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 Анотація. Статтю присвячено характеристиці моделі логопедичної 
роботи з дітьми дошкільного віку з ринолалією. Розкрито поняття 
«ринолалія». Охарактеризовано порушення питання логопедичної 
роботи з дітьми дошкільного віку з ринолалією на сучасному етапі. 
Представлено та описано модель логопедичної роботи з дітьми 
дошкільного віку з ринолалією. 

Ключевые слова: синтаксически-семантические; лексико-
семантические; интонация; фразеологические сочетания; текст. 

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 
preschool children with rhinolalia is presented and described. 

Keywords: syntactic-semantic; lexical-semantic; intonation; 
phraseological combinations; text. 

   
 

 

ВСТУП 

Формування мовленнєвої компетентності є 
одним із пріоритетних напрямів загального 
гармонійного розвитку дитини в закладі до-
шкільної освіти. 

На сьогодні актуального значення набуває 
потреба у кардинальних змінах щодо нав-
чання та розвитку дитини дошкільного віку в 
інклюзивному просторі. Наукові дослідження 
показують, що прогнози щодо зниження кі-
лькості народження дітей з ринолалією 
вкрай несприятливі. Відтак, в Україні наро-
джуваність дітей з ринолалією останніми ро-
ками неухильно зростає, що спричиняє необ-
хідність інноваційних заходів щодо її корек-
ції. 

Аналіз наукових джерел і практичної діяль-
ності з особами із даним порушенням мов-
лення доводить, що удосконалення корек-
ційного компонента має відбуватися за до-
помогою впровадження нових методів, під-
ходів та практичної діяльності. 

Для розроблення й обґрунтування моделі ло-
гопедичної роботи з дітьми дошкільного віку 
з ринолалією необхідно з’ясувати причини її 
виникнення, симптоматику, сучасне розумін-
ня проблеми, а також охарактеризувати ко-
рекційну складову цього порушення. 

Мета статті полягає в обґрунтуванні моде-
лі логопедичної роботи з дітьми дошкільного 
віку з ринолалією. 

Аналіз моделі корекційної роботи з дітьми 
дошкільного віку з ринолалією здійснено на 
матеріалах монографії, навчально-методич-
них посібників та статей. У дослідженні було 
використано такі методи як аналіз, синтез, 
узагальнення, класифікація та систематиза-
ція теоретичного матеріалу. 

 

РЕЗУЛЬТАТИ ДОСЛІДЖЕННЯ  

Серед мовленнєвих порушень ринолалія є се-
рйозним розладом, подолання якого потре-
бує тривалого часу та ранньої діагностики, 
своєчасних корекційних заходів, врахування 

http://gnpu.edu.ua/index.php/ua/
http://dx.doi.org/10.22178/pos.103-1
mailto:barsukovskagalina@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/
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індивідуальних і загальних компенсаторних 
можливостей дитини, а також глибокого 
знання специфічних завдань логопедичної 
роботи з цією особливою категорією дітей. 

У галузі логопедії ринолалія вважається са-
мостійним мовленнєвим розладом серед без-
лічі мовленнєвих порушень, оскільки вона 
має унікальні симптоми, відмінні від інших 
мовленнєвих розладів. 

Термін «ринолалія» (від грец. ρινός – ніс, 
λλιά – мовлення) у дослівному перекладі 
означає мовлення в ніс, гугнявість, чим відо-
бражає тільки зовнішні прояви даного розла-
ду. Історично для визначення цього мовлен-
нєвого порушення в літературі (особливо в 
зарубіжній і медичній) використовували й 
інші терміни: «палатолалія», «палапголалія», 
«ринофонія», «механічна дислалія». На відмі-
ну від механічної дислалії у випадку ринола-
лії порушена вимова не лише приголосних 
звуків, а й голосних. Ринолалія характеризу-
ється ще й проявом стійких порушень звуко-
вимовної сторони мовлення [1]. 

На сьогодні найбільш уживаним визначен-
ням цього мовленнєвого порушення є таке: 
«Ринолалія – це порушення тембру голосу і 
звуковимови, зумовлене анатомо-фізіологіч-
ними вадами артикуляційного апарату» [2]. 

Згідно з останніми науковими дослідження-
ми, кількість осіб із вродженою ущелиною 
піднебіння і верхньої губи значно збільшила-
ся. Згідно з медичними дослідженнями, вро-
джені порушення обличчя і піднебіння є ре-
зультатом різних зовнішніх і внутрішніх 
впливів на ембріон, що тягнуть за собою за-
тримку розвитку тих його частин, де закла-
даються ембріональні вузли, що формують 
обличчя, рот і носову порожнину. У спеціаль-
ній літературі існує багато думок про причи-
ни вроджених захворювань обличчя, ущели-
ни губи і піднебіння. Наукова еліта зосереди-
ла свої дослідження на біологічних факторах 
розвитку цієї проблеми. До причин ущелини 
губи і піднебіння також належать різні психі-
чні розлади, особливо на ранніх термінах ва-
гітності, гінекологічні захворювання, ендо-
кринні порушення, вік батьків, порядок вагі-
тності та стан здоров’я матері. 

Відповідно до класифікації Всесвітньої орга-
нізації охорони здоров’я це порушення відно-
ситься до голосових розладів. Незважаючи на 
те, що за її наявності спостерігаються значні 

порушення артикуляції, які найчастіше є нас-
лідком природжених незрощень верхньої гу-
би, твердого та м’якого піднебіння. 

Проблема логопедичної роботи з дітьми з 
ринолалією була предметом вивчення таких 
науковців та практиків, як, С. Конопляста, 
З. Мартинюк, Ю. Рібцун, В. Тищенко, Л. Тро-
фименко, А. Цибулько, М. Шеремет та ін. Під 
час опису порушень фонетичної сторони мо-
влення дітей із ринолалією дослідники звер-
тають увагу на те, що порушення звуковимо-
ви у них є досить специфічним процесом. Він 
є характерним лише для ринолалії, характер 
спотворень звуків зумовлений порушеннями 
артикуляційного укладу як органічного, так і 
функціонального характеру [3]. 

За твердженням С. Коноплястої, ринолалія 
характеризується гугнявістю, як фонетичний 
феномен має різну природу, що потрібно ро-
зуміти для глибшого усвідомлення механіз-
мів, покладених в основу даної нозології. Но-
сові звуки виникають через надмірне або не-
достатнє резонування носових ходів під час 
спілкування. Або анатомічні порушення тве-
рдого і м’якого піднебіння, які створюють 
зв’язок між ротовою і носовою порожнинами, 
або м’яке піднебіння недостатньо замикаєть-
ся із задньою стінкою глотки, так що повітря, 
що видихається, майже повністю проходить 
через ніс. Другий тип захриплості спричине-
ний органічними змінами в носовій порож-
нині або носоглотці. Або ж причиною є орга-
нічні зміни в носоглотковій ділянці або дис-
функція піднебінно-глоткового змикання, що 
ускладнює носове дихання [2]. 

У логопедичній діагностиці ринолалії, А. Ци-
булько важливим завданням вбачає розме-
жування порушень, що розрізняються за ме-
ханізмом дії. Не всі симптоми, що спостеріга-
ються у дітей з ущелиною піднебіння, зумов-
лені цим анатомічним порушенням. Напри-
клад, крім анатомічних і фізіологічних дефек-
тів зубного ряду, часто порушується іннерва-
ція м’язів оклюзійних органів. По суті, ці ви-
падки являють собою складні співіснуючі по-
рушення, в яких задіяні два різні механізми: 
дефіцит центральної іннервації і структурні 
аномалії зубного ряду. У зв’язку з цим дифе-
ренціальна діагностика різних механізмів си-
ндромів мовленнєвої патології необхідна для 
правильного вибору завдання і корекційних 
заходів [4]. 



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

Section “Education”   1003 

Для успішного орієнтування в даній нозології 
фахівці мають досконало володіти знаннями 
щодо анатомо-фізіологічних особливостей 
піднебінно-глоткового апарату в нормі і при 
патології. 

Залежно від характеру порушення функції 
піднебінно-глоткового змикання виділяють 
різні форми ринолалії. Так, у логопедичній 
літературі виділяють три основні форми ри-
нолалії: відкриту, закриту і змішану. 

Відкритою формою ринолалії вважається по-
рушення звуковимовної та фонаційної сто-
рони мовлення, що є найскладнішою, як в ме-
ханізмах порушення, так і у процесі подолан-
ня. Виокремлюють органічну та функціона-
льну відкриту ринолалію. Відкрита органічна 
ринолалія може бути як набутою так і вро-
дженою. Набута відкрита органічна ринола-
лія проявляється в результаті перфорації 
твердого і м’якого піднебіння при черепно-
мозкових травмах, остеомієліті, рубцях, ранах 
або пухлинах, тобто у разі порушення ціліс-
ності та рухливості твердого і м’якого підне-
біння. 

Вроджена органічна відкрита ринолалія за-
звичай є результатом вродженого незрощен-
ня м’якого та твердого піднебіння, паралічу 
та парезу м’якого піднебіння за умови корот-
кого м’якого піднебіння, підслизових тріщин і 
пошкодження блукаючого нерву.  

Відкрита ринолалія, як правило, характери-
зується надмірною назальністю мовленнєвих 
звуків та їхньою не правильною артикуляці-
єю, внаслідок підвищеної можливості прохо-
дження струменя повітря, що видихається, 
через ніс. За таких умов носові звуки м, м', н, 
н', а також усі інші, які є ротовими, набувають 
назального відтінку, порушуючи артикуля-
ційні характеристики звуків. 

У логопедичній практиці вроджена відкрита 
органічна ринолалія зустрічається найчасті-
ше і є наслідком вроджених піднебінних по-
рушень. Симптомами відкритої органічної 
ринолалії є зміни положення язика. Язик ста-
білізується в тому положенні, коли спинка 
язика відтягується назад до глотки, а корінь 
язика підтягується вгору, злегка збільшуєть-
ся, гіпертрофується і напружується. Язик 
майже повністю нерозвинений, млявий, ато-
нічний, унаслідок чого залишаються доступ-
ними тільки найелементарніші, недостатньо 
диференційовані артикуляційні рухи: 

- відбуваються зміни у роботі м’язів м’якого 
піднебіння. Після операційного втручання 
м’яке піднебіння в деякій мірі залишається 
недостатньо активним, малорухомим, що зу-
мовлюється наявністю рубцевої тканини. 
Слабо виконуються функції розмежування 
ротової та носової порожнин. Часто виявля-
ється асиметрія м’язів м’якого піднебіння 
зліва і справа, яка з віком здатна прогресува-
ти. Слизова оболонка поступово світлішає, 
стає млявою та атрофованою; 

- порушення діяльності м’язів периферичного 
артикуляційного апарату. Спочатку порушу-
ється взаємодія артикуляційних і мімічних 
м’язів, що характеризується нехарактерними 
рухами м’язів обличчя під час мовлення. 
Симптомом, що ускладнює процес мовленнє-
вого акту можна вважати порушенням взає-
модії артикуляційних і дихальних м’язів, що 
призводить до специфічних порушень мов-
леннєвого дихання. Також характерних змін 
зазнає ритмічність мовленнєвого дихання, в 
результаті чого порушуються механізми між 
вдихом і видихом, спрямованість та плавність 
вдиху і видиху [5]. 

Закрита форма ринолалії характеризується 
порушенням фонетичної сторони мовлення. 
Порушення нормального проходження пові-
тря через ніс ускладнене та призводить до 
повного або часткового усунення носового 
резонансу, чим зумовлена зміна тембру голо-
су. Закрита форма ринолалії характеризуєть-
ся зниженням фізіологічного носового резо-
нансу під час вимови носових звуків м, м', н, 
я'. У процесі артикуляції цих звуків під час 
нормальної роботи носоглотковий прохід за-
лишається відкритим, а повітря вільно про-
никає до носової порожнини. Якщо носовий 
резонанс відсутній, то ці фонеми набувають 
ротового звучання б, б', д, д'. Основними при-
чинами закритої ринолалії найчастіше є змі-
ни в носовому просторі, або функціональні 
розлади піднебінно-глоткового змикання, 
таким чином носова порожнина відокремлю-
ється від ротової. 

Виділяють передню закриту ринолалію, що 
виникає на фоні хронічної гіпертрофії слизо-
вої порожнини носа, як правило задніх відді-
лів нижніх раковин та задню закриту рино-
лалію, яка найчастіше є наслідком великих 
аденоїдних розрощень або носоглоткових 
поліпів унаслідок фіброми чи інших пухлин. 
При передній закритій ринолалії порушуєть-
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ся проходження повітря в носові ходи, а при 
задньої закритої – зменшується об’єм носог-
лоткової порожнини, при цьому звуки м, н 
звучать як б, д, д'. Помітною зовнішньою 
ознакою закритої ринолалії є постійно відк-
ритий рот. 

Для змішаної форми ринолалії характерний 
низький носовий резонанс під час вимови но-
сових звуків та наявність назального відтінку 
у тембрі голосу. Причиною змішаної ринола-
лії є поєднання утрудненого носового дихан-
ня та недостатність піднебінно-глоткового 
змикання, що має функціональне або органі-
чне походження. Найтиповішим є поєднання 
закороткого м’якого піднебіння, підслизового 
його незрощення та аденоїдних вегетацій. У 
таких випадках аденоїди є перешкодою для 
проникнення повітря у носові ходи. У такому 
випадку потрібно ретельно обстежити будо-
ву м’якого піднебіння та визначити, яка фор-
ма ринолалії порушує тембр мовлення. Після 
відновлення носового дихання використову-
ють логопедичні прийоми для подолання 
відкритої форми ринолалії [6]. 

Мовленнєвий розвиток дітей з ринолалією є 
досить бідним та відрізняється від унормо-
ваного мовлення. У зв’язку з порушенням 
анатомічної цілісності периферичного мов-
леннєвого апарату, дитина позбавлена мож-
ливості інтенсивного лепету, правильного 
виконання артикуляційних вправ. Найтипо-
віші звуки п, б, т, д дитина артикулює дуже 
тихо або навіть беззвучно, що пов’язане з 
проходженням струменя повітря через носові 
ходи, не отримуючи через це слухового підк-
ріплення. 

У дітей з ринолалією порушенню підлягає не 
лише артикуляція, а й розвиток просодичних 
елементів мовлення (інтонація, тембр, темп, 
ритм). Голос у таких дітей глухий, неприрод-
ний, слабкий, виснажений, тихий, приглуше-
ний з яскраво вираженим назальним відтін-
ком. Акустичні зміни голосового спектра поз-
бавляють його дзвінкості, знижується чіт-
кість і розбірливість усного мовлення, що ро-
звивається із запізненням. Помічається часо-
вий інтервал між появою перших складів, слів 
і фраз у перші роки життя, які вважають ак-
тивними для формування не тільки мовлен-
ня, а й інтелекту. Часто перші слова дитина 
починає вимовляти приблизно у 2 роки, або 
навіть значно пізніше. Фразове мовлення 
з’являється також із запізненням, деколи піс-

ля 4-5 років. Крім анатомічного порушення 
периферичного мовленнєвого апарату, у ді-
тей з ринолалією інколи вторинно страждає 
слух, тобто розвивається туговухість, яка 
безперечно гальмує мовленнєвий розвиток. 

Імпресивне мовлення розвивається норма-
льно, проте експресивне зазнає якісних змін. 
Слова і фрази, які вимовляє дитина не зрозу-
мілі для оточуючих, оскільки звуки, що фор-
муються у них, є не характерними за артику-
ляцією та звучанням. При неправильному 
положенні язика в роті приголосні звуки ут-
ворюються в основному завдяки більш акти-
вній участі задньої частини спинки язика, не-
природній участі кореня язика у вимові, а та-
кож у разі не типової активізації м’язів об-
личчя. Через млявість і недостатню рухомість 
кінчика язика, діти не можуть здійснити не-
обхідне змикання з верхніми зубами і альве-
олами для вимови звуків верхньої позиції: л, 
т, д, ч, ш, щ, ж, р, а біля нижніх різців – звуків 
с, з, ц з одночасним ротовим видихом. У 
зв’язку з цим свистячі та шиплячі звуки у ді-
тей набувають іншого звучання [6]. 

Звуки к, г у мовленні або повністю відсутні, 
або мають характерний вибух, що виникає в 
ході з’єднання незрощених частин у вусі. Звук 
р майже ніколи не досягається нормальним 
звучанням, він або не вимовляється, або на-
ближається до одно ударного звуку. Сонор-
ний л або відсутній, або наближений до часто 
замінюваних на й, у, л'. В разі ринолалії стра-
ждає дзвінкість приголосних звуків, спостері-
гається оглушення дзвінких та їхня затухаю-
ча вимова. Голосні звуки дитина вимовляє 
при відтягнутому назад язику з видиханням 
повітря через ніс, характерним для них є 
млява губна артикуляція і сильний носовий 
відтінок. Неправильна звуковимова при ри-
нолалії має неправильне звучання фонем, та 
заміну однієї фонеми іншою. Практично всі 
голосні та приголосні звуки назалізовані та 
нечітко розділені між собою. 

Освітній простір часто є чітким індикатором 
наявності порушень мовленнєвого розвитку 
та потребує чіткого алгоритму вчасного ви-
явлення та підтримки з метою запобігання 
або подолання бар’єрів доступу до освіти на 
всіх рівнях. Далі ми пропонуємо розглянути 
структурні особливості критеріїв визначення 
функціональних порушень мовлення залеж-
но від їхнього ступеня [7].  
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Труднощі першої стадії включають незначні, 
ізольовані особливості функціонування мов-
лення, які можуть бути присутніми в різних 
поєднаннях.  

Труднощі другої стадії включають наявність 
значних особливостей функціонування мови, 
які можуть бути присутніми в різних поєд-
наннях і є перешкодою для успішного набут-
тя знань та взаємодії.  

Труднощі третьої стадії включають у себе ха-
рактерні особливості функціонування мов-
лення, що існують у різних поєднаннях і 
спричиняють особливості когнітивного, емо-
ційного та вольового функціонування, які за-
важають досягненню успіху та взаємодії.  

До труднощів четвертого ступеня відносимо 
наявність чітко окреслених особливостей по-
чаткової стадії функціонування мовлення, які 
можуть бути присутні в різних поєднаннях, 
спричиняти особливості когнітивного, емо-
ційно-вольового функціонування, створюва-
ти бар’єр в успішному опануванні знань і вза-
ємодії.  

Труднощі п’ятої стадії включають особливос-
ті функціонування мовлення різного ступеня 
вираженості, які можуть бути присутніми у 
поєднанні з особливостями інших функцій, 
створюючи значні перешкоди для набуття 
знань та успішної взаємодії. 

Окреслена нами характеристика ступенів 
прояву функціонально-мовленнєвих труд-
нощів, має стати фахівцям чітким алгорит-
мом визначення особливих освітніх потреб, 
які претендують на задоволення за умови 
надання певного рівня підтримки. Відповідно 
до зазначеного окреслимо рівні підтримки 
дітей із ринолалією. 

До І-го рівня підтримки належать діти із ри-
нолалією, у яких усне мовлення має такі ха-
рактеристики: особливості відтворення на-
зального відтінку тембру голосу, глухий, ти-
хий голос, голосний звук а звучить найбільш 
ринофонічно; яскраво виражена присутність 
назального відтінку у голосних звуках і, у; го-
лосні звуки вимовляються за допомогою від-
тягнутого назад язика з видиханням через ніс 
повітрям із в’ялою губною артикуляцією; 
особливості мовленнєвого дихання (повітря 
проходить через носові шляхи, видих корот-
кий, повітряний струмінь слабкий, нецілесп-
рямований); фонематичні процеси відпові-
дають віку дитини, речення мають правиль-

ну граматичну будову, використовуються рі-
зні за  типом речення в усному мовленні; лек-
сичний запас відповідає віковим нормам. 
Труднощі І-го рівня характеризуються наяв-
ними незначними особливостями, які можуть 
бути притаманні мовленню дитини. Присут-
ній виражений назальний відтінок в усному 
мовленні та поодинокі випадки порушення 
звуковимови в поєднанні з недостатнім інто-
нуванням. Ці особливості не створюють 
бар’єру в розвитку та успішному опануванні 
знань дитиною [2].  

