and monitor the progress

1.3. Establish a community working group
(Pokja)/community for management.

2. From the aspect of program assistance in the
field

2.1. Involvement of facilitators to assist the com-
munity intensively in the structuring process, me-
diate between the community and the govern-
ment and monitor progress

2.2. Assistance and facilitation are carried out con-
tinuously by the District/City Government.

3. From the aspect of land availability
3.1. Build without displacing

3.2. Local government commits and fights for as-
set release until certification

3.3. Consolidatingland and providing public space
are multiple objectives.

4. From an Institutional Aspect in the Region

4.1. There is a commitment from the Regional
Head.

4.2. There is a coordinator for the planning and
implementing slum upgrading programs.

4.3. Facilitators and communities are actively in-
volved.

4.4. There is good collaboration and coordination
between parties.

5. From the aspect of program integration

5.1. DAK Integration is implemented as a form of
support for the vision and programs of the Re-
gional Integrated Slum Management.

5.2. Collaboration of funding (APBD, CSR) in the
exact location so that the program results have a
significant impact and are visible spatially.

The Slum Area and Settlement Management Pro-
gram in Mojokerto will be more successful and
have a national impact if the program is carried
out by applying the handling of the dominant fac-
tors discussed in Chapter IV earlier because these
factors are guided by the goals listed in the Sus-
tainable Development Goals (SDG's). So, applying
these dominant factors, it is hoped that Mojokerto
can have international standards in handling Slum
Areas and Settlements.
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