Під час обстеження дітей із ринолалією, звер-
тається увага на такі показники, як:  

– вид вродженого незрощення та вік, у якому 
виконано пластику губи (хейлопластика або 
хейлоринопластика), пластику твердого та 
м’якого піднебіння (велопластика, уранопла-
стика);  

– анатомічна будова артикуляційного апара-
ту з урахуванням будови твердого піднебін-
ня, довжини м’якого піднебіння, можливості 
активного та пасивного змикання м’якого пі-
днебіння із задньою стінкою глотки, будови 
зубного ряду, характеру прикусу, оцінки на-
зального резонансу, його вираженості, по-
стійності гіперназального резонансу; 

– порушення голосу;  

– компенсаторні мімічні рухи;  

– звуковимова;  

– загальна розбірливість мовлення;  

– лексико-граматична будова мовлення;  

– функція піднебінно-глоткового зімкнення;  

– дослідження слуху.  

На підставі цих даних формується логопеди-
чний висновок та у разі потреби признача-
ються додаткові обстеження спеціалістів. За-
вдання корекційної роботи з дітьми з рино-
лалією відрізняються залежно від періоду 
комплексного лікування. 

Насамперед слід зазначити, що логопедична 
робота з ринолалії має бути науково обґрун-
тованою, систематичною, послідовною та 
комплексною. Під час планування логопеди-
чної роботи логопед має визначити стан роз-
витку структурних компонентів мовлення, 
спираючись на психолого-педагогічні класи-
фікації мовленнєвих порушень. Виходячи зі 
стану розвитку фонологічного, лексичного та 
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просодичного мовлення, визначають основні 
завдання та обирають напрямок логопедич-
ної роботи з дітьми з ринолалією [8]. 

Корекція дітей із ринолалією залежить від її 
форми. Корекційна робота має бути комплек-
сною і спрямована на виправлення мовлен-
нєвих порушень, розвиток словникового за-
пасу, граматики та граматичного мислення, 
корекцію психологічних впливів. Робота при 
подоланні ринолалії у дітей дошкільного віку 
ґрунтується на таких принципах корекційних 
заходів: 

- урахування механізмів порушення мовлен-
ня та особливостей симптоматики стану під-
небінно-глоткового змикання, анатомо-
функціональної складової органів артикуля-
ції, дихання, стану артикуляційних органів, 
слухового контролю, рівня фонематичного 
слуху, що підкреслює потребу у формуванні 
артикуляційних вкладень; 

- зосередження на збережених аналізаторах 
та  їхніх функціях, розвиток потенційних 
практичних можливостей кінестетичного, 
слухового та зорового аналізаторів;  

- використання фізіологічного дихання з ме-
тою перестроювання його на фонаційне;  

- паралельність у роботі над формуванням 
мовленнєвого дихання і артикуляційного 
апарату;  

- використання фізіологічної взаємозалежно-
сті і взаємодії м’язових груп мовленнєвого 
апарату в роботі з розвитку артикуляційного 
праксису;  

- урахування рівня готовності артикуляцій-
ного апарату для визначення послідовності 
постановки звуків;  

- звернення уваги на вікові та компенсаторні 
можливості дитини з ринолалією;  

- забезпечення систематичної та паралельної 
логопедичної та психокорекційної роботи. 

Модель логопедичної роботи з дітьми дошкі-
льного віку з ринолалією ми пропонуємо бу-
дувати із двох основних блоків: 

Перший блок. Основною метою дооперацій-
ного етапу є недопущення створення патоло-
гічних компенсаторних звичок та підготовка 
бази для правильної звуковимови. Дослідни-
ки виокремлюють основні напрями корек-
ційної роботи з подолання ринолалії, які від-
носяться до доопераційного періоду:  

1) підготовка піднебінної завіси до піднебін-
но-глоткового змикання;  

2) активізація артикуляційного апарату;  

3) робота над фізіологічним і фонаційним ди-
ханням;  

4) постановка голосних звуків;  

5) розвиток фонематичного слуху.  

В післяопераційний період корекційне нав-
чання дітей, продовжується за такими на-
прямами:  

1) активізація артикуляційного апарату;  

2) усунення назального відтінку голосу;  

3) постановка звуків;  

4) нормалізація просодичної сторони мов-
лення;  

5) корекція фонематичних процесів;  

6) автоматизація набутих навичок у вільному 
спілкуванні. 

Другий блок. Післяопераційний етап займає 
декілька тижнів. Після пластичної операції, 
проводиться додаткова робота, що забезпе-
чує анатомо-фізіологічну базу правильністю 
усного мовлення. Головною метою логопеди-
чних занять стає розвиток повноцінного під-
небінно-глоткового змикання. В перші тижні 
після операції може спостерігатися розтяг-
нення піднебінної завіси і помітна максима-
льна її рухливість. Значно полегшується й ро-
бить швидшою навичку ротового резонансу 
голосних у спонтанне мовлення задіяння 
тільки, що сформованого піднебіння у фона-
цію. Відбувається упізнання дитиною функції 
піднебінної завіси, і новий орган знаходить 
своє призначення.  

У цей період може спостерігатися набряк, 
практична нерухомість, відсутність чутливо-
сті м’якого піднебіння. Деякі рухи можуть за-
подіяти больові відчуття дитині, у таких ви-
падках дитина намагається уникати артику-
ляційних дій. З часом назальний відтінок у 
мовленні стає більш помітним, тому основ-
ною задачею стає розгальмовування сформо-
ваної піднебінної фіранки і розвиток її рухо-
мості чи стимулювання щільного контакту 
між стінками глотки.  

Через півроку після оперативного втручання 
рубцювання загоюється, що не помітно зме-
ншує кількість та частоту виконання вправ 
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для активізації м’якого піднебіння. Тому в 
перші місяці після операції піднебіння, лого-
педичні заняття варто проводити регулярно 
3 рази в тиждень, а вдома з дитиною мають 
щодня займатися батьки. Еластичність і ру-
хомість м’якого піднебіння взаємопов’язані. 
Після пластичного закриття малорухома під-
небінна фіранка, як правило, коротшає за ра-
хунок рубцювання рани. Рухова активність 
піднебіння набуває активності поступово 
протягом 6-8 місяців. Увесь цей час рекомен-
дується проводити артикуляційні вправи 
щодня. Заняття варто розпочинати з вимови 
голосних а, е, о. Якщо піднебінна фіранка при 
цьому залишається нерухомою, одночасно з 
фонацією голосного звуку потрібно намага-
тися спровокувати  глотковий рефлекс. 

Значущим аспектом корекційної роботи у 
формування просодичних компонентів усно-
го мовлення у дітей із закритою ринолалією є 
розвиток та вдосконалення голосу. Для роз-
різнення понять «високі» і «низькі» звуки го-
лосу, дітям можна використовувати образи 
казкових героїв наприклад: «вовка і комари-
ка», надаючи їм голосові, музичні та рухові 
характеристики. У випадку, коли у дитини 
помічається тихе та глухе звучання голосу, 
доцільно застосовувати корекційні методи 
впливу як можна швидше.  

Роботу над розвитком слуху дитини варто 
починати ще у ранньому віці, адже саме слу-
хові якості відіграють важливу роль у розви-
тку голосу, як важливої та головної складової 
мовлення  дитини. Оскільки голос забезпечує 
інтонаційне забарвлення та виразність мов-
лення, то вже протягом перших місяців жит-
тя дитини потрібно працювати над розвит-
ком навиків, щоб дитина вміла прислухову-
ватися до різних звуків в її оточенні, до звер-
нення близьких людей. Відтак, при нормаль-
ному розвитку перші короткі звуки: а-а-а, а-
гу, бу з’являються у мовленні дитини вже на 
3-му місяці життя. Саме цей період називають 
«гулінням», для його розвитку необхідна ве-
лика увага до вимови й артикуляції звуків з 
боку дорослих. При виникненні проблем, 
спеціаліст та батьки мають надати допомогу 
дитині, щоб вона побачила, відчула та почула 
артикуляцію звука і слова.  

Протягом першого року життя дитини, бать-
кам можна наспівувати веселі мелодії, іміту-
вати разом з ним в ігровій формі різні голоси 
тварин, природи, пташок. Щоб стимулювати 

підвищення дитиною сили голосу можна гра-
тися в піжмурки, гукати її, відійшовши при 
цьому на достатню відстань. Для розвитку 
голосу також рекомендується застосовувати 
записи улюблених пісень і мелодій мультфі-
льмів, різноманітних відео для дітей та фоно-
записи звуків у природі.  

Здійснюючи аналіз особливостей мовленнє-
вого розвитку дитини, батькам рекоменду-
ється продовжити співпрацю з логопедом над 
розвитком навичок мовлення і запобіганням 
мовленнєвим порушенням у подальшому. 
Необхідно проводити роботу із тренування 
м’якого піднебіння до піднебінно-глоткового 
змикання, здійснювати профілактику дис-
трофії м’язів глотки та піднебіння, при цьому 
спрямовувати основні зусилля для опускання 
кореня й укріплення кінчика язика, перемі-
щення язика вперед, активізації рухів щік та 
губ, постановки правильного дихання, фор-
мування нормального струменю повітря, 
уникнення труднощів у виголошенні звуків в 
зв’язному мовленні дитини [3]. 

До просодичного компоненту входить інто-
наційна виразність усного мовлення. Оскіль-
ки у дітей із ринолалією найчастіше спостері-
гається монотонне та емоційно збідніле мов-
лення, то дітей необхідно ознайомити з по-
няттям про те, що:  

- інтонація це обов’язкова ознака усного мов-
лення;  

- інтонація допомагає висловити почуття та 
зрозуміти їх іншим;  

- ознайомити дітей з різними видами інтона-
ції та навчити їх застосовувати інтонацію 
відповідно до ситуації;; 

- навчити дітей розрізняти та вживати різно-
манітні інтонаційні структури у власному 
мовленні.  

Науковці та практики рекомендують через 
гру доносити дітям, що є різні види інтонації: 
розповідна, оклична, питальна та спонукаль-
на. Від наголосу, який виражається в інтенси-
вності звучання окремих складів часто зале-
жить значення слова. Корекційна робота ви-
магає впливу на всю артикуляційну систему. 
Патофізіологічні дослідження, що виявляють 
особливості дихання, фонації і артикуляції у 
дітей, розширюють уявлення про структуру 
порушення і дозволяють вибирати більш об-
ґрунтовані і цілеспрямовані методи логопе-
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дичної роботи. Особливо важливими є ранні 
профілактичні і комплексні корекційні захо-
ди, які можуть покращити розвиток усного 
мовлення у дітей з ринолалією. 

Високу результативність системи логопеди-
чного впливу на дитину з ринолалаєю, було 
розроблено вітчизняними науковцями-
практиками ще в минулому столітті. Так, во-
ни своїм багаторічним досвідом роботи дове-
ли, що систематичні логопедичні заняття є 
необхідними і доцільними ще в дооперацій-
ному періоді. Проте нині варто враховувати, 
що цю систему було розроблено, коли строки 
оперативного втручання були більш пізніми, 
тобто фізіологічна й особистісна готовність 
дитини до спільної роботи була краще сфор-
мованою. Враховуючи це, логопеди сьогоден-
ня визнають цю методику як ефективну за 
відсутності у дитини системних порушень 
мовлення [9]. 

Особливість окресленої методики полягає в 
тому, що на тлі дихальних і артикуляційних 
вправ, розвитку кінестетичних відчуттів, ува-
га дитини зосереджується спочатку на арти-
куляційному укладі (артикулемі) звука, а по-
тім, за умови її засвоєння, з проміжком часу,  
долучаються голосові зв’язки. У процесі фор-
мування артикулем особлива увага привер-
тається плавному, невимушеному характеру 
рухів, для того, щоб можна було запобігти 
виникнення синкінезії у лицьовому та міміч-
ному нерві. У системі вправ з розвитку арти-
куляційного апарату важливим є викорис-
тання фізіологічної взаємообумовленості 
м’язових груп мовленнєвого апарату. Послі-
довність роботи над звуками визначається 
рівнем готовності артикуляційної бази.  

Змістом таких логопедичних занять є пере-
виховання фізіологічного дихання на мов-
леннєве; відпрацювання диференційованого 
вдиху та видиху; тренування довгого та рів-
номірного ротового видиху для реалізації го-
лосних артикулем (без застосування голосу) 
та фрикативних глухих приголосних; прави-
льний розподіл короткого та довгого ротово-
го, а також носового вдиху та видиху для фо-
рмування сонорних і африкативних звуків; 
виголошення м’яких звуків. У даній методиці 
чітко визначено основні етапи корекційної 
роботи (підготовчий та основний), особливо-
сті логопедичної роботи в до- та післяопера-
ційному періоді, а також зазначається послі-

довність виконання роботи над звуками та 
дозування матеріалу в різні періоди роботи. 

Голосні звуки пропонується формувати у та-
кій послідовності: а, є, о, у, и, я, ю (завершує цю 
послідовність звук й). Звуки я, є, ю формують-
ся зі сполучення й та відповідного голосного 
звука (а, е, о, у). Звук й дає можливість зрозу-
міти напрямок повітря, що видихається, як 
першої, так і другої частини дифтонга. Інші 
дослідники рекомендують такий порядок по-
становки приголосних: п, б, м, т, д, н, ф, л, к, г, 
с, з, х або п, т, к, л, б, д, г, с, з, ш, ж або п, б, ф, в, 
т, д, л, к, г, с, з, х. Тобто всі пропонують почи-
нати постановку приголосних зі проривних 
(п, б) та передньоязикових (т, д, н).  

Дещо іншою є пропозиція розпочинати робо-
ту з постановки щілинних ф і в, оскільки їх 
вимова не потребує підвищеної сили голосу, 
що не є бажаним для ослабленої дитини. На 
основі ф і в, змінивши артикуляційний уклад, 
пропонується розпочинати с і з (оскільки ди-
тина може надати холодний струмінь повіт-
ря). Спираючись на короткий, відривчастий ф 
відбувається змикання і утворюється звук п, а 
від звука в можна поставити звук б.  Кількість 
запропонованих дитині  вправ на кожному 
занятті може бути різною, в залежності від 
ступеня повітря. Наприклад, на першому за-
нятті дозволено обмежитися лише тренуван-
ням ротового видиху або перейти до форму-
вання артикуляції деяких голосних звуків [2]. 

Доречними та актуальними є запропоновані 
автором спеціальні таблиці для автоматизації 
поставлених звуків, малюнки, картинки, за-
вдання для батьків тощо. 

У зв’язку з вищевикладеним, аналіз методів і 
прийомів, які використовуються в практич-
ній логопедії, дає змогу виокремити основні 
принципи та напрямки корекційної роботи 
дітей дошкільного віку і ринолалією: 

- врахування механізмів мовленнєвих пору-
шень і симптомів (наприклад, стану підне-
бінно-глоткового змикання, анатомічного та 
функціонального збереження артикуляцій-
них органів, дихання, стану артикуляційної 
бази, слухового контролю, рівня фонематич-
ного слуху тощо); 

- спиратися на збережені аналізатори та їхні 
функції для розвитку потенційних функціо-
нальних можливостей моторно-сенсорних, 
слухових і зорових органів; 
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- використовувати фізіологічні дихальні тех-
ніки для перенавчання діафрагмального ди-
хання, видиху через рот; 

- паралельно працювати над формуванням 
вокального дихання та артикуляційного ук-
ладу; 

- використовувати фізіологічну взаємозале-
жність і взаємодію м’язових груп голосових 
органів під час розробки вокальних вправ; 

- врахування рівня підготовленості артику-
ляційної бази звуків для визначення послідо-
вності артикуляції; 

- врахування вікових і компенсаторних мож-
ливостей дітей з ринолалією; 

- забезпечення системності та паралельності 
логопедичної та психологічної корекції. 

ВИСНОВКИ 

Проведене дослідження підтверджує гіпотезу 
про те, що розробка та впровадження систе-
ми комплексного впливу подолання пору-
шень, спрямованої на корекцію ринолалії, 
створить передумови соціально-психологіч-
ної реабілітації та реалізації відповідного ро-
звитку мовлення дітей. 

Таким чином, реабілітація дітей із ринолалі-
єю спрямована на реалізацію як системного 
корекційного впливу, який застосовується в 
умовах медичних закладів із відповідною 
спеціалізацію кваліфікованою командою фа-
хівців та за наявністю обґрунтованої логопе-
дичної і психокорекційної допомоги. 
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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 

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 

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 

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-

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. 

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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 Анотація. У статті розглянуто метод невизначених коефіцієнтів як 
елемент методологічних знань конкретно наукового рівня майбутніх 
учителів математики. Зауважено, що формування вміння 
застосовувати цей метод відбувається поетапно: пропедевтичний, 
навчально-діяльнісний, оцінювально-рефлексивний. Розкрито зміст 
діяльності на кожному з цих етапів, вказано, під час вивчення яких 
математичних дисциплін кожен етап реалізується. Наведено 
приклади завдань і запропоновано методику їх розв’язування. 

Ключові слова: метод невизначених коефіцієнтів; майбутній вчитель 
математики; математичний аналіз; методологічні знання; 
методологічні вміння. 

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. 

 

 

ВСТУП 

Методологічна підготовка майбутніх учите-
лів математики є однієї із важливих складо-
вих професійної підготовки і має своєю ме-
тою формування методологічної культури 
майбутнього фахівця. Це передбачає систе-
матичне, послідовне й неперервне ознайом-
лення здобувачів освіти з методологічними 
знаннями й вміннями вже з першого курсу 
їхнього навчання у закладах вищої освіти.  

Як відомо, методологічні знання поділяють 
на чотири рівні, а відповідно до змісту цих 
знань виокремлюють методологічні вміння 
майбутніх учителів математики [5]. Серед та-
ких знань і вмінь чільне місце займають 

знання про методи, які застосовуються під 
час вивчення різних математичних дисцип-
лін і вміння застосовувати ці методи, часто 
комбіновано, як в стандартних, так і в неста-
ндартних ситуаціях. Встановлено, що процес 
формування методологічних знань і вмінь 
має наскрізний характер, проходить у три 
етапи (пропедевтичний, навчально-
діяльнісний, оцінювально-рефлексивний) та 
триває протягом усього навчання майбутніх 
учителів математики [6]. 

Проблемам підготовки майбутніх учителів 
математики, зокрема й з акцентом на їхній 
методологічній підготовці, присвячені робо-
ти І. Акуленко, Г. Бевза, В. Бевз, Н. Кугай, 

https://gnpu.edu.ua/index.php/ua/
http://dx.doi.org/10.22178/pos.103-16
mailto:nkuhai@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/
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В. Кушніра, Г. Михаліна, Н. Тарасенкової, 
М. Шкіля та інших.  

Мета статті – розглянути методику форму-
вання знань і вмінь майбутніх учителів мате-
матики про метод невизначених коефіцієнтів 
як про один із елементів методологічних 
знань конкретно наукового рівня. 

 

РЕЗУЛЬТАТИ ДОСЛІДЖЕННЯ 

Теоретичною основою застосування методу 
невизначених коефіцієнтів (МНК) є поняття 
рівності двох многочленів, які розглядаються 
як функції [2, с. 159]: два дійсні многочлени 

 

 
1

1 1 0( ) ...n n

n nf x a x a x a x a

       

 
1

1 1 0( ) ...n n

n ng x b x b x b x b

       

 

збігаються як функції тоді і тільки тоді, коли 
їхні відповідні коефіцієнти рівні, тобто  

 

 ( ) ( ) 0i if x g x a b i N       (1) 

 

З цього тлумачення доцільно зробити висно-
вок, що два дійсні многочлени 

 

1

1 1 0( ) ...n n

n nf x a x a x a x a

      
1

1 1 0( ) ...n n

n ng x b x b x b x b

    
 

 

збігаються як функції, якщо вони набувають 
рівних значень для будь-якого значення ар-
гумента, тобто  

 

0 0 0( ) ( ) ( ) ( )f x g x x R f x g x     (2) 

 

Зауважимо, що початкові знання про МНК 
студенти могли отримати у шкільному курсі 
математики (див., наприклад, [3]). А перше 
застосування МНК під час навчання в педаго-
гічному ЗВО відбувається у процесі вивчення 
математичного аналізу, а саме під час інтег-
рування дробово-раціональних функцій. За 
браком часу доволі часто повідомлення про 

цей метод відбувається практично разом з 
повідомленнями про розклад раціонального 
дробу на суму елементарних дробів. Така од-
ночасна подача достатньо великого масиву 
нових знань для здобувачів освіти призво-
дить до того, що більшість з них пов’язують 
застосування МНК тільки з інтегруванням 
дробово-раціональних функцій і формують 
асоціацію «МНК – має бути дріб».  

Ми пропонуємо повідомити сутність МНК 
(якщо є можливість, то з допомогою студен-
тів, які ознайомлені з цим методом) на лекції 
перед розкриттям питання про схему розк-
ладу правильного раціонального дробу на 
суму елементарних дробів. Зробити це можна 
так: 

1. Повідомити, що є такий метод – метод не-
визначених коефіцієнтів, який часто застосо-
вується в різних галузях математики, а відтак 
і у відповідних навчальних дисциплінах. Вка-
зати теоретичну основу цього методу (фор-
мула (1)). 

2. Розв’язати кілька прикладів на застосуван-
ня МНК усно.  

Приклад 1. Для яких значень параметрів ви-
конується рівність двох многочленів (х – 
змінна):  

а) 
2( ) 3 4 7f x x x   i 

2( )g x ax bx c   ; 

б) ( ) 4h x x   i ( )x bx c   ;  

в) 
2( ) 9f x x    

3 2( )g x ax bx cx d     

Відповідь:  

а) 3, 4, 7a b c    ;  

б) 4, 0b c   ;  

в) 0, 1, 0, 9a b c d     .) 

 

Розв’язати приклад, у якому для знаходження 
невідомих коефіцієнтів треба скласти і 
розв’язати систему. Доцільно змінити форму-
лювання завдання (це сприяє вмінню за різ-
ними формами бачити однаковий зміст). 

Приклад 2. Знайдіть невідомі коефіцієнти, 
якщо 5 3 ( 3) ( 2)x A x B x     .  

Відповідь: 1.4, 3.6A B  . 

Повідомити, що МНК буде застосований під 
час вивчення навчальних дисциплін «Ком-
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плексний аналіз», «Диференціальні рівнян-
ня», «Елементарна математика», «Алгебра і 
теорія чисел» тощо. Звичайно, більшість здо-
бувачів освіти з часом це забудуть, але на да-
ному етапі таке повідомлення сприятиме: 
а) підвищенню мотивації до опанування цим 
методом; б) формуванню вмінь встановлюва-
ти міжпредметні зв’язки.  

Це сутність пропедевтичного етапу форму-
вання знань і вмінь майбутніх учителів мате-
матики про МНК як елемент методологічних 
знань. Цей етап приходиться на вивчення ма-
тематичного аналізу. 

Навчально-діяльнісний етап реалізується та-
кож під час вивчення математичного аналізу. 
Формування вміння застосовувати МНК від-
бувається на практичних заняттях, під час 
виконання домашніх та індивідуальних за-
вдань (поза аудиторна робота). На початку 
відповідного практичного заняття доцільно у 
формі бесіди актуалізувати знання здобува-
чів освіти про МНК (можна запропонувати 
завдання як у прикладах 1 і 2 (аналогічні)). 
Далі після правильних відповідей студентів 
варто розглянути приклад: 

Приклад 3. Знайдіть невідомі коефіцієнти, 
якщо 

( 2)( 3)

( 1)( 3) ( 1)( 2)

x A x х

B x х C x x

   

     
 

Як правило, студенти починають 
розв’язувати цей приклад за аналогією з по-
передніми. Доцільно їх зупинити і повідоми-
ти (або у формі бесіди з’ясувати), що є інше 
потрактовування рівності двох многочленів 
(формула (2)). Далі з’ясувати, які ж точки зру-

чно брати за 0х . Здобувачі здогадуються, що 

це мають бути – 2; – 3; – 4, і легко знаходять 
невизначені коефіцієнти.  

Відповідь: 
1 3

, 2,
2 2

A B С     . 

Доцільно звернути увагу на комбінованому 
застосуванні обох трактувань рівності двох 
многочленів, особливо у випадку наявності 
кратних коренів або незвідних над полем дій-
сних чисел квадратних множників. 

На цьому етапі вміння застосовувати МНК 
формуються разом з уміннями інтегрувати 
раціональні функції. Ускладнюються вирази, 
якими задаються раціональні функції. Доці-

льно акцентувати увагу студентів на встано-
вленні міжпредметних зв’язків («Математич-
ний аналіз», «Алгебра і теорія чисел», шкіль-
ний курс математики (ШКМ)).  

Реалізація оцінювально-рефлексивного етапу 
приходиться на вивчення навчальних дисци-
плін «Комплексний аналіз». «Диференціальні 
рівняння», «Елементарна математика». На 
цьому етапі здобувачі освіти самостійно (або 
за мінімальної підказки викладача) перено-
сять засвоєні знання і сформовані вміння в 
нові умови: 

1. Комплексний аналіз: розклад дробово-
раціональної функції комплексної змінної в 
ряд Лорана [4]. 

2. Диференціальні рівняння: знаходження ча-
стинного розв’язку ДР (і систем ДР) із стали-
ми коефіцієнтами з правою частиною спеціа-
льного виду [7]. 

3. Елементарна математика: розклад многоч-
лена над полем дійсних чисел на множники.  

Проведене нами дослідження підтвердило 
доцільність пропонованого нами підходу до 
формування знань про МНК і вмінь його за-
стосовувати. Так, під час вивчення диферен-
ціальних рівнянь, зокрема неоднорідних лі-
нійних диференціальних рівнянь зі сталими 
коефіцієнтами, у яких права частина має ви-

гляд ( ) ( ) ax

nf x P x e , після повідомлення 

викладача, що частинний розв’язок треба 

шукати у вигляді ( ) ( )m ax

чн nу x x Q x e  (m – 

кратність числа а як кореня характеристич-

ного рівняння,  0m N  ), більшість здо-

бувачів освіти відповіли, що для знаходження 
невідомих коефіцієнтів треба застосувати 
МНК.  

Не таким очевидним для здобувачів освіти 
було застосування МНК для розкладу много-
члена на множники (навчальна дисципліна 
«Елементарна математика»). Ми пояснюємо 
це тим, що, як правило, здобувачі користува-
лися для розв’язання цієї задачі або способа-
ми ШКМ (винесення за дужки, формули ско-
роченого множення, групування, розклад 
квадратного тричлена тощо), або теоремою 
Безу та схемою Горнера. Вважаємо, що 
обов’язково треба ознайомити здобувачів 
освіти ще і з таким застосуванням МНК. Розг-
лянемо приклад. 
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Приклад 4. Розкладіть многочлен 
4 3 22 16 22 7x x x x     на множники над 

полем дійсних чисел або Знайдіть дійсні ко-

рені рівняння 
4 3 22 16 22 7 0x x x x     . 

Як правило, здобувачі навіть не пробують за-
стосувати способи розкладу на множники зі 
ШКМ, а починають шукати дільники вільного 
члена і перевіряти, чи не є вони коренями 
многочлена. Результат, звичайно, негатив-
ний: числа 1, 7, – 1, – 7 не є коренями заданого 
многочлена. Далі доцільно провести бесіду: 
Корені якого многочлена ви точно можете 
знайти? (Квадратного тричлена). А чи можна 
записати заданий многочлен як добуток ква-
дратних тричленів? (Можемо, але невідомі 
коефіцієнти). А яким методом можна ці кое-
фіцієнти знайти? (МНК!). Після висновку, що 
квадратні тричлени мають бути зведеними, 
здобувачі освіти роблять запис:  

 

4 3 2

2 2

2 16 22 7

( )( )

x x x x

x ax b x cx d

    

    
 

 

Після розкриття дужок, зведення подібних 
доданків і застосування формули (1) маємо 
систему:  

 

2,

16,

22,

7.

a c

d ac b

ad bc

bd

 
    


  
 

    (3) 

 

 Звертаємо увагу здобувачів освіти, що 
система не є лінійною на відміну від попере-
дніх випадків застосування МНК. Тому вини-
кає питання: чи має вона розв’язки? Якщо 
має, то чи цей розв’язок єдиний? (формуван-
ня методологічних знань філософського рів-
ня існування і єдиність). Пропонуємо цю про-
блему дослідити студентам самостійно. А для 
розв’язання системи (3) обмежимося множи-
ною цілих чисел. Шляхом перебору можливих 
значень b i d для останнього рівняння цієї си-
стеми маємо, що 4, 1, 6, 7a b c d     . 

Відповідний розклад має вигляд 
4 3 2

2 2

2 16 22 7

( 4 1)( 6 7)

x x x x

x x x x

    

    
.  

З’ясувавши, що квадратні тричлени є звідни-
ми над полем дійсних чисел, маємо остаточ-
ний розклад:  

 

4 3 22 16 22 7

( 2 3)( 2 3)

( 3 2)( 3 2)

x x x x

x x

x x

    

    

   

  (4) 

 

Доцільно сформулювати здобувачам освіти 
запитання: 

1. Чи зміниться розклад на множники цього 
многочлена, якщо його розглядати над полем 
раціональних чисел?  

Так, розклад матиме вигляд 
4 3 2

2 2

2 16 22 7

( 4 1)( 6 7)

x x x x

x x x x

    

   
. 

2. Над полем комплексних чисел? Ні. 

3. Чи зможете ви застосувати МНК у ШКМ? 
Так, у 9-11 класах, під час підготовки учнів до 
математичних олімпіад і різних конкурсів.  

Важливо організувати таке навчання, щоб 
здобувачі освіти намагалися сформулювати 
запитання і дати на них відповідь: «Що я 
знаю про МНК?», «Що я вмію?», «Навіщо мені 
потрібен МНК як майбутньому вчителеві ма-
тематики?». 

Доцільно також обговорити інші застосуван-
ня МНК, наприклад, для розв’язання повної 
проблеми власних значень і власних векторів 
матриці [1].  

 

ВИСНОВКИ 

Отже, метод найменших квадратів застосову-
ється у багатьох математичних дисциплінах. 
Поетапне формування знань про цей метод і 
вмінь його застосовувати сприяє розвитку 
вміння застосовувати МНК в різних ситуаці-
ях. 
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 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. 

 

 

INTRODUCTION 

Exclusive breastfeeding, abbreviated as EBF (Ex-
clusive Breastfeeding), refers to providing breast 

milk to infants from birth up to 6 months without 
additional foods or liquids [1-3]. This practice is 
optimal for nourishing infants, as breast milk 
contains essential nutrients for healthy growth 

https://poltekkesaceh.ac.id/
http://dx.doi.org/10.22178/pos.103-2
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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]. 

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. 

 
Analysis Aspect Findings 
Belief in Health 
Benefits 

Informants share a similar belief in 
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 
Immune 
System 

Several informants who link 
breastfeeding with improved 
immunity express that exclusive 
breastfeeding boosts children's 
immune systems. 

Natural 
Nutritional 
Superiority 

Many mothers acknowledge that 
breast milk is a natural source of 
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 
Relationship 

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

Difference 
Between Breast 
Milk and 
Formula 

Mothers grasp the significant 
distinctions between breast milk 
and formula milk. They recognise 
that breast milk is more fitting and 
nutritionally richer, with inherent 
protection for babies, particularly 
premature ones. 

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. 

Compliance 
with 
Instructions 

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

Findings in the Table 

in medical professionals' advice and 
the belief that these actions will 
yield positive outcomes. 

Family 
Empowerment 

In pursuing successful relactation, 
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.  

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. 

 

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 

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. 

 
Aspect of 
Analysis 

Findings 

Diversity of 
Information 
Sources 

Informants rely on various sources 
of information, such as their 
environment, culture, tradition, 
healthcare providers, and health 
literature, to acquire in-depth 
knowledge about breastfeeding 
practices. 

Traditional and 
Environmental 
Sources 

Some informants, like mothers, 
grandmothers, or local 
communities, depend on 
knowledge from their immediate 
environment with breastfeeding 
experience, reflecting societal 
ingrained traditions. 

Role of 
Healthcare 
Professionals 

Healthcare professionals such as 
village midwives, doctors, and 
health workers are valuable 
information sources due to their 
profound understanding of infant 
and maternal nutrition and health. 

Written Sources 
and KIA Book 

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. 

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 

that both the infant and the mother greatly need 
in uncertain circumstances. 

 
Aspect of 
Analysis 

Findings 

Consistency in 
Breastfeeding 
Practices 

The table analysis reveals a 
remarkable consistency in 
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 
Infant Well-
being 

From the perspective of these 
mothers, breastfeeding is not merely 
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 
of 
Breastfeeding 
in Challenges 

A deeper analysis highlights that 
mothers possess a profound 
understanding of breastfeeding's 
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 
Factor 

A notable finding is the pivotal role 
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 support is critical in 
sustaining breastfeeding practices 
and fostering maternal confidence. 
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Aspect of 
Analysis 

Findings 

Spirit of Facing 
Challenges 

A more profound analysis 
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 
by Infant's 
Interests 

Mothers exhibit a deep 
understanding that the decision to 
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 
Infant's Health 
Condition 

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/ 

 

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 

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 

aspects and tabulated data, unequivocally high-
lights the paramount significance of exclusive 
breastfeeding for ensuring the health and well-
being of both infants and mothers. Breastfeeding 
practices transcend mere nutrition to embody 
maternal values, commitment, and a determined 
spirit in confronting challenges. Irrespective of 
the context, from relactation to disaster scenari-
os, breastfeeding is a strong foundation for secur-
ing optimal development and safeguarding the 
health of future generations. 
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 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. 
 

 

INTRODUCTION 

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 

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

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 

regarding the efficacy and 
safety of cranberry, 
chamomile, Echinacea 
purpurea, garlic, ginger, 
Ginkgo biloba, and 
peppermint during 
pregnancy 

Literature review of available 
data 

Ginger may help relieve 
hyperemesis gravidarum, but 
more research is needed. Other 
herbal remedies have 
inconsistent results. Caution is 
advised when using herbs 
during pregnancy. Further 
studies are necessary to 
determine safe dosages for 
pregnant and breastfeeding 
women. 

[2] To assess the safety and use 
of medicinal herbs during 
pregnancy in São Paulo, 
Brazil 

Randomized Controlled Trial 20% of postpartum women 
used medicinal herbs during 
pregnancy. Usage is higher 
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 
medicines among pregnant 
women in Nigeria and their 
opinions on safety, potential 
effects, and combination with 
conventional therapies 

Structured questionnaire 
administered to 595 
pregnant women in three 
geopolitical zones in Nigeria 
between September 2007 
and March 2008 

More than two-thirds (67.5%) 
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 
and safety of endovascular 
cooling in unselected 
survivors of cardiac arrest 

Retrospective cohort study of 
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 

Patients in the endovascular 
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 (AI) 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 ± 1.9 vs 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 
HbA1c 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 HbA1c 
levels by 0.92 ± 1.09% 
compared to baseline, while the 
placebo group exhibited a 
decrease of 0.53 ± 0.94%. The 
reduction in HbA1c 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 β-cell function, as indicated 
by an increase in HOMA-β (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%) used 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% 

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 
lemon/lime juice. Nevertheless, more than half of 
the women believed that the use of the juice 
protected them from pregnancy and/or sexually 
transmitted infections. However, most of them 
were unaware of their HIV status. Over 86% of 
the respondents were willing to recommend the 
use of lemon/lime juice to others, and 71% were 
willing to participate in studies to evaluate the 
safety and effectiveness of its use. It is essential 
to conduct further research to assess the safety 
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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 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 pre-test 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. 

 

 

INTRODUCTION 

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 

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

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 53,3 
 > 35 year 14 46,7 
Total 30 100,0 

Education Level   
Primary 0 0 
Secondary 21 70,0 
High 9 30,0 
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, 
there is a nearly balanced number of males and 
females as research subjects, with the majority of 
research subjects being female (60%). 

 

Table 2 – Distribution of Frequency of Toddler 
Characteristics 

 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-Old Toddlers 

No 
Fine Motor Skills at 36 

Months 
Pre-test Post-test 
x SD x SD 

1. Place four cubes in front 
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) 

1.00 .000 1.00 .000 

2. Place 8 cubes in front of 
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 

.83 .408 1.00 .000 

No 
Fine Motor Skills at 36 

Months 
Pre-test Post-test 
x SD x SD 

used is 2.5-5 cm) 
3. Give the child 3 boxes. 

Can the child build a 
bridge using the 3 boxes? 

.67 .516 1.00 .000 

4. Give the child 9-10 small 
blocks. 
Can the child stack them 
into a tower? 

.33 .516 .50 .548 

5. Give the child a piece of 
paper and a pencil. 
Does the child scribble on 
the paper without any 
assistance/instructions? 

1.00 .000 1.00 .000 

6 Draw a straight line 
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 

.50 .548 .83 .408 

7 Give the child a pencil and 
paper. Draw a circle on 
the paper. Ask the child to 
imitate it. Can the child 
draw a circle?  

.50 .548 .67 .516 

8. Give the child a pencil and 
paper. Draw a cross (+) 
on the paper. Ask the 
child to imitate it. Can the 
child draw a cross? 

.17 .408 .33 .516 

 

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 

implications, addressing potential reasons for 
observed differences between the experimental 
and control groups, acknowledging study 
limitations, and suggesting areas for further 
research. It examines how the findings align or 
diverge from previous research, explores the 
broader significance of the results for early 
childhood practices and interventions, considers 
factors that may have influenced the differential 
outcomes, acknowledges limitations such as 
sample size or assessment challenges, and 
proposes future investigations to expand 
knowledge in the field. 

 

CONCLUSIONS 

Fine motor stimulation significantly impacts the 
development of fine motor skills in children aged 
36-60 months. Game-based, structured, and 
community-based stimulation programs enhance 
fine motor abilities in these children. Both 
parental and trained professional stimulation 
provide similar benefits. Therefore, it is essential 
to provide appropriate and structured 
stimulation to support the development of fine 
motor skills in children within this age range. 
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 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-Qur'an 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. 

 

 

INTRODUCTION 

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 

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

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 
P-

value 
N 

Murotal audio and lavender 
aroma using the before and 
after Leaflet media 

12.50 0.00 25 

 

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 

Group Mean 
P-

value 
N 

Murotal audio and lavender 
aroma using the before and 
after booklet media 

7.50 0.00 35 

 

The difference in the level of labour pain between 
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 

Group Mean 
P-

value 
N 

Murotal audio and lavender 
aroma using before and af-
ter lecture media 

4.67 0.00 25 

 

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 

Treatment Group 
Mean 

Difference 
P-

value 
N 

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 

 

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. 

 

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

Treatment Group 
Mean  

Difference 
P-

value 
N 

Murotal audio and 
lavender aroma using the 
lecture media after 

30.00 0.012 25 

Murotal audio and 
lavender aroma using 
booklet media after 

21.00  25 

 

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-
ment group, 

Mean  
Difference 

P-
value 

N 

Murotal audio and 
lavender aroma using 
leaflet media after 

17.00 0.00 25 

Murotal audio and 
lavender aroma using 
the booklet media after 

43.28  25 

Murotal audio and 
lavender aroma using 
the lecture media after 

53.72  25 

 

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-

bour pain. Lavender oil aromatherapy through 
massage has also significantly reduced labour 
pain. There is a significant difference in the in-
tensity of labour pain before and after the audio 
Murotal and lavender aroma treatment using 
booklet and lecture media. The research results 
show that the treatment group with booklets has 
a significant influence on reducing labour pain, 
with the lowest mean pain intensity difference of 
21.00. Recent research [18] concludes that lav-
ender aromatherapy and massage during labour 
can significantly reduce pain. In this study, the 
treatment group used booklets and lecture media 
to provide information and guidance to pregnant 
women. The research results show that the 
treatment group with booklets significantly in-
fluences reducing labour pain. This indicates that 
the use of booklets can be beneficial in reducing 
labour pain [19]. Booklets can be used to reduce 
labour pain in several ways. Booklet media can 
provide information and education about the la-
bour process, proper breathing techniques, com-
fortable positions, and pain management strate-
gies. Booklets may also contain pictures or illus-
trations to aid in visualization, relaxation, and 
practical guidance on pain reduction techniques. 
With the emotional support provided through 
booklets, pregnant women can feel more pre-
pared and confident in facing labour pain. 

 

Conflict of interest 

The authors declare no conflict of interest. 

 

REFERENCES 

1. Sahara, R., Dahlan, F. M., & Suralaga, C. (2022). The Effect Of The Use Of Birth Ball On Intensity Of 
Labor Pain I Active Phase In Primigravidal Mothers In Pmb Bekasi City In 2022. Science Midwifery, 
10(3).  

2. Suryani, L., & Hardika, M. D. (2020). The Effectiveness Of Birthing Ball Therapy On The Duration Of 
The First Stage Of Labor And The Intensity Of Labor Pain In Primigravid  Mothers Giving Births. 
STRADA Jurnal Ilmiah Kesehatan, 9(2), 981–989. doi: 10.30994/sjik.v9i2.404 

3. Karaman, Ö. E., & Yildiz, H. (2022). The Effect on Birth Pain and Process of the Freedom of Movement 
in the First Stage of Labor: A Randomized Controlled Study. Clinical and Experimental Health 
Sciences, 12(3), 730–738. doi: 10.33808/clinexphealthsci.1016033 

4. Shnol, H., Paul, N., & Belfer, I. (2014). Labor Pain Mechanisms. International Anesthesiology Clinics, 
52(3), 1–17. doi: 10.1097/aia.0000000000000019 

5. Desmawati., Kongsuwan, W., & Chatchawet, W. (2021). Level of Labor Pain, Level of Labor Pain 
Behaviors, and Cultural Pain Behaviors among First-Time Indonesian Muslim Mothers. Open 
Journal of Obstetrics and Gynecology, 11(01), 27–39. doi: 10.4236/ojog.2021.111004 

https://www.midwifery.iocspublisher.org/index.php/midwifery/article/download/615/558
https://www.midwifery.iocspublisher.org/index.php/midwifery/article/download/615/558
https://doi.org/10.30994/sjik.v9i2.404
https://doi.org/10.33808/clinexphealthsci.1016033
https://doi.org/10.1097/aia.0000000000000019
https://doi.org/10.4236/ojog.2021.111004


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

Section “Medicine”   2026 

6. Ebirim, L. N., Yvonne, O., & Ghosh, S. (2012). Physical and Psychological Aspects of Pain in Obstetrics. 
Pain in Perspective. doi: 10.5772/53923 

7. Teimouri, A., Boryri, T., Noori, N., & Yaghobinia, F. (2016). The perception of primiparous mothers of 
comfortable resources in labor pain (a qualitative study). Iranian Journal of Nursing and Midwifery 
Research, 21(3), 239. doi: 10.4103/1735-9066.180386 

8. Ngai, F.-W., & Xiao, X. (2021). Perceptions of paternal involvement and labour pain management in 
Chinese couples during childbirth: A qualitative study. Women and Birth, 34(3), 288–295. doi: 
10.1016/j.wombi.2020.03.003 

9. Whitburn, L. Y., Jones, L. E., Davey, M.-A., & McDonald, S. (2019). The nature of labour pain: An 
updated review of the literature. Women and Birth, 32(1), 28–38. doi: 
10.1016/j.wombi.2018.03.004 

10. Shiferaw, A., Temesgen, B., Alamirew, N. M., Wube, T., & worku, Y. (2022). Utilization of labor pain 
management methods and associated factors among obstetric care givers at public health 
institutions of East Gojjam Zone, Amhara region, Ethiopia, 2020: a facility based cross – sectional 
study. BMC Pregnancy and Childbirth, 22(1). doi: 10.1186/s12884-022-05094-z 

11. Konlan, K. D., Afaya, A., Mensah, E., Suuk, A. N., & Kombat, D. I. (2021). Non-pharmacological 
interventions of pain management used during labour; an exploratory descriptive qualitative 
study of puerperal women in Adidome Government Hospital of the Volta Region, Ghana. 
Reproductive Health, 18(1). doi: 10.1186/s12978-021-01141-8 

12. Zulala, N. N., & Rohmah, F. N. (2023). Effect of Touching Therapy by Midwives on Labor Pain. 
Retrieved from https://www.atlantis-press.com/article/125989410.pdf 

13. Siskha Maya Herlina, S. M. H., Yadul Ulya, Y. U., & Regina Pricilia Yunika, R. P. Y. (2023). Penyuluhan 
Eefektivitas Terapi  Murotal Al-Qur’an Terhadap Tingkat Kecemasan Pada Ibu Hamil Trimester III 
[Counselling on the Effectiveness of Murotal Al-Qur'an Therapy on Anxiety Levels in Pregnant 
Women in Trimester III]. Jurnal Pengabdian Masyarakat DEDIKASI, 4(02), 85–91. doi: 
10.33482/ddk.v4i2.81 (in Indonesian). 

14. Malinda Capri Nurul Satya. (2023). Literature Review: Terapi Komplementer untuk Mengurangi 
Nyeri Persalinan di Berbagai Negara [Literature Review: Complementary Therapies to Reduce 
Labour Pain in Different Countries]. SEHATMAS: Jurnal Ilmiah Kesehatan Masyarakat, 2(2), 413–
424. doi: 10.55123/sehatmas.v2i2.1408 (in Indonesian). 

15. Rahimi, F., & Moenimehr, M. (2022). Investigating Non-Pharmacologic Treatment Methods in 
Reducing Anxiety in Pregnant Women of Low-Risk and High-Risk Groups: A Systematic Review. 
Quarterly of Horizon of Medical Sciences, 28(3), 300–329. doi: 10.32598/hms.28.3.3378.2 

16. Azis, W., Nooryanto, M., & Andarini, S. (2015). Terapi Murotal Al-Qur’an Surat Arrahman 
Meningkatkan Kadar Î²-Endorphin dan Menurunkan Intensitas Nyeri pada Ibu Bersalin Kala I 
Fase Aktif. Jurnal Kedokteran Brawijaya, 28(3), 213–216. doi: 10.21776/ub.jkb.2015.028.03.9 

17. Priyanto., & Anggraeni, I. I. (2019). Perbedaan Tingkat Nyeri Dada Sebelum dan Setelah Dilakukan 
Terapi Murottal Al-Quran [Differences in Chest Pain Levels Before and After Quranic Murottal 
Therapy]. Jurnal Keperawatan, 14(1), 18-27 (in Indonesian). 

18. Mirzaiinajmabadi, K., Makvandi, S., Mirteimoori, M., & Sadeghi, R. (2018). An Update on the Effect of 
Massage and Inhalation Aromatherapy with Lavender on Labor Pain Relief: A Systematic Review 
and Meta-analysis. Journal of Obstetrics, Gynecology and Cancer Research, 3(1), 29–37. doi: 
10.21859/joqcr.3.1.29 

19. Briggs, E. (2010). Assessment and expression of pain. Nursing Standard, 25(2), 35–38. doi: 
10.7748/ns2010.09.25.2.35.c7986 

https://doi.org/10.5772/53923
https://doi.org/10.4103/1735-9066.180386
https://doi.org/10.1016/j.wombi.2020.03.003
https://doi.org/10.1016/j.wombi.2018.03.004
https://doi.org/10.1186/s12884-022-05094-z
https://doi.org/10.1186/s12978-021-01141-8
https://www.atlantis-press.com/article/125989410.pdf
https://doi.org/10.33482/ddk.v4i2.81
https://doi.org/10.55123/sehatmas.v2i2.1408
https://doi.org/10.32598/hms.28.3.3378.2
https://doi.org/10.21776/ub.jkb.2015.028.03.9
https://journal.stikeshangtuah-sby.ac.id/index.php/JIKSHT/article/view/49/44
https://journal.stikeshangtuah-sby.ac.id/index.php/JIKSHT/article/view/49/44
https://doi.org/10.21859/joqcr.3.1.29
https://doi.org/10.7748/ns2010.09.25.2.35.c7986


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

Section “Medicine”   2027 

The Interpretation of Peucicap Culture from the Perspective 
of Breastfeeding Mothers in Aceh, Indonesia 
 

Kartinazahri 1, Elizar 1, Lin Fitraniar 1, Yusnaini 1, Cut Yuniwati 1, Ampera Miko 1 
 
1 Health Polytechnic Institute of the Ministry of Health of Aceh 
Jln. Soekarno - Hatta, Lagang. Kec. Darul Imarah, Kab. Aceh Besar, 23231, Indonesia 

 

DOI: 10.22178/pos.103-17 
 
LСC Subject Category: R5-920 
 
Received 21.03.2024 
Accepted 26.04.2024 
Published online 30.04.2024 
 
Corresponding Author: 
Kartinazahri 
kartinazahri@poltekkesaceh.ac.id 
 
© 2024 The Authors. This article 
is licensed under a Creative Commons 

Attribution 4.0 License  

 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. 
 

 

INTRODUCTION 

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 

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

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-

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-

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 

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. 
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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. 

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. 

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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context, a deep understanding of the meaning of 
Peucicap and a commitment to breastfeeding are 
crucial factors in maintaining a balance between 
local values and global health guidelines. 
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 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. 

 

 

INTRODUCTION 

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-

ing but are characterized by a common meaning 
when used to define different occurrences" [7, p. 
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 çiçəyi çırtlamaq 
(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 

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: ağlı başından çıxmaq (lose 
one's mind), ağlı getmək (lose one's mind), ağlını 
almaq (take one's mind), ağlını başından 
çıxarmaq (take one's mind out of their head), 
ağlını əlindən almaq (take one's mind from their 
hand), huşunu aparmaq (take one's mind away), 
etc. 

b) the state of the eyes and face indicating happi-
ness: gözləri parıldamaq (one's eyes are shining), 
aynası açılmaq (one's face is getting clear), 
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qaşqabağı açılmaq (one's frown is disappearing), 
qırışığı açılmaq (one's wrinkle is disappearing), 
üzünə gün doğmaq (the sun is shining on one's 
face), üzü açılmaq (one's face is getting clear), etc. 

c) changes in the activity of the heart related to 
happiness: ürəyi açılmaq (one’s heart opens up), 
ürəyinə (döşünə; canına) yatmaq (lies on the 
heart (chest; soul), könlü xoş olmaq (one’s heart 
is pleased), gözü-könlü açılmaq (one’s eyes and 
heart are open), ürəyi dağa dönmək (one’s heart 
turns into the mountain), ürəyi böyümək (one’s 
heart grows), ürəyi sinəsinə (köksünə) sığmamaq 
(one’s heart does not fit in the chest), ürəyi 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: uçmağa qanadı olmamaq (not having wings 
to fly), yerə-göyə sığmamaq (not fitting in the 
earth and sky), göyün yeddinci qatında olmaq (be-
ing on the seventh layer of the sky), dünyaya 
sığmamaq (not fitting in the world), etc. 

e) the change of mood in an ascending line due to 
happiness: kefi açılmaq (one's mood is high), kef 
vermək (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 (gəlmək) (one's mood is up), 
kefi kökəlmək (one's mood is getting fat), kefi 
fıştırıq çalmaq (one's mood is whistling), kefi kök 
(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 üzünə gülmək 
(one's fate smiles at their face), bəxti gətirmək (to 
bring luck), bəxti ayaq üstdə olmaq (one's luck is 
on its foot), bəxt ulduzu parlamaq (one's lucky 
star is shining), bəxti açılmaq (one's luck is open), 
bəxti üzünə gülmək (one's fate smiles at their 
face), etc. 

g) the occurrence of the emotional state of hap-
piness and joy with laughter: bir deyib beş gülmək 
(once said five times laughed), qəhqəhə çəkmək 
(to laugh out loud), üzü gülmək (one's face is 
smiling), gözləri gülmək (one's eyes are smiling), 
dodağı qaçmaq (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 (dodağı qaçmaq) 
and loudly (qəhqəhə çəkmək, şaqqanaq çəkmək). 

"Laughter also differs in character" [8, p. 97]. In 
most cases, a person reacts to joyful, pleasant or 
comical, funny events with laughter (gözləri 
gülmək (smiling eyes), üzü gülmək (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: dişlərini ağartmaq (to 
whiten one's teeth) - "to laugh, laugh for no rea-
son and senselessly"; dodaq altından gülmək (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), ürəyi 
dağa dönmək (one's heart is turning into the 
mountain), uçmağa qanadı 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 çırtıq çalıb oynamaq (dancing by 
snapping fingers), çiçəyi çırtlamaq (one's flower 
has crackled), nəşəsi durulmaq (one's mood is 
getting cleaner), kefi açılmaq (one's mood is 
open), könlü açılmaq (one's heart is opening), kefi 
kökəlmək (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 döşünə süd gəlmək (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 üzü açılmaq 
(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 
yerə-göyə sığmamaq (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-

sion of a situation" and "the highest degree of its 
intensity" [9, p. 73]. Phraseologisms such as 
dünyaya sığmamaq (not fitting into the world), 
çiçəyi çırtlamaq (one's flower has crackled), 
göyün yeddinci qatında olmaq (being on the sev-
enth layer of the sky), uçmağa qanadı olmamaq 
(not having wings to fly), ürəyi dağa dönmək 
(one's heart is turning into a mountain), ürəyi 
böyümək (one's heart is growing), ürəyi köksünə 
sığmamaq (not fitting one's heart in the chest), 
ürəyi sinəsinə sığmamaq (one's heart is not fitting 
in the chest), ürəyi 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 xətrini xoş eləmək (making one 
pleased), kef vermək (giving pleasure), kefini 
açmaq (opening one's mood), and ürəyini açmaq 
(opening one's heart) can be considered to be-
long to the far periphery of the field. Also, ex-
pressions such as gözləri parıldamaq (shining 
eyes), gözləri gülmək (smiling eyes), and üzü 
gülmək (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: ağlı başından çıxmaq (to lose one's 
mind), ağlı getmək (to lose one's mind), əsiri 
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 ağlını almaq (to take one's mind), 
ağlını başından çıxarmaq (take one's mind out of 
their head), ağlını əlindən almaq (take one's mind 
from their hand), can almaq (take one's life), göz 
qamaşdırmaq (dazzle), huşunu aparmaq (take 
one's consciousness), riqqətə gətirmək (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. Başına dövlət quşu qonmaq 
(the state bird has perched on one’s head), bəxti 
gətirmək (one’s luck brings), döşünə yatmaq 
(sleeping on one’s breast), canına yatmaq (sleep-
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ing on one’s soul), əli bala batmaq (one’s hand 
has sunk into honey), bəxt ulduzu parlamaq 
(one’s star of luck is shining), taleyi üzünə gülmək 
(one’s fate is smiling at one’s face), üzünə gün 
doğmaq (dawning on one’s face), ulduzu doğmaq 
(one’s star is dawning), bağlı qapı üzünə açılmaq 
(opening a closed door to one's face), ağ günə 
çıxmaq (reaching the white day), üzünə qapılar 
açılmaq (opening doors to one's face), başına 
dövlət (şahlıq) quşu qonmaq (to have the state 
(royal) bird perched on one’s head), işi düz 
gətirmək (getting one’s job right), iynəsi tikiş 
tutmaq (one’s needle is able to sew), naxışı 
gətirmək (one’s pattern gets lucky), Allahı 
gətirmək (one’s God brings luck), qurdu ulamaq 
(one’s wolf is howling), ləzzət almaq (to enjoy), 
həzz almaq (to enjoy), zövq almaq, (to enjoy) are 
in the core of the field. We can refer to the pe-
ripheral zone of the field, such as gözlərini 
oxşamaq (to caress one's eyes), gözünə xoş 
gəlmək (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 ağ 
günə çıxmaq – ağ günə çatmaq (to go out on a 
white day - to reach a white day), naxışı gətirmək 
– naxışı tutmaq (one’s pattern gets lucky – one’s 
pattern becomes lucky), ağlını almaq – ağlını 
aparmaq (to get one’s mind – to take one’s mind), 
ağlı başından çıxmaq – ağlı başından getmək (to 
lose one's mind - to go out of one's mind), kefi 
durmaq – kefi gəlmək (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: 
başına dövlət quşu qonmaq – başına şahlıq quşu 
qonmaq (to have a state bird on your head - to 
have a royal bird on your head), ürəyinə yatmaq – 
döşünə yatmaq – canına yatmaq (to sleep on 
one's heart - to rest on one's breast - to sleep on 

one's soul), ürəyi köksünə sığmamaq – ürəyi 
sinəsinə sığmamaq (one's heart does not fit in 
their breast - one's heart does not fit in their 
chest), ağlını aparmaq – huşunu aparmaq (to take 
one's mind - to lose one's consciousness), taleyi 
üzünə gülmək – bəxti üzünə gülmək (one's fate 
laughs at their face – one's luck laughs at their 
face), ləzzət almaq – həzz almaq – zövq almaq (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. Ağlı 
getmək – ağlı başından getmək (to lose one's 
mind - take one's mind out of their head), ağlını 
almaq – ağlını əlindən almaq (to take one's mind - 
to take one's mind out of their hands), könlü 
açılmaq – gözü-könlü açılmaq (one's heart is 
open - one's eyes and heart are open), ulduzu 
parlamaq – bəxt 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 naxışı tutmaq + Allahı 
gətirmək = naxışı gətirmək (one's pattern be-
comes lucky + one's God brings luck = one's pat-
tern brings luck), könlü xoş olmaq + ürəyi açılmaq 
= könlü açılmaq (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-

seological units that express positive feelings 
such as admiration and satisfaction gain possibil-
ities of expression within happiness. Other ways 
of creating variants also increase the possibilities 
of the occurrence of the phraseological field of 
"Happiness", expanding the scope of develop-
ment and accelerating its intensity. Thus, it mul-
tiplies the ways of expression of the field and en-
riches the language even more. 
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 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. 

 

 

INTRODUCTION 

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. 

It should be noted that the tone of connected 
speech varies depending on the rhythm of the 
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 ˈweatherˬin ˏEngland | can ˈchange ˈvery
ˎquickly. 
2. We ˈsometimes ˏsay | that ˈEngland is the ˈonly
ˏcountry | where you can have ˈfour ˈseasons in ˈone 
ˎday. 

 "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 ⁞in ˎRome | when he was 
ˎyoung. 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 ˎTell 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, 

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 
ˈThat’s ⁞ ˈGrany’s ⁞ ˈfavourite ⁞ ˈwooden ⁞ ˈchair. 
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 ˈlaughed at | ˈnearly ˎeverywhere.  
They were ˈlaughing at | ˈnearly ˎeveryone. 

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 ˈlaughed | at ˈnearly 
ˎeverywhere. 

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 ˈchild ⁞ was ˈread to ⁞ every ˎnight.  
The child was ⁞ reading ⁞ to his ˎaunt.  
She ˈnever ⁞ reˈmembered ⁞ her ˈdoctor’s ⁞ 
ˎinstructions.  
She ˈnever ⁞ reˈmembered her ⁞ in those ˎdays.  

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, süzmə (noun), süzmə (imperative form of the 
verb), gəlmə (adjective), gəlmə (imperative form), 
atın yalı, atın silahları, vuruşdur (verb), vuruşdur 
(nominal predicate), yarışdır (nominal predicate), 
yarışdır (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), yalnız 
(adjective) – yalnız (particle), çaparaq (adjective) 

– çaparaq (participle), sabah (noun) – sabah (ad-
verb), incəsənət – incəsənət, qara toyuq – 
qaratoyuq (name of the bird), uzun dərə – uzund-
ərə, dimdik (noun) – dimdik (adverb), boş-qab – 
boşqab (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 gözləri | ulduz tək | parladı. Səkinə Qaraşı 
bağrına basdı, körpəni | oxşar kimi | oxşadı 
(M.İbrahimov).  
O, axşama-can ⁞ çalışdı | və səhərə-cən ⁞ yatmadı. 
Nazim | qapıdan | keçir-di. Nazim | topu qapıdan | 
keçirdi.  

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 “Ayrılıqdan betər dünyada nə 
var”, “Tarix proletarat verdi bizə”, “Elə bildim 
doğru ay, sarı köynək”, “Yığır qapılardan pay, sarı 
köynək” in the reading of the verses of the poem, 
the word “betər” connects to the word dünya. 
The words “ay” and “pay” by the rhythmic pat-
tern “Anam sənə qurban, ay sarı köynək” connect 
the combination “sarı köynək”, these also do not 
correctly reflect the content of the verses. In the 
verse “Tarix proletar ad verdi bizə” the word “pro-
letar” is a homogenous member; that is, it ex-
presses three rhythmic groups (Tarix proletar 
adı verdi bizə). 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 başı toz olar. 
Gülün ömrü 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: sarı saçlı qız, qara 
saçlı qız, geniş küçə səkisi, iri nar dənəsi, təmiz 
dəniz havası etc., sarı saçlı qız = sarıbəniz saçı uz-
un qız : sarı saçlı qız = saçı sarı qız. 

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 ̍saçlı qızı> çağırın gəlsin = qara bəniz, saçı 
uzun qız  
Qara̍ saçlı qızı> çağırın gəlsin = qara saçı olan qız  

In English, too, certain three-element word com-
binations express double shades of meaning with 
the place and degree of stress: 
ˈlight houˋse ˌkeepeer = (keeper of a lighthouse) - 
elektrik şəbəkəsinin gözətçisi  
ˌlight ˈhouse keˋepeer = (a housekeeper who is 
light) - yüngül çəkili ev gözətçisi  

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 

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,  
Bakıda gənc rəssamların sərgisi açıldı.  
Təyyarənin uçmasına on beş dəqiqə qalır.  

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 də bu il oxumağa gələcək imiş. Nədənsə, 
kolxoz onu buraxmamışdı (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: 

İçəri keç, Maya, anamla tanış ol (M. Ibrahimov). 

Səni sevən çox bəlaya tuş olur 

Əql gedir başdan, fəramuş 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 sənə qurban, ay sarı köynək (Ashig Alasgar).  
Sənin tayların heç evlənməyib ay oğul! 
(S. Rahimov)  
Dur qaçaq, oğlum, baş-ayaq qandı 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, yenə sən yadıma düşdün,  
Titrədi qəlbimin incə telləri (S. Vurghun).  
Sirri ellərdən gizli saxlama,  
Dilinə yalan söz gətirmə,  oğlum (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”.  

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 ˌtalked about it ˏsadly ||
2. ˈPeople ˈtalked about it ˎsadly ||

Length is a primary factor in “She didn’t die hap-
pily” expression in two-meaning form. For exam-
ple,  
1) She ˈdidn’t ˈdie ˎhappily = O, xoşbəxt, məsud hal-
da ölmədi. 
2) She didn’t ˎdie> ˎhappily = Xoşbəxtlikdən, o
ölmədi, sağ qaldı. 

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 kitabı oxuyur / O, kitabı oxuyur.  
Yaxşı kitab oxu / Yaxşı, kitab oxu.  
Ana vətən çağırır məni / Ana, vətən çağırır məni.  
Ana can, / niyə belə? / Ağlayırsan?  
Ana can, / niyə belə ağlayırsan?  
Ana, can! niyə belə ağlayırsan?  

F. Y. Veysalli, 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. 
O gözəl / müğənnidir / O, / gözəl müğənnidir.  
Qoca / atlı çobana yaxınlaşdı / Qoca atlı / çobana 
yaxınlaşdı.  
Qəhraman / sürücü qocaya yaxınlaşdı / Qəhrəman 
sürücü / qocaya yaxınlaşdı.  
Azər / müəllim məni gördü / Azər müəllim məni 
gördü [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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Geniş o̍taq pəncərəˌsi = pəncərənin geniş həcmli 
olması.  
ˈGeniş ota̍q pəncərəˌsi = otağın geniş həcmli olması.  
Hünˌdür çin̍̍ar budağˌı = budağın hündür olması.  
Hündu ̍ r çinar budaˎğı = çinarın hündür olması [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, [ən + eɪm] – [ə + neɪm] (an 
aim, a name).  

The length factor between rhythmic groups is 
indicated by dashed lines [⁞] in the vertical form. 
She visited> her first cousin> in London. - 
Ayrılıqdan betər ⁞ dünyada ⁞ nə 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 - (Kəndli 
bacanın ağzını kərpiclə hörürdü).  
The farmer was bricking | up the chimney - (Kəndli 
bacanın yuxarısında kərpiclə iş görürdü).  

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. 
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Аннотация. Психолингвистика появилась на стыке двух 
«старейших» наук – психологии и лингвистики, она стала одной из 
основных лингвистических наук за относительно короткий период 
своего существования. Появление этой новой науки было 
обусловлено потребностью в научном познании природы 
психической интеллектуальной деятельности человека. В рамках 
синхронного изучения языка в XX веке было выдвинуто много 
оригинальных концепций, основанных на психологическом 
понимании природы объекта лингвистики.  

Теоретическая значимость работы заключается в том, что в ней 
впервые подробно описываются концепции А. Марти и К. Бюлера с 
точки зрения влияния на формирование современной 
психолингвистики. Рассматриваются работы немецкого лингвиста 
Антона Марти, которые посвящены проблеме возникновения 
языка. Антон Марти в своих научных трудах называет язык «любым 
признаком психических процессов». Таким образом, проводится 
анализ развития психолингвистической мысли, а также 
предлагается видение основных проблем современной 
психолингвистики, связанных с использованием языка в 
процессах речевого общения и индивидуальной речемыслительной 
деятельности. 

В статье раскрываются научные предпосылки и основные 
тенденции развития современной психолингвистики, ее методы, 
актуальные проблемы и достижения – описание механизмов речи, 
языковой личности и т.д., показаны методологические основы и 
историческая преемственность учений лингвистов, работ А. Марти, 
К. Бюлера, и т.д. освящены с точки зрения значимости их взглядов 
для сегодняшнего понимания тех же научных проблем. 

Ключевые слова: психолингвистика; истоки немецкой 
психолингвистики; актуальные проблемы психолингвистики; 
А. Марти; К. Бюлер. 

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 
problems of psycholinguistics; A. Marty; K. Buehler. 

 

 

ВВЕДЕНИЕ 

Истории развития психолингвистики посвя-
щены работы В. Белянина [2], Г. Гийома [7], 
В. Ковшикова и В. Глухова [12], И. Горелова и 
К. Седова [6], Г. Миллера [17] и других. Про-
блема изучения механизмов внутренней речи 
была исследована Н. Жинкиным [9], описание 
языковой способности (способности созда-
вать языки) содержится в работах Е. Арсенть-
евой и Ю. Арсентьевой [2], С. Цынка [27, 28, 29] 
и других. 

Одна из центральных проблем психолингви-
стики (проблема построения грамматической 
структуры предложения при восприятии 
речи) рассмотрена в статье Д. Черновой, 
Н. Слюссар, В. Прокопеня, Т. Петровой, Т. Чер-
ниговской [30]. Экспериментальные психо-
лингвистические методы используются авто-
рами Н. Лебедевой [14], З. Резановой и Е. Ер-
шовой [21]. Авторы З. Резанова и А. Микла-
шевский [22] пишут о возможностях исследо-
ваний, основанных на психолингвистических 
базах данных. Работы О. Федоровой [25], 
М. Щербакова [31] и других посвящены про-
блемам изучения механизмов продуцирова-
ния, понимания и восприятия речи. А. Яковлев 
[32] в своей статье поднимает актуальную 
проблему интерпретации языкового созна-
ния как психолингвистического понятия. 

 

 

МЕТОДЫ ИССЛЕДОВАНИЯ 

В статье был использован ряд общих логиче-
ских методов и техник исследования. Это ана-
лиз, синтез (выявление общих черт психо-
лингвистического исследования), абстраги-
рование (выяснение того, какие из рассматри-
ваемых свойств являются существенными, а 
какие второстепенными) и обобщение (уста-
новление общих свойств и особенностей раз-
личных психолингвистических понятий). Мы 
также использовали такие специфические 
приемы, как понимание (постижение смысла 
психолингвистического направления, его ме-
ста в науке, его функций) и объяснение (выяв-
ление сути изучаемого предмета, условий, ис-
точников его развития). 

Психолингвистика – это отрасль науки, кото-
рая предполагает комплексное изучение ре-
чевого поведения психологами и лингви-
стами. По сравнению с лингвистикой и психо-
логией речи психолингвистика имеет свой са-
мостоятельный предмет исследования. Пси-
холингвистику больше психология считает 
«своей». Правда, в психологии есть уже давно 
существующая область – психология речи. 
Предмет психологии речи совпадает с объек-
том и предметом психолингвистики. Вот по-
чему эти две дисциплины часто путают друг с 
другом. Их различие, главным образом, прояв-
ляется в аспектах изучения. В то время как 
психология в процессе возникновения, 
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понимания и формирования речи больше со-
средотачивает свое внимание на особенно-
стях психических функций сознания, психо-
лингвистика стремится учитывать средства 
выражения этих функций (вербальные и не-
вербальные) в речевой деятельности и рече-
вом поведении людей. 

Психолингвистика – довольно молодая наука. 
Она сформировалась примерно в конце 50-х – 
начале 60-х годов XX века в США. Благодаря 
расширению области науки возникли различ-
ные отрасли психолингвистики. Из них можно 
выделить общую психолингвистику, частную 
психолингвистику, социальную психолингви-
стику, возрастную психолингвистику (онто-
лингвистику). 

Возникновению собственно синхронного пси-
хологического направления предшествовало 
появление двух интересных концепций, со-
зданных в начале ХХ века в Австрии немец-
кими лингвистами Антоном Марти (1847-
1914) и Карлом Бюлером (1879-1963). 

А. Марти [16, 36] считал, что лингвистика 
должна быть насквозь психологической, даже 
когда речь идет об изложении отдельных фак-
тов, и он был убежден, что на психологиче-
ской основе можно создать не только описа-
тельную (неисторическую) грамматику кон-
кретного языка, но и универсальную. Иссле-
дователь видел возможность построения уни-
версальной грамматики в том факте, что 1) 
все языки выражают одно и то же содержа-
ние; 2) все они построены на одних и тех же 
принципах, поскольку все люди, независимо 
от того, на каком языке они говорят, имеют 
общую психофизическую организацию. Сле-
довательно, задача лингвистики состоит в 
том, чтобы обнаружить и описать эти общие 
принципы организации языка. Таким обра-
зом, А. Марти возродил идеи универсальной 
грамматики Пор-Рояль XVII века. Однако, в от-
личие от своих предшественников, он ограни-
чивался чисто описательными целями. Линг-
вист, по его мнению, должен излагать общие 
языковые средства выражения психологии, а 
принципы их использования не входят в ком-
петенцию лингвистики как науки. Важно 
только классифицировать эти средства. А. 
Марти исследует язык в синхронном аспекте 
(известно, что психолингвистика отличается 
от других областей лингвистики именно син-
хронным исследованием речи). 

А. Марти называет языком “любой знак психи-
ческих процессов, даже если их выражение 
осуществляется непреднамеренно (например, 
как непроизвольные смех и плач, крик ужаса, 
бледность и покраснение, учащение дыхания 
во время гнева и так далее) или же намеренно, 
но с иной целью, нежели оповещение о внут-
ренней жизни – как наши действия, направ-
ленные на различные цели (например, еда, 
питье, прогулки)” [36, с. 3]. Он исследовал 
язык как нечто, возникающее в сознании от-
дельных людей и намеренно направленное на 
объекты. Интенциональность не только в 
обычном понимании сознания; его также ин-
тересует в первую очередь язык «в смысле це-
ленаправленного проявления внутренней 
жизни посредством определенных знаков, 
особенно посредством звуков и, в частности, 
тех, которые – подобно большинству слов 
наших разговорных языков – не являются по 
своей сути понятными, но обязаны своей зна-
чительной властью над обычаями и традици-
ями» [36, с. 3]. Его акцент на целенаправлен-
ном проявлении (absichtliche Kundgabe) не 
только предполагает намерение в смысле 
коммуникативной цели говорящего вызвать 
у слушающего психические явления, сходные 
с теми, которые выражаются языковыми зна-
ками, но также является намерением в узком 
смысле направленности на интенциональное 
содержание выраженных психических явле-
ний. Марти указывает, что его применение 
психологии в философии языка никоим обра-
зом не связано с релятивизмом, как у Гуссерля 
[36, с. 6-18]. Марти при истолковании про-
блемы происхождения языка использует ас-
социативные механизмы для объяснения 
происхождения синтаксических форм языка и 
для описания того, как новые синтаксические 
формы и словарный запас были предложены 
и созданы с использованием уже установлен-
ных значений выражений в новых контекстах. 
Эти взгляды были в значительной степени 
развиты из психологических теорий Гер-
барта, а также вписаны в общую программу 
«психологии народов» (Фёлькерпсихология ). 

 

РЕЗУЛЬТАТЫ ИССЛЕДОВАНИЯ 

А. Марти разделил все языковые средства по 
своей семантике на автосемантические (неза-
висимые) и синсемантические (зависимые). 
Автосемантические средства выражают не-
языковое содержание, психические функции 
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человека сами по себе, то есть независимо от 
других. Эти средства используются незави-
симо друг от друга. Они не нуждаются в под-
держке других, чтобы раскрывать свой кон-
тент. Это, например, в основном, существи-
тельные и предложения различного рода. 
Напротив, синсемантические средства не ис-
пользуются самостоятельно, их целью явля-
ется дополнение и уточнение содержания 
других средств – автосемантических. Это, 
например, прилагательные, которые не упо-
требляются без существительных. Так назы-
ваемые «вспомогательные части речи» явля-
ются типичными синсемантическими сред-
ствами, поскольку они не имеют собственного 
содержания и лишь связывают другие сред-
ства выражения. Разница между автосеманти-
ческими и синсемантическими средствами 
языков относительна, поскольку она не фор-
мальная, а семантическая. Таким образом, су-
ществительные в целом, как класс, относятся 
к автосемантическим средствам, но они также 
могут выполнять роль синсемантических 
средств, например, существительное в пред-
ложении является не только субъектно – не-
зависимым средством, но и зависимым от до-
полнения (объекта), синсемантическим сред-
ством. Существительные «брат», «отец», 
«тесть» и другие термины родства сами по 
себе должны быть признаны синсемантиче-
скими средствами, поскольку они выражают 
связь между объектами. Так что идея Марти 
имеет очень широкий и глубокий смысл. 

Марти пытался доказать что существует раз-
личие между лингвистическим выражением и 
его значением.  

Смысл высказывания, скорее, можно сформу-
лировать, только сказав, что собеседник наме-
ревается вызвать аналогичное суждение у 
слушающего – то, что, по его мнению, должно 
быть принято. Это так называемое первичное 
коммуникативное намерение говорящего. Бо-
лее того, произнося утверждение, говорящий 
вторично демонстрирует, что он или она су-
дит о том-то. Таким проявлением акта сужде-
ния является так называемая вторичная ком-
муникативная интенция говорящего, служа-
щая средством достижения первичной цели 
[36, с. 284]. Основная коммуникативная функ-
ция выражения (то есть значение) будет варь-
ироваться в зависимости от типа рассматри-
ваемого выражения. Таким образом, необхо-
димо более подробно рассмотреть значение 
как коммуникативную функцию, исследуя его 

разнообразие. Это было сделано им в отноше-
нии автосемантики. 

Марти говорит, что автосемантика распада-
ется на три класса, а именно: имена 
(Vorstellungssuggestive), высказывания 
(Aussagen) и выражение интереса (эмоцио-
нальный), каждый из которых соответствует 
классу психических явлений.  

Поскольку Марти рассматривает высказыва-
ния как автосемантические, (которые выра-
жают суждения и сообщают собеседнику, что 
он или она должны судить таким же образом), 
он характеризует эмоции или выражения, 
требующие интереса (interesseheischende 
Ausdrücke – выражения, представляющие ин-
терес), как автосемантические высказывания, 
которые проявляют не только эмоции, но и 
волевые действия (которые для него принад-
лежат к одному и тому же классу) и сообщают 
собеседнику, что он или она должны чувство-
вать или хотеть одинаково. Марти очень по-
дробно поддерживает аналогию между утвер-
ждениями и суждениями [36, с. 370]. 

Определенное влияние на перевод внимания 
ученых с проблемы языка на речь оказала ра-
бота Карла Бюлера “Теория языка” (1934; из-
дание на русском языке: 1993) [4]. Карл Бюлер 
был представителем немецкой школы «Пси-
хологии мышления». В своей работе «Теория 
языка» он обобщил свои идеи и взгляды дру-
гих немецких ученых – А. Марти, Э. Гуссерль, 
Э. Косериу – на логику и психологию. 

К. Бюлер [33] в 30-х годах ХХ века создал тео-
рию, которая частично развила идеи Марти. 
Ученый связал лингвистику с возникшей в то 
время так называемой «ситуационной психо-
логией», которая исследовала зависимость 
психики человека, его психологического пове-
дения от конкретной ситуации, в которую по-
ставлен человек. Среди множества возмож-
ных ситуаций К. Бюлер выделил коммуника-
тивную ситуацию, то есть ситуацию общения: 
говорящий – слушающий.  

K. Бюлер построил своеобразную модель об-
щения. Например, он называет информацию 
описанием и доказал, что описание состоит из 
2 частей (отправителя и получателя). Он 
назвал отправителя выражением, а получа-
теля – обращением. Однако суть общения 
здесь показана не в полной мере. Поэтому 
языковеды из Азербайджана Ф. Вейсалли, 
Э. Абдулрагимов и другие в 90-е годы ХХ века 
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разработали новую и точную модель обще-
ния. В основе созданной ими модели лежит 
информация, и они делят информацию на 
4 части. К ним относятся канал, языковая си-
стема, говорящий и слушающий [1, с. 33]. 

K. Бюлер предложил изучать язык с точки зре-
ния того, как эта ситуация отражается в язы-
ковой системе. Например, он исследовал ин-
дексное «поле» этой ситуации, то есть систему 
местоименных слов. Эта система полностью 
определяется языковой ситуацией. Это оче-
видно, когда мы обращаемся к личным место-
имениям: ich – говорящий, du – слушающий, er 
– посторонний для говорящего и слушателя: 
ich – du – er. Но оказывается, что другие место-
именные слова отражают ту же ситуацию. 
Например, местоименные наречия анало-
гично связаны между собой: hier (здесь) – da 
(здесь) – dort (там). А поскольку местоимен-
ные слова заменяют эквивалентные им слова, 
их система отражает систему языка в целом и, 
следовательно, можно построить ситуатив-
ную грамматику языка. Более того, поскольку 
языковая ситуация универсальна, то и эта 
грамматика также будет универсальной по 
своей сути (в этом совпадение взглядов с 
А. Марти). 

К. Бюлер, таким образом, акцентирует внима-
ние на роли человека, особенностях его дея-
тельности и ситуациях активности в понима-
нии феномена «язык». По мнению ученого, 
«каждое выражение может быть истолковано 
как человеческий поступок/действие, по-
скольку каждое конкретное высказывание 
связано с другими сознательными действи-
ями этого человека» [4, с. 53]. В отличие от 
В. фон Гумбольдта и Ф. де Соссюра, К. Бюлер 
выделяет не два, а четыре компонента («фе-
номена») речевого процесса, а именно: 1) ре-
чевое действие; 2) языковое поведение; 3) ре-
чевой акт; 4) языковая структура. 

Что касается речевых действий, он пишет, что 
существуют ситуации, в которых речь исполь-
зуется для решения актуальной на данный 
момент жизненно важной задачи, поэтому вы-
полняются речевые действия. В речевой дея-
тельности всегда возникает ее результат, и 
языковая работа, как правило, не зависит от 
жизненной позиции индивида и опыта ав-
тора. Речевой акт определяется К. Бюлер как 
«субъективное осмысление». Язык, по мне-
нию исследователя, обладает способностью 
приспосабливаться к неисчерпаемому 

богатству фактов, которые подлежат языко-
вой формулировке в каждом конкретном слу-
чае. Это то, что обеспечивает определенную 
степень «свободы осмысления». Языковая 
структура (языковое образование) является 
«межсубъективной». К. Бюлер объясняет эту 
позицию так: «Глагол, артикль и винитель-
ный падеж относятся к языковым образова-
ниям точно так же, как «прямоугольный тре-
угольник» относится к «образованиям» эле-
ментарной геометрии» [4, с. 61]. В соответ-
ствии с этим ученый выделяет три функции 
языка: репрезентативную, экспрессивную и 
апеллятивную. Когда языковой знак соотно-
сится с объектами, он действует как символ. 
Следовательно, берется репрезентативная 
функция языка. Поскольку знак зависит от го-
ворящего, он является симптомом. Отсюда и 
берется его выразительная функция. Обраща-
ясь к слушателю, знак становится сигналом. 
Следовательно, язык выполняет апеллятив-
ную функцию. 

Речевая ситуация, по словам К. Бюлер, форми-
руется говорящим, слушателем и объектами 
речи. Он подчеркивает, что при создании ре-
чевой ситуации не только отправитель, но и 
получатель имеют свои собственные пози-
ции. Они обращаются к языку соглашений, ко-
торые регулируются межличностным обще-
нием. «Поле действия» обязательно включает 
в себя два синхронных аспекта: внутреннюю и 
внешнюю ситуации. Все это в определенной 
степени определяет характер действий субъ-
ектов речевого общения, дает возможность 
установить, что имеет в виду говорящий. 

На наш взгляд, концепции А. Марти и К. Бю-
лера очень ценны для развития современной 
психолингвистики. Оригинальным вкладом 
А. Марти можно признать интенциональную 
концепцию языка как намеренного 
(absichtlich) социального действия; проект об-
щей семантики, ориентированный на комму-
никативную теорию значения; телелогиче-
скую и функциональную модель описания 
языка. Его концепция языка как средства со-
циальной коммуникации легла в основу ин-
струменталистской модели языка («Organon 
Modell der Sprache») Карла Бюлера. Карл Бю-
лер одним из первых предложил теорию рече-
вого акта, отличающуюся от соссюровской ре-
чевой деятельности; ввел понятие коннота-
ции, одним из первых начал исследование 
дейктических единиц языка. 
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Представители классической психолингви-
стики Дж. Осгуд [25], Дж. Миллер [24], Дж. Кэр-
ролл [5], Н. Хомский [9], И. Зимняя [36], 
Р. Фрумкина [11], А. Супрун [33] и другие 
также исходят из определения языка как дея-
тельности, данное Вильгельмом фон Гумболь-
дтом [12]. Поэтому в центре их внимания 
находится говорящий. Для них предметом ис-
следования является не грамматическая и 
лексическая система употребления языка, не 
продукт, абстрактный результат деятельно-
сти общества, а речевая деятельность носите-
лей языка. Но психолингвисты не растворяют 
язык в речевой деятельности каждого говоря-
щего. Они считают, что язык является глубоко 
социальным феноменом, даже когда он выра-
жает себя в индивидуальном речевом акте, 
что особенно подчеркивают психолингвисты 
(А. Леонтьев [21], Л. Сахарный [31] и другие). 

Психолингвистике интересны не только опре-
деленные языковые формы, но и механизмы 
использования этих форм носителями языка, 
ментальный механизм их восприятия и осо-
знания слушателями. Это означает, что иссле-
дователи не могут ограничиваться описанием 
наблюдаемых готовых текстов, фиксацией 
текстовых единиц и их обобщением. Важно 
воссоздать процесс формирования текстов и 
языковых единиц. Это подразумевает обра-
щение к описанию не только внешней, но и 
внутренней речи говорящих. По мнению пси-
холингвистов, например, Н. Жинкина [13], со-
временная психология предоставляет необхо-
димые средства для проникновения во внут-
ренний механизм языка. 

Такой способ исследования позволяет диффе-
ренцировать сам язык. Поскольку носители 
родного языка неодинаково усваивают гото-
вые языковые формы и по-разному исполь-
зуют известные правила, психолингвисты 
приходят к выводу, что глобальное понятие 
языка должно быть строго дифференциро-
вано. Язык говорящего не идентичен языку 
слушающего, поскольку в первом случае про-
износится речь, а во втором случае она распо-
знается. Механизм создания речи и механизм 
распознавания – это разные понятия. Следо-
вательно, необходимо создать две грамма-
тики: одну для говорящих и одну для слуша-
телей. Понятие «язык» должно быть диффе-
ренцировано во многих других отношениях: 
язык детей – это не то же самое, что язык 
взрослых; язык книг и науки – это не то же са-
мое, что язык непринужденной беседы. 

Заслуга психолингвистов перед лингвисти-
кой заключается в том, что они разработали 
объективный метод изучения «говорящего 
человека» – психолингвистический экспери-
мент, позволяющий делать обоснованные вы-
воды не только об этом индивиде, но и о ши-
роком круге носителей родного языка. Осо-
бенности применения экспериментальных 
методов психолингвистического анализа опи-
саны, например, в статьях А. Голуба, М. Ива-
нова [18], Е. Кабановской [14], С. Попова [28]. 

Выдающимся достижением психолингвистов 
является то, что им удалось создать надежную 
экспериментальную базу посредством ис-
пользования соответствующих работ 
неограмматиков: Г. Остгофа, К. Бругмана [26], 
Г. Пауля [27] и др. Если до психолингвистов 
экспериментально изучалась только фоне-
тика (звуки могут быть записаны с помощью 
устройств), то психолингвисты эксперимен-
тально изучают семантику языка. Суть их экс-
периментов заключается в том, что они обра-
щаются к определенной массе носителей род-
ного языка, чтобы выяснить оценку опреде-
ленных языковых явлений каждым носите-
лем языка. Полученные результаты обраба-
тываются математически (статистически) и 
служат объективным материалом для линг-
вистических обобщений. 

В последние годы, как отмечают С. Цынк, 
М. Кузьмина, «интерес к личностному аспекту 
изучения языка значительно возрос» [8, с. 7], 
[16, с. 54]. Взаимосвязь «личность – язык и 
речь» также активно изучается в современной 
психолингвистике. Изучаются языковые спо-
собности индивида, например, способность 
создавать язык, которая ярко проявляется у 
многих поэтов и писателей (например, [7, 8]). 

 

ВЫВОДЫ 

Концепции А. Марти и К. Бюлера способство-
вали появлению психолингвистических ис-
следований. Для них характерно представле-
ние о речи как о психическом процессе; на них 
основана современная психолингвистика. Ос-
новными положениями современной психо-
лингвистики являются следующие: 

1. Язык – это не абстрактная система, а дея-
тельность носителей языка, которая в корне 
социальна и психологична. 
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2. Язык изучается с точки зрения условий язы-
кового общения. 

3. Принципиально различаются два процесса: 
говорение и слушание (код говорящего и код 
слушающего). 

4. Язык выражает себя в двух формах: внеш-
ней и внутренней речи. Следовательно, возни-
кает интерес к механизмам формирования и 
функционирования языковых единиц. 

5. Психолингвистика – это наука, которая яв-
ляется экспериментальной с точки зрения ме-
тодологии исследования. 

6. В последние годы психолингвистика ак-
тивно рассматривает актуальную проблему – 
изучение взаимосвязи «личность – язык и 
речь». 

Мы выявили научные предпосылки и основ-
ные тенденции развития современной психо-
лингвистики, ее методы, актуальные про-
блемы и достижения – описание механизмов 

речи, языковой личности и т.д., показали ме-
тодологические основы и историческую пре-
емственность учений лингвистов, осветили 
работы А. Марти, К. Бюлера и др. с точки зре-
ния значимости их взглядов для сегодняш-
него понимания тех же научных проблем. 

Психолингвистика – это междисциплинарная 
область науки о закономерностях формирова-
ния в онтогенезе и формируемых процессах 
речевой деятельности в системе различных 
видов человеческой деятельности. Психо-
лингвистика изучает следующие аспекты 
речи: ее процессы, мотивы речи, ее субъект и 
адресат, речевое намерение, внутренние про-
цессы речи, кодовые переходы, распознава-
ние речи слушателем. В ней исследуется раз-
витие речевых способностей человека на про-
тяжении всей жизни, овладение неродными 
языками, влияние речи. Современная немец-
кая психолингвистика во многом базируется 
на положениях, которые были выдвинуты в 
30-е годы ХХ века А. Марти и К. Бюлером. 
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 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. 
 

 

INTRODUCTION 

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, 

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

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. 

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 

ethnic landscape of the world of a person who 
speaks a specific language and its reflection in 
the language consciousness. The concepts of 
"good" and "bad" are verbalized uniquely in each 
culture, so it is essential to consider the etymo-
logical features of those concepts, whether in 
English or another culture. 
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 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. 
 

 

INTRODUCTION 

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, killings, 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]. 

Furthermore, it is critical to meet the needs of 
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. 

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].  



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

Section “Economics”   4003 

 

 
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-

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 

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 

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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 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. 
 

 

INTRODUCTION 

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]. 

Successful integration of ICT into the teaching 
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 

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. 

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 
Education 
Teacher's 
Knowledge Of 
ICT-Based 
Learning 
Media At 
Primary School 

Designing learning media in 
the form of images 
Creating learning media in 
audio form 
Create learning media in 
audiovisual form. 
Projecting learning media in 
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). 

 

Knowledge level =  
∑ correct answer

∑  to Questions
 x 100  (1) 

 

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.  

P =  
F

N
 x 100% 

 

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

 

Very Good                P =
18

56
 𝑥 100% = 32,14% 

Good                          P =
15

56
 𝑥 100% = 26,78% 

Medium                    P =
7

56
 𝑥 100% = 12,51% 

Poor                           P =
16

56
 𝑥 100% = 28,57% 

 

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,  

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 



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

Section “Sports”   5005 

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-

ing online learning media content in planning 
and implementing learning. 

 

CONCLUSIONS 

Based on the results of the research that the au-
thors obtained, it can be concluded that the 
achievement motivation level of football players 
is 131.68 (in the medium category) with the fol-
lowing details: as many as three respondents 
(13.63%) are in a low type, six respondents 
(27.28%) are in the medium category, and the 
remaining 13 respondents (59.09%) are in the 
high class. 

This follows the [13] statement, which explains 
that achievement motivation is a fundamental 
mental skill that athletes need. The motivation 
that athletes need to have is achievement motiva-
tion cause athletes who have achievement moti-
vation will race with excellence, both self-
advantage and other people's excellence, even to 
achieve performance in training tasks and com-
petitions. 
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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 o 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 (SiO2/Al2O3) ratio was 11.89:1. 
RSM optimisation of the experimental runs with the autoclave reactor gave 
an optimum condition (Temperature of 345.716 oC, 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 o, 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 29.826o 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 o and density of 1.0153 kg/l 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]. 

 

Figure 1 –Total World Oil 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/l), and at an 
ambient condition of solubility (19–24 Mpa). 
Natural bitumen has API gravity in the range of 

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)1 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/l) 1.0153 
API gravity (o) 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 (O) 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 

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 + 0.5 wt.% 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 

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. 
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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 
OC, 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 

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 + 
0.5 wt.% CoMo/HZSM-5 (CoMo/HZSM-5 Cata-
lyzed Crude). 

4. Raw Bitumen + 1.0 wt.% Rice Husks + 
0.5 wt.% 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.  

 

 

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-1, 3649.1 cm-1, and 
3399.3 cm-1 observed in the range of 3700–
3400 cm-1 absorption bands. This range (3700–
3400 cm-1) of absorption bands indicates hydro-
gen bonding and confirms the existence of hy-
drate (H2O), hydroxyl (–OH), ammonium, or 
amino, phenolic, alcoholic and carboxylic com-
pounds. The 3399.3 cm-1 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-1 and 
2922.2 cm-1) are assigned to –CH stretching 
bands for long-chain linear aliphatic compounds 
[7]. There were no observable peaks between the 
range (2800–1800 cm-1) of absorption bands. 
But this absorption range is assigned to different 
functional groups; peaks between 2700 cm-1 and 
2800 cm-1 are specific to aldehydes; (2500–2000 
cm-1) are the triple (C≡C) bond region and tran-
sition metal carbonyls. The peak 1703.4 cm-1 in-
dicated simple amides, carbonyl compounds like 
ketones, aldehydes, esters or carboxylates func-
tional group [8]. The medium peak 1602.8 cm-1 
indicated the presence of double bond (C = C) 
stretching or olefinic compounds. 1457.4 cm-1 

and 1375.4 cm-1 peaks were attributed to the 
bending vibration of C–H in methylene and me-
thyl, respectively. The peak observed at 
1103.3 cm-1 band was likely for esters linkages in 

asphaltene molecules. The band attributed to 
1032.5 cm-1 was assigned S=O 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-1 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 cm-1) 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 C8 – C20 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 Agbabu Bitumen from the GC-MS Analysis 

No Chemical Compound CAS No 
Mol. 

Formula 
Mol. Wt. 
(g/mol) 

Nature 
of Compounds 

1 Vestitenone 069401-36-1 C12H18O 178.27 Aromatic 
2 4-Methylundecane 002980-69-0 C12H26 170.34 Saturate 
3 Undecane 001120-21-4 C11H24 156.31 Saturate 
4 2-Methyltridecane 001560-96-9 C14H30 198.39 Saturate 
5 Tridecane 000629-50-5 C13H26 184.36 Saturate 
6 Tetradecane 000629-59-4 C14H30 198.39 Saturate 
7 Spiro[2,4,5,6,7,7a-hexahydro-2-oxo-4,4,7a 

trimethylbenzofuran]-7,2'-(oxirane) 
1000197-10-9 C12H6O3 208.25 Aromatic 

8 Sclareoloxide 051553-92-4 C18H30O 262.43 Resin 
9 Oxalic acid, 6-ethyloct-3-yl hexyl ester 1000309-34-4 C18H34O4 314.50 Aromatic 

10 4-Ethyloctane 015869-86-0 C10H22 142.28 Saturate 
11 2,6-dimethyloctane 002051-30-1 C10H22 142.28 Saturate 
12 Methyl 2-oxo-5,6,7,8-tetrahydro-1H-quinoline-3-

carboxylate 
125031-45-0 - - - 

13 2,4-Dimethylhexane 000589-43-5 C8H18 114.23 Saturate 
14 Ethyl 5-(furan-2-yl)-1,2-oxazole-3-carboxylate 33545-40-3 C10H9O4 207.18 Aromatic 
15 E-11-Methyl-12-tetradecen-1-ol acetate 1000130-80-7 C17H32O2 268.44 Aromatic 
16 E-10-Methyl-11-tetradecen-1-ol acetate 1000130-79-0 C17H32O2 268.44 Aromatic 
17 4-Methyldodecane 006117-97-1 C13H28 184.37 Saturate 
18 3-Methyldodecane 017312-57-1 C13H28 184.37 Saturate 
19 Dodecane 000112-40-3 C12H26 170.33 Saturate 
20 D-Homoandrostane, (5.alpha.,13.alpha.)- 054482-31-4 C20H34 274.49 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 C12H26 170.33 Saturate 
24 Decane 000124-18-5 C10H22 142.29 Saturate 
25 Cyclopropane carboxamide, 2-cyclopropyl-2-methyl-N-

(1-cyclopropylethyl)- 
331416-19-4 C13H21NO 207.16 Aromatic 

26 Cyclopentanecarboxaldehyde, 2-methyl-3-methylene- 1000154-24-0 C8H12O 124.18 Aromatic 
27 Cyclohexene, 4-pentyl-1-(4-propylcyclohexyl)- 108067-17-0 C20H36 276.50 Saturate 
28 Cyclohexene, 4-(4-ethylcyclohexyl)-1-pentyl- 301643-32-3 C19H34 262.48 Saturate 
29 Androstane, (5.alpha.)- 000438-22-2 C19H32 260.46 - 
30 Cyclohexanebutanoic acid,2,2-dimethyl-6-methylene-, 

methyl ester 
081752-87-6 C11H18O2 182.26 Aromatic 

31 Cholestan-3-ol, 4,4-dimethyl-, (3.beta.,5.alpha.)- 002550-84-7 C29H52O 416.72 - 
32 Carbonic acid, nonyl vinyl ester 1000383-25-6 C12H22O3 214.30 Resin 
33 Carbonic acid, eicosyl vinyl ester 1000382-54-3 C23H44O3 368.60 Resin 
34 Androstane-2,11-dione, (5.alpha.)- 001449-57-6 C19H28O2 288.42 - 
35 3-Trifluoroacetoxypentadecane 1000245-47-8 C17H31F3O3 324.40 - 
36 2-Bromononane 002216-35-5 C9H19Br 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 C19H36 264.49 Aromatic 
39 10-Methylnonadecane 056862-62-5 C20H42 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 C33H56 452.80 Aromatic 

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

1000350-76-1 C19H18O6 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 

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. 

 

 

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 Fe2O3, 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 (SiO2) 
is 47.80 w/w%, and that of Alumina (Al2O3) is 
6.82 w/w%.  
 

Table 3 – XRF Analysis of Rice Husks 
Oxide 

Composition 
Value 

(w/w%) 
Elemental 

Composition 
Value 

(w/w%) 
SiO2 47.80 Si 22.35 
P2O5 13.71 P 5.98 
K2O 12.48 K 10.36 
MgO 7.20 Mg 4.40 
Al2O3 6.82 Al 3.61 
SO3 4.93 S 1.97 
CaO 2.80 Ca 2.00 

Fe2O3 1.52 Fe 1.07 
TiO2 0.64 Ti 0.39 
MnO 0.34 Mn 0.27 
Rb2O 0.11 Rb 0.10 
ZnO 0.10 Zn 0.08 
ZrO2 0.08 Zr 0.06 

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 
(SiO2/Al2O3) 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 CuKα 
radiation at 40 mA/45 kV and λ = 1.5406 Å, PSD 
length [2θ] of 3.35°, scan step time [s] of 29.07 
sec., and scan position [2θ] at an angle/position 
from 5–78°. Figure 5 shows the XRD pattern of 
the rice husks.  

 

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 2θ at an angle of 22°. The following three 
sharp prominent peaks observed on the XRD 
spectrum 2θ 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 2θ 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 

 

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 m2/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). 

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 
(m2/g) 

APD 
(nm) 

Pore Volume 
(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 

Limit 
Upper 
Limit 

A: Temperature is in range 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-

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.  

 

Table 6 – Some of the Predicted Optimization Results 
No Temp. 

(OC) 
Residence 

Time 
(min) 

Rice 
Husks 

(%) 

Viscosity 
(Pa.s) 

API 
gravity 

(O) 

Residue 
yield 

(w/w%) 

Light oil 
yield 

(w/w%) 

Desirability 
(Unity) 

 

1 345.716 30.000 1.000 8.340 24.520 22.391 50.064 0.909 Selected 
2 345.935 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) 

No Responses 
Predicted 

value 
Experimental 

Value 
% 

Error 
1 Viscosity 8.340 8.280 0.719 
2 API gravity 24.520 24.351 0.689 
3 Residue 

yield 
22.390 22.56 0.759  

4 Light oil 
yield 

50.064 50.100 0.072 

 

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) 

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 

No Experimental run 
Responses 

Viscosity 
(Pa.s) 

API gravity 
(O) 

Residue yield 
(w/w%) 

Light oil yield 
(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° API. 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 4.51 
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-

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  

(wt.%) 
Hydrogen 

(wt.%) 
Hydrogen/Carbon 

(H/C Ratio) 
Raw Bitumen 76.64 7.67 1.19:1 
Optimal Crude 73.53 7.58 1.23:1 
NiMo/ZSM-5 

Catalyzed Crude 
87.7 12.71 1.73:1 

CoMo/HZSM-5 
Catalyzed Crude 

67.32 7.11 1.26:1 

Mo/HZSM-5 
Catalyzed Crude 

78.45 9.66 1.47:1 

 

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 (3690.1 cm-1, 3649.1 cm-1 and 
3399.3 cm-1) 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-1, 2050.0 cm-1, 1889.8 cm-1, 
1699.7 cm-1, 1453.7 cm-1, 965.4 cm-1, and 812.6 
cm-1 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].  

 

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.  

 

 

Figure 9 – FT-IR of NiMo/ZSM-5 Catalyzed 
Upgraded Agbabu Bitumen 

 

Furthermore, the peaks 2363.1 cm-1, 2020.2 cm-1, 
1867.4 cm-1, 1792.8 cm-1, 1699.7 cm-1, 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 Up-
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 cm-1, 1871.1 cm-1, 
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-1, 2076.1 cm-1, and 1699.7 cm-1 ab-
sorption bands, and are assigned to (C≡C group, 
NH component), Isothiocyanate (-NCS), and C=O 
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-1, 94.336%) 
and (3399.3 cm-1, 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. 

 

 

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. 

 

Figure 13 – GC-MS Spectra of Optimised Agbabu Bitumen 

 

Figure 14 – GC-MS Spectrum of NiMo/ZSM-5 Catalyzed 
Agbabu Bitumen 

 

Figure 15 – GC-MS Spectrum of CoMo/HZSM-5 Catalyzed 
Agbabu Bitumen 

 

 

Figure 16 – GC-MS Spectrum of Mo/HZSM-5 Catalyzed 
Agbabu Bitumen 
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Table 11 – Chemical Composition of Optimised Agbabu Bitumen from GC-MS Analysis 
No Chemical Compound CAS No Mol. 

Formula 
Mol. Wt. 
(g/mol) 

Nature 
of Compounds 

1 Z,Z-6,24-Tritriacontadien-2-one 1000111-38-8 C33H64O 476.90 - 
2 trans-2-Ethyl-2-hexen-1-ol 1000139-52-3 C8H16O 128.21 - 
3 Pentatriacontane, 13-docosenylidene- 1000156-09-1 C47H94 659.20 - 
4 Pentadecanoic acid, 13-methyl-, methyl ester 005487-50-3 C17H34O2 270.45 Aromatic 
5 n-Tridecan-1-ol 000112-70-9 C13H28O 200.36 - 
6 Lup-20(29)-en-3-ol, acetate, (3.beta.)- 001617-68-1 C32H52O2 468.75 - 
7 Hexadecanoic acid, 2-hydroxy-, methyl ester 016742-51-1 C17H34O3 286.40 Aromatic 
8 Cyclotriacontane 000297-35-8 C30H60 420.80 Saturate 
9 Cyclononasiloxane, octadecamethyl- 000556-71-8 C18H54O9Si9 667.40 Resin 

10 Cyclohexane, (1-hexadecylheptadecyl)- 055517-75-4 C39H78 547.04 Saturate 
11 Carbamic acid, N-(4-chlorophenyl)-, 4-

nitrophenyl ester 
003848-41-7 - - Aromatic 

12 Borane, 2,3-dimethyl-2-butyl- (dimer) 1000159-64-3 C12H30B2 196.00 - 
13 benzenesulfonyl fluoride, 4-(hexadecyloxy)-3-

nitro- 
1000402-84-4 C22H36FNO5S 445.60 Aromatic 

14 9,19-Cyclolanostan-3-ol, 24,24-
epoxymethano-, acetate 

1000190-57-2 C33H54O3 498.80 Resin 

15 7,10-Octadecadienoic acid, methyl ester 056554-24-6 C19H34O2 294.47 Aromatic 
16 4-Trifluoroacetoxytetradecane 1000245-47-6 C16H29F3O2 310.39 - 
17 1-Heptadecanamine 004200-95-7 C17H37N 255.48 - 
18 1,3,5,7,9,11-Hexavinyl-3,5,9,11-

tetrabutoxybicyclo[5.5.1]hexasiloxane 
110991-14-5 - - Resin 

19 1,22-Docosanediol 022513-81-1 - - - 
20 1,1,1,5,7,7,7-Heptamethyl-3,3 

bis(trimethylsiloxy)tetrasiloxane 
038147-00-1 C13H39O5Si6 443.96 Resin 

21 .alpha.-d-Glucose, 4,6-O-isopropylidene-1-O-
methyl-6-O-[4-bromobenzenesulfonate] 

1000127-18-3 C22H36BrO8S 453.30 Aromatic 

 

Table 12 – Chemical Composition of NiMo/ZSM-5 Catalyzed Agbabu Bitumen from GC-MS Analysis 
No Chemical Compound CAS No Mol. 

Formula 
Mol. Wt. 
(g/mol) 

Nature 
of Compounds 

1 Z-8-Hexadecene 1000130-87-5 C16H32 224.43 - 
2 trans-13-Octadecenoic acid 000693-71-0 C18H34O2 282.46 - 
3 17-hexadecyltetratriacontane 055256-07-0 C50H102 703.34 Saturate 
4 Phthalic acid, pentyl 2,4,6-trichlorobenzyl 

ester 
1000382-87-9 - - Aromatic 

5 Phenanthrene-10-ethanamine, 3-bromo-
.beta.-hydroxy-N,N-diheptyl-, hydrosulfate 

049647-04-3 - - - 

6 Pentadecanoic acid, 13-methyl-, methyl ester 005487-50-3 C17H34O2 270.45 Aromatic 
7 13-Undecylpentacosane 055517-89-0 C47H74 506.58 Saturate 
8 Pennogenin diacetate 065380-31-6 C31H46O6 514.7 - 
9 Palmitoleic acid 000373-49-9 C16H30O2 254.41 - 

10 Ttetradecyloxirane 007320-37-8 C16H32O 240.43 Resin 
11 Oleic Acid 000112-80-1 C18H34O2 282.46 - 
12 Nickel, bis[bis(2-methylpropyl) 

carbamodithioato-S,S']-, (SP-4-1)- 
015317-78-9 C18H36N2NiS4 467.45 Resin 

13 Methyl 8-methyl-decanoate 1000336-49-1 C12H24O2 200.32 Aromatic 
14 Methyl 2-hydroxy-pentacosanoate 118745-42-9 C26H52O3 412.70 Aromatic 
15 Hexadecanoic acid, methyl ester 000112-39-0 C17H34O2 270.50 Aromatic 
16 Hexadecanenitrile 000629-79-8 C16H31N 237.42 - 
17 Hexadecane 000544-76-3 C16H34 226.44 Saturate 
18 Heptylcyclohexane 005617-41-4 C13H26 182.35 Saturate 
19 Heptadecanoic acid, 16-methyl-, methyl ester 005129-61-3 C19H38O2 298.50 Aromatic 
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No Chemical Compound CAS No Mol. 
Formula 

Mol. Wt. 
(g/mol) 

Nature 
of Compounds 

20 Estra-1,3,5(10)-trien-17.beta.-ol 002529-64-8 C18H24O 256.39 Aromatic 
21 E-14-Hexadecenal 330207-53-9 C16H30O 238.41 - 
22 E-11-Hexadecenal 1000130-86-1 C16H30O 238.41 - 
23 Dodecanoic acid, methyl ester 000111-82-0 C13H26O2 214.34 Aromatic 
24 Diethyl Phthalate 000084-66-2 C12H14O4 222.40 Aromatic 
25 Decanoic acid, ethyl ester 000110-38-3 C12H24O2 200.32 Aromatic 
26 Cyclohexanol, 2-(2-propynyloxy)-, trans- 007229-32-5 C9H14O2 154.21 - 
27 Undecylcyclohexane 054105-66-7 C17H34 238.45 Saturate 
28 Cyclohexane, 1,1'-(1-methyl-1,3-

propanediyl)bis- 
041851-35-8 C16H30 222.41 Saturate 

29 cis-9-Hexadecenal 056219-04-6 C16H30O 238.41 Aromatic 
30 cis-13-Octadecenoic acid, methyl ester 1000333-58-3 C19H36O2 296.50 Aromatic 
31 cis-11-Hexadecenal 053939-28-9 C16H30O 238.41 Aromatic 
32 Bicyclo[10.8.0]eicosane, (E)- 1000155-85-0 C20H38 275.50 Saturate 
33 Benzene, 1,2,3-trifluoro-4-nitro- 000771-69-7 C6H2F3NO2 177.08 Aromatic 
34 Allopregan-3,16-diol, O,O'-diacetyl-20-s-[3-

methylpyrid-6-yl]- 
1000214-17-9 - - - 

35 Acetyl chloride, chloro- 000079-04-9 C2H2Cl2O 112.94 - 
36 9-Tetradecenal, (Z)- 053939-27-8 C14H26O 210.36 - 
37 9-Octadecenoic acid, methyl ester, (E)- 001937-62-8 C19H36O2 296.50 Aromatic 
38 9-Octadecenoic acid, (E)- 000112-79-8 C18H34O2 282.50 - 
39 9-Octadecenoic acid (Z)-, 2,3-dihydroxypropyl 

ester 
000111-03-5 C21H40O4 356.50 Aromatic 

40 9-Octadecenal 005090-41-5 C18H34O2 266.5 - 
41 9-Nonadecene 031035-07-1 C19H38 266.51 - 
42 9-Heptadecanone 000540-08-9 C17H34O 254.50 - 
43 9,19-Cyclolanostan-3-ol, 24,24-

epoxymethano-, acetate 
1000190-57-2 C33H54O3 498.80 Resin 

44 8-Cyclohexadecen-1-one 003100-36-5 C16H28O 236.39 - 
45 8,11-Octadecadienoic acid, methyl ester 056599-58-7 C19H34O2 294.26 Aromatic 
46 7-Oxabicyclo[4.1.0]heptane, 1,5-dimethyl- 162239-52-3 C8H14O 126.20 - 
47 7-Hexadecene, (Z)- 035507-09-6 C16H32 224.42 - 
48 5-Octadecene, (E)- 007206-21-5 C18H36 252.48 - 
49 4-Trifluoroacetoxypentadecane 1000245-47-9 C17H31F3O2 324.40 - 
50 4-n-Hexylthiane, S,S-dioxide 070928-52-8 C11H22O2S 218.36 - 
51 4-Hydroxyphenyllactic acid, 3TBDMS 

derivative 
1000221-80-2 C27H52O4Si3 524.96 Resin 

52 4-Androsten-4-chloro-3.alpha.-ol-17-one, di-
trimethylsilyl 

1000412-24-8 C26H43ClO2Si2 479.20 Resin 

53 4-(Diethylphosphoryl)-4-methylpentan-2-one 015090-36-5 C10H21O2P 204.25 - 
54 3-Nonenoic acid, ethyl ester 091213-30-8 C11H20O2 184.28 Aromatic 
55 3'H-Cycloprop(1,2)-5-cholest-1-en-3-one, 1'-

carboethoxy-1'-cyano-1,2-dihydro- 
075857-80-6 C32H49NO3 495.37 Resin 

56 3-Aza-2-oxabicyclo[2.2.2]oct-5-ene, 3-acetyl-
7-endo,8-exo-dimethoxy- 

102724-50-5 - - - 

57 2-Methyl-Z,Z-3,13-octadecadienol 1000130-90-5 C19H36O 280.50 - 
58 2-Hexyldecyl isobutyrate 1000368-55-3 C20H40O2 312.50 - 
59 2-Dodecen-1-yl(-)succinic anhydride 019780-11-1 C16H26O3 266.38 Aromatic 
60 2,5-Furandione, 3-dodecyl- 059426-46-9 C16H26O3 266.38 Aromatic 
61 2,3-Di[p-chlorophenyl]-5,8-dimethoxy-6-

acetamidoquinoxaline 
056393-33-0 - - - 

62 1-Hexadecanol 036653-82-4 C16H34O 242.44 - 
63 1-Eicosene 003452-07-1 C20H40 280.53 - 
64 1-Decyloxy-2-nitrobenzene 098311-79-6 C16H25NO3 279.38 Aromatic 
65 13-Octadecenoic acid, methyl ester 056554-47-3 C19H36O2 296.50 Aromatic 
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No Chemical Compound CAS No Mol. 
Formula 

Mol. Wt. 
(g/mol) 

Nature 
of Compounds 

66 12-Methyl-E,E-2,13-octadecadien-1-ol 1000130-90-4 C19H36O 280.50 - 
67 11-Dodecen-1-ol trifluoroacetate 128792-46-1 C14H23F3O2 280.33 - 
68 1-[3,3-Difluoro-1-(pentafluoroethyl)-2-

(trifluoromethyl)prop-2-en-1-ylidene]-2-
[2,2,2-trifluoro-1-
(trifluoromethyl)ethylidene]hydrazine 

1000394-35-5 - - - 

69 1,3-Dimethyl-4,8-
dioxatricyclo[5.1.0.0(3,5)]octane-2,6-diol 

1000186-19-0 - - - 

70 1,3,5,7,9,11-Hexavinyl-3,5,9,11-
tetrabutoxybicyclo[5.5.1]hexasiloxane 

110991-14-5 - - - 

71 1-(3-Acetamidophenyl)-3-(2,2,2-trichloro-1-
isovaleramidoethyl)-2-thiourea 

294658-29-0 - - - 

72 [2-Acetyl-3-(2,4-dichlorophenyl)-5-(2,4-
dichlorostyryl)-3,4-
dihydrophenoxy]difluoroborane 

1000223-62-4 - - - 

73 (S)-(+)-Epichlorohydrin 067843-74-7 C3H5ClO 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. 

(g/mol) 
Nature 

of Compounds 
1 Pyridine-3-carboxamide, oxime, N-(2-

rifluoromethylphenyl)- 
288246-53-7 C13H10F3N3O 281.23 - 

2 Morphine, 2TMS derivative 055449-66-6 C23H35NO3Si2 429.70 Resin 
3 Hexasiloxane, tetradecamethyl- 000107-52-8 C14H42O5Si6 458.99 Resin 
4 Dodecyl propyl ether 1000406-27-7 C15H32O 228.41 Aromatic 
5 Dihydrophytol, TMS derivative 078695-20-2 C23H50OSi 370.70 - 
6 Cyclononasiloxane, octadecamethyl- 000556-71-8 C18H54O9Si9 667.36 Resin 
7 3-Isopropoxy-1,1,1,7,7,7-hexamethyl-

3,5,5-tris(trimethylsiloxy)tetrasiloxane 
071579-69-6 C18H52O7Si7 577.2 Resin 

8 3'H-Cycloprop(1,2)-5-cholest-1-en-3-one, 
1'-carboethoxy-1'-cyano-1,2-dihydro- 

075857-80-6 C32H49NO3 495.70 Resin 

9 3-Bromo-N-(3,5-
dichlorophenyl)benzamide, TMS 
derivative 

1000331-99-9 C16H16Br2Cl2NOSi 417.2 Resin 

10 1,1,1,5,7,7,7-Heptamethyl-3,3 
bis(trimethylsiloxy)tetrasiloxane 

038147-00-1 C13H40O5Si6 444.97 Resin 

 

Table 14 – Chemical Composition of Mo/HZSM-5 Catalyzed Agbabu Heavy Bitumen from GC-MS Analysis 
No Chemical Compound CAS No Mol. 

Formula 
Mol. Wt.  
(g/mol) 

Nature 
of Compounds 

1 Z-6,17-Octadecadien-1-ol acetate 086252-73-5 C20H36O2 308.50 - 
2 Z,E-2-Methyl-3,13-octadecadien-1-ol 1000131-10-5 C19H36O 280.50 - 
3 Undec-10-ynoic acid, tridec-2-yn-1-yl ester 1000406-96-9 C24H40O2 360.60 Aromatic 
4 Trimyristin 000555-45-3 C45H86O6 723.16 Aromatic 
5 trans-2-Hexenoic acid, 5-methyl-2-

isopropyl-, methyl ester 
1000139-87-5 C11H20O2 184.27 Aromatic 

6 Thiourea, 2-cyano-1,3-dihexyl- 056342-27-9 C14H26N2S2 286.50 - 
7 Tetracosanoic acid, heptyl ester 1000405-21-9 C20H40O2 312.50 Aromatic 
8 Sulfurous acid, 2-propyl undecyl ester 1000309-12-2 C14H30O3S2 278.45 Aromatic 
9 Succinic acid, 4-chloro-3-methylphenyl 

tetrahydrofurfuryl ester 
1000390-72-4 - - - 

10 Spiro[2,4,5,6,7,7a-hexahydro-2-oxo-4,4,7a-
trimethylbenzofuran]-7,2'-(oxirane) 

1000197-10-9 C12H6O3 208.25 Aromatic 

11 Sclareolide 000564-20-5 C16H26O2 250.38 Aromatic 
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No Chemical Compound CAS No Mol. 
Formula 

Mol. Wt.  
(g/mol) 

Nature 
of Compounds 

12 1-(2-furanylcarbonyl)piperazine 040172-95-0 C9H12N2O2 180.20 Aromatic 
13 Phenanthrene-10-ethanamine, 3-bromo-

.beta.-hydroxy-N,N-diheptyl-, hydrosulfate 
049647-04-3 C30H42BrN

O4S 
592.63 Aromatic 

14 Oxirane, tetradecyl- 007320-37-8 C16H32O 240.42 Resin 
15 2-methyloctane 003221-61-2 C9H20 128.26 Saturate 
16 N-Pyrrylcarbinol 092776-61-9 C5H7NO 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-

dihydronaphthalen-2-yl)-N-
phenylacetamide 

004497-84-1 C18H14N2O3 306.30 Aromatic 

19 Muscimol 002763-96-4 C4H6N2O2 114.10 - 
20 Isopulegol 000089-79-2 C10H18O 154.25 Aromatic 
21 Tetradecamethylhexasiloxane 000107-52-8 C14H42O5Si6 458.99 Resin 
22 Hexadecanoic acid, methyl ester 000112-39-0 C17H34O2 270.50 Aromatic 
23 Eicosyl isobutyl ether 1000406-33-0 C23H48O 340.60 - 
24 E-8-Methyl-9-tetradecen-1-ol acetate 1000130-81-4 C17H32O2 268.40 - 
25 E-10-Octadecen-1-ol acetate 002195-92-8 C20H38O2 310.50 - 
26 Diethyl[[3-octylsulfonyl]-4-n-

butylanilinomethylene]malonate 
1000214-51-0 - - - 

27 Decyl heptyl ether 1000406-39-1 C17H36O 256.50 Aromatic 
28 Cyclopropane, 1-chloro-1-ethyl-2,2,3-

trimethyl- 
061142-56-1 C8H15Cl 146.66 - 

29 1,2,4,5-tetraethylcyclohexane 061142-00-5 C14H28 196.37 Saturate 
30 1-aminomethylcyclododecanol 000832-29-1 C13H27NO 213.36 - 
31 Cyclodisilazane-2,2,4,4-tetramine, 

N,N,N',N'-tetramethyl-1,3-
bis[tris(methylamino)silyl]- 

034665-55-9 C10H40N12Si
4 

440.84 Resin 

32 Borane, isopropyldipropyl- 010325-43-6 C9H21B 140.07 - 
33 Bicyclo[2.2.1]heptane-1-carboxylic acid, 

7,7-dimethyl-2-oxo-, (3,4-
difluorophenyl)amide 

1000315-99-0 - - - 

34 Bicyclo[2.2.1]heptane-1-carboxylic acid, 
4,7,7-trimethyl-3-oxo-2-oxa-, (4-
trifluoromethylphenyl)amide 

1000315-86-8 - - - 

35 9-Undecenal, 2,6,10-trimethyl- 000141-13-9 C14H26O 210.36 - 
36 9-Tetradecen-1-ol, (E)- 052957-16-1 C14H28O 212.37 - 
37 9,12-Octadecadienoic acid, methyl ester, 

(E,E)- 
002566-97-4 C19H34O2 294.50 Aromatic 

38 8-Heptadecene 002579-04-6 C17H34 238.50 - 
39 8,8,9-Trimethyl-deca-3,5-diene-2,7-dione 1000194-25-9 C13H20O2 208.30 - 
40 6-Bromohexanoic acid, 2-bromo-4-

fluorophenyl ester 
1000293-66-9 C9H13Br2FO

2 

 Aromatic 

41 6-Amino-1,3,5-triazine-2,4(1H,3H)-dione 000645-93-2 C3H4N4O2 128.09 - 
42 5-Hydroxy-1-(4-methoxy-phenyl)-5-

phenyl-pyrrolidine-2,3-dione 
1000296-82-7 C17H15NO4 297.31 Aromatic 

43 4-Methyl-trans-3-thiabicyclo[4.4.0]decane 1000215-94-1 - - - 
44 3H-Cyclodeca[b]furan-2-one, 4,9-

dihydroxy-6-methyl-3,10-dimethylene-
3a,4,7,8,9,10,11,11a-octahydro- 

1000310-90-7 C15H20O4 264.32 Aromatic 

45 3,5-Dimethyl-4-chloroisoxazole 010557-86-5 C5H6ClNO 131.56 Aromatic 
46 3,4-Diiodo-3,4-dedioxy-1,2:5,6-diacetone 

dulcitol 
1000129-83-6 - - - 

47 2-Pentadecanone, 6,10,14-trimethyl- 000502-69-2 C18H36O 268.48 - 
48 2-Methyl-Z,Z-3,13-octadecadienol 1000130-90-5 C19H36O 280.50 - 
49 2H-Inden-2-one, octahydro-3a-methyl-, 

trans- 
020379-99-1 C10H16O 152.23 Aromatic 
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50 2H-Bisoxireno[2,3:8,8a]azuleno[4,5-
b]furan-7(3aH)-one, octahydro-3a,8c-
dimethyl-6-methylene-, 
(1aR,2aR,3aS,5aS,8aS,8bS,8cS)-  

139343-89-8 C15H18O4 262.12 Resin 

51 2,5-Dihydroxybenzoic acid, 3TMS 
derivative 

003618-20-0 C16H30O4Si3 370.66 Resin 

52 2,4-Hexadienoic acid, ethyl ester, (2E,4E)- 002396-84-1 C8H12O2 140.18 Aromatic 
53 1-methyl-4-(prop-1-en-2-yl)-7-

oxabicyclo[4.1.0]heptan-2one 
1000365-66-7 - - - 

54 1H-Indene, 2-butyl-5-hexyloctahydro- 055044-33-2 C19H36 264.50 Saturate 
55 1H-Inden-1-one, 2,3-dihydro-3,3,5,6-

tetramethyl- 
054789-22-9 C13H16O 188.27 Aromatic 

56 1-Ethyl-3,trans-(1,1-dimethylethyl)-
4,trans-methoxycyclohexan-1-ol 

1000215-62-5 C13H26O2 214.34 - 

57 1-Chloroeicosane 042217-02-7 C20H41Cl 316.99  
58 17-(1,5-Dimethylhexyl)-10,13-dimethyl-4-

vinylhexadecahydrocyclopenta[a]phenant
hren-3-ol 

1000210-86-9 C29H50O 414.70 Resin 

59 1,3,5,7,9,11-Hexavinyl-3,5,9,11-
tetrabutoxybicyclo[5.5.1]hexasiloxane 

110991-14-5 - - Resin 

60 [1,2,4]Triazolo[1,5-a]pyrimidine, 2-
butylsulfanyl-5,7-dimethyl- 

1000304-65-4 - - - 

61 [1,2,3,4]Tetrazolo[1,5-a]pyridin-8-amine 073721-28-5 C5H5N5 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 
H2. 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 H2. 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.%) 
CH4 H2 

1 Optimal crude 39.93 5.71 
2 NiMo/ZSM-5 catalyzed 

crude 
54.82 7.24 

3 CoMo/HZSM-5 catalyzed 
crude 

45.46 5.05 

4 Mo/HZSM-5 catalyzed 
crude 

51.23 6.41 

It is expected to have no CO and CO2 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 

Raw Bitumen / Upgraded Oil 
Parameter 

Viscosity 
 (Pa.s) 

API Gravity 
 (o) 

Asphaltenes 
 (wt.%) 

Sulfur 
 (wt.%) 

H/C 

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 

 

 

Figure 17 – Extent of Upgrade of Upgraded Agbabu Bitumen 

 
CONCLUSIONS 

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-1, 3649.1 cm-1 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 

bonds (such as saturates, aromatics and resins in 
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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 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. 

 

 

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-

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 O. Antonova, V. Bader, I. 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 

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]. 

O. 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 

training specialists who can operate effective 
while performing professional functions. 

We consider the future psychologist's art therapy 
competence as the ability of a personality to suc-
cessfully perform art therapy activities, charac-
terized by the presence of a set of knowledge on 
art therapy, skills and abilities to use art therapy 
technologies, and a value attitude to this activity 
that meets the requirements of a professional 
standard. 

 

CONCLUSIONS 

During the study, based on the analysis of the 
scientists' views on the sense of the competence 
approach, the interpretation of the concept of 
"future psychologist's art therapy competence" is 
defined. Thus, the future psychologist's art ther-
apy competence enables him/her to perform 
functional duties properly and implement high-
quality professional activities using the acquired 
art therapy knowledge and skills. This ability re-
lies on many factors, including personal qualities, 
professional characteristics, education, etc.  

We consider studying the structure and content 
of future psychologists' art therapy competence 
as prospects for further scientific research. 
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 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 (1x10-3 mg/ml), misoprostol (2x10-3 mg/ml), Ach (1x10-5 
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. 
 

 

INTRODUCTION 

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 

to high rate of crime due to low job opportunities 
coupled with global economic recession in a 
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-J) 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-J 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-J 
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 
1013-J.  

The present study was designed to provide 
further insight into the possible mechanism of 
action of RICOM 1013-J 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-J on the reproductive 
organs and the activity profile of some uterotonic 
drugs. 

 

 

Figure 1 – Image of the castor-oil plant [23] 

 

METHODS  

Collection and Preparation of Plant Materials. The 
seeds of RICOM 1013-J 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-J 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 (LD50). The author [25] described the 
method for determining LD50 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-J – 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-J – 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 LD50 was calculated using the formula: 

 

𝐿𝐷5 0  =  √𝐷0𝑥𝐷100 

 

No mortality was, however, recorded in both 
phases, indicating the safety of RICOM 1013-J – 
extract ≤5000 mg/kg. 

Phytochemical Screening. RICOM 1013-J 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. 

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-J. A total 
of 15 Adult female rats weighing 150-200 g 
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-
J) orally.  

Group C: orally administered with n-Hexane 
extract of 10 mg/kg Ricinus communis seeds 
(RICOM 1013-J).  

Group D: administered with 20 mg/kg n-Hexane 
extract of Ricinus communis seeds (RICOM 1013-
J) orally.  

Group E: administered with 30 mg/kg n-Hexane 
extract of Ricinus communis seeds (RICOM 1013-
J) orally.  

Fertile and sexually active male rats were 
introduced on day three after administration of 
RICOM 1013-J 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 
30 mg/kg body weight. 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. 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 using 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-

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 
10-3 iu/ml, Misoprostol 2 x10-6 g µ/ml, 
Ergometrine 1 x 10-3 g/ml and KCl 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-J 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-J (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 
RICOM 
1013-J 

Pregnancy 
Occurrence 

Duration of 
Protection 
(months) 

Fertility 
Rate 

Control 
5 mg/Kg 
10 mg/Kg 
20 mg/Kg 
30 mg/Kg 

3/3 
2/3 
2/3 
1/3 
0/3 

0 
5.00± 1.70* 
5.67± 1.39* 
6.33± 1.16* 
6.67± 0.58* 

1 
0.6 
0.6 
0.3 
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-J. 

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-J. Moreover, it is known that plant 
steroids are converted into animal steroid 
hormones through synthetic pathways involving 
steroidogenic enzymes [29]. 

Effect of RICOM 1013-J pretreatment on the rat 
uterus. Pretreatment of rats and rabbits with a 
single oral dose of RICOM 1013-J (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-J pretreatment on the 
contractile activity of uterotonic drugs on the rat 
uterus. Pretreatment with RICOM-1013J 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-J. The 
contractile activity of the agonists (Ach, Oxy, 
Miso, ergot and KCl) was abolished on day 30 of 
pretreatment with RICOM 1013-J (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-J 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-J (5-
20 mg/kg), which induced a dose-dependent 
contraceptive effect over five gestational periods. 

  

 
Notes: ACH – Acetylcholine, OXY – Oxytocin, MISO – 
Misoprostol, ERGOT – Ergometrine, KCl – Potassium 

 

Figure 2 – Rat uterus response to drugs (Non treated) 

 

 

 

 

Notes: ACH – Acetylcholine, OXY – Oxytocin, MISO – 
Misoprostol, ERGOT – Ergometrine, KCl – Potassium 

Figure 3 – Rat uterus response to drugs after ten 
days of pretreatment with RICOM 1013-J 
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Notes: ACH – Acetylcholine, OXY – Oxytocin, MISO – 
Misoprostol, ERGOT – Ergometrine, KCl – Potassium 

 

Figure 4 – Rat uterus response to drugs after 30 days 
of pretreatment with RICOM 1013-J 

 

 

 

 

Notes: ACH – Acetylcholine, OXY – Oxytocin, MISO – 
Misoprostol, ERGOT – Ergometrine, KCl – Potassium 

Figure 5 – Rat uterus response to drugs after 60 days 
of pretreatment with RICOM 1013-J 

 

 

 

 

 

Notes: ACH – Acetylcholine, OXY – Oxytocin, MISO – 
Misoprostol, ERGOT – Ergometrine, KCl – 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-J 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-J [33]. When all the effects of 
RICOM 1013-J 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-J. 

 

CONCLUSIONS 

This study has demonstrated the dose-
dependent efficacy of RICOM 1013-J in protecting 
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against pregnancy for over five gestation periods 
in rats. This protective effect may be due to the 
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-J.  
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 Abstract. Nigeria is one of the fastest developing countries in sub-Saharan 
Africa, and hence, there is an urgent need to invest in agriculture to boost 
food production to meet the citizen's nutritional needs and for export. Due 
to the increasing population, urbanisation and industrialisation in Nigeria, 
especially in the South East, with a small land mass, intercropping is highly 
recommended. A two-year field experiment was carried out in the 2018 and 
2019 cropping seasons to assess the effect of the application of different 
rates of N:P:K fertiliser on the growth and yield components of upland rice 
in a rice-soybean intercropping system. The experiment was laid out in 
Randomized Complete Block Design (RCBD) with three replications. The 
treatment includes rice and soybeans with five levels of N:P:K 15 :15 :15 (0, 
100, 200, 300 and 400 kg) fertiliser rates, as well as rice sole and soybean 
sole. The result showed that the interaction of upland rice and soybean with 
N:P:K fertiliser significantly affected the plant height, number of leaves, leaf 
area index, number of panicles per plant and number of seeds per rice 
plant. 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. 

Keywords: Intercropping; Fertilizer; Rice; Soybean; System. 
 

 

INTRODUCTION 

Nigeria is one of the fastest developing countries 
in sub-Saharan Africa. Hence, there is an urgent 
need to invest in agriculture to boost food pro-
duction to meet the citizen's nutritional needs 
and for export. Due to the increasing population, 
urbanisation and industrialisation in Nigeria, es-
pecially in the South East, with a small land mass, 
intercropping is highly recommended. Agricul-
tural research 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. 

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 
production. It is widely grown in the Americas, 
Asia, and Africa [12]. Soybeans face low soil fer-
tility and pest and disease pressure like mung 
beans. Intercropping soybeans with upland rice 
can improve soybean yields and reduce pest and 
disease pressure through the allelopathic effect 
of rice [12]. 

Soybean is an important leguminous crop widely 
grown in many parts of the world, including Asia, 
North America, and South America. It is a rich 
source of protein and oil, making it a valuable 
crop for human and animal consumption. To in-
crease productivity, soybeans are often inter-
cropped with maise, rice, and other crops. Inter-
cropping soybeans with maise has been found to 
improve the nitrogen economy of the cropping 
system, as soybeans fix atmospheric nitrogen, 
which is then used by Maise [9]. Moreover, inter-
cropping 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. 

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 humidity of 50-
95% and a bimodal rainfall pattern with an aver-
age temperature of about 20 °C [13]. The soil of 
the site is classified as an ultisol [14]. 

Planting Materials. The seeds of Rice (FARO 58) 
and TGX 47 soybean varieties were used in Ex-
periment 1. Rice (FARO 58) and Soybean (TGX 
47) varieties were used in Experiment 2, while 
Rice (FARO 58), cowpea (SAMPEA 16) ground-
nut, mungbean and Soybean (IT87K-318-33) 
were used in Experiment 3. Rice seeds were 
sourced from the National Cereals Research In-
stitute (NCRI) Amakama Olokoro, Abia State. In 
contrast, soybean, cowpea, and groundnut seeds 
were sourced from the Institute of Agricultural 
Research (IAR), Zaria, except mungbean seeds, 
which were sourced from the College of Crop and 
Soil Science, Umudike, Abia State. 

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- T2 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 + 0 
kg/ha of N:P:K, Sole Soybean + 100 kg/ha of 
N:P:K, Sole Soybean + 200 kg/ha of N:P:K, Sole 
Soybean + 300 kg/ha of N:P:K, Sole Soybean + 
400 kg/ha of N:P:K, Rice + soybean + 0 kg /ha of 
N:P:K, Rice + Soybean + 100 kg/ha of N:P:K , Rice 
+ Soybean + 200 kg/ha of N:P:K , Rice + Soybean 
+ 300 kg of N:P:K, Rice + soybean + 400 kg of 
N:P:K. Each treatment was replicated three 
times. Each plot measured 2 x 2 m (4 m2). Each 
replication had 15 plots with an intra-block spac-
ing of 0.5 m and inter-block spacing of 1 m. Rice 
seeds were sown at the recommended spacing of 
20 x 20 cm, giving a population of 500,000 
plants/ha. Sowing was done on (14th March 2018 
for the first cropping season and 10th June 2019 
for the second cropping season). Rice seeds were 
sown by direct seeding. Pest was controlled at 2 
and 4 weeks 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 

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 calculated from 
the leaf area. 

4. The length of the panicle (cm) was measured 
with a linear tape 

5. The number of panicles per plant was deter-
mined by counting. 

6. The number of seeds per panicle was deter-
mined by counting. 

7. The number of seeds per pod was obtained by 
counting. 

8. Weight of pods per plant. 

Statistical analysis. The morphological and yield 
data collected were subjected to Analysis of Vari-
ance (ANOVA) for a single-factor experiment in 
Randomized 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 
relatively high throughout the year 2018 and 
2019. The mean monthly max temp was 32.9 °C 
and 31.7 °C, respectively, in 2018 and 2019. Rela-
tively, humidity was lowest in Feb while it was 
highest in July. 

 

Table 1 – Physico-chemical properties of the 
experimental sites in 2018 and 2019 cropping 
seasons 
 2018 2019 
Physical properties 
Sand (%) 64,7 81,20 
Silt (%) 11,40 9,70 
Clay (%) 12,90 11,10 
Textural class Sandy Sandy 

 2018 2019 
loam loam 

Chemical properties 
pH (H2O) 4,50 5,13 
Organic matter (%) 2,42 1,71 
Organic carbon (%) 1,13 1,07 
Total N (%) 0,23 0,17 
Available P (mg Kg-1) 19,80 13,78 
Exchangeable K (cmol Kg-1) 0,17 0,24 
Exchangeable Na (cmol Kg-1) 0,23 0,12 
Exchangeable Ca (cmol Kg-1) 7,40 3,20 
Exchangeable Ea (cmol Kg-1) 0,48 1,49 
Exchangeable Mg (cmol Kg-1) 
 

1,00 1,08 

Effective CEC (cmol Kg-1) 9,14 4,76 
Base saturation (%) 94,68 81,53 

 

 

Table 2 – Agrometeorological data of the experimental sites for 2018 and 2019 
Month Rainfall 

Amount, 
mm 

Maximum air 
temperature, °C 

2018 

Relative 
humidity, % 
(0900Hrs) 

 Rainfall 
Amount, 

mm 

Maximum air 
temperature, °C 

2019 

Relative 
Humidity 

(%) 
(0900Hrs) 

January 0.0 34.1 78  38.9 35 65 
February 80.1 34.5 81  80.9 34 69 
March 9.6 34.4 87  65.7 34 84 
April 337.5 32.5 88  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 29.6 84  554.1 28 90 
August 173.3 30.4 80  206.6 30 89 
September 334.7 30.1 85  635.0 27 88 
October 238.9 40.8 78  367.3 31 78 
November 44.3 30.7 81  107.2 32 70 
December 0.0 34.5 87  0.0 32 47 
Total 2028.6 395.1 79  3075.0 32 76 

 

Table 3 shows the effect of the cropping system 
and fertiliser rate on the plant height of rice. The 
cropping system had no significant difference 
(P>0.05) in the plant height of rice in both crop-
ping seasons except at 8 WAP in 2018. This could 
be due to the low nutrient uptake and resource 
competition between the legume crops and rice 
plants. However, intercrop rice produced signifi-
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 

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 8 10 
Sole rice 4.39 9.84 15.27 16.73  22.25  5.15 10.28 15.41 23.54 39.5 
Intercrop rice 4.35 9.20 16.09 18.63 22.74  5.29 10.73 16.58 22.14 39.1 
LSD(0.05) ns ns ns 1.407 ns  ns ns ns ns ns 
NPK-15:15:15 Fertilizer rate (F) 
(kg ha-1) 

           

0 (Control) 4.61 9.09 14.16 16.20 19.83  5.02 9.70 14.03 19.45 35.4 
100 4.44 9.54 13.77 18.25 20.88  5.07 9.88 15.20 21.00 37.7 
200 4.43 9.03 16.14 18.03 22.60  5.05 10.45 14.87 21.08 37.6 
300 4.58 10.15 16.29 18.22 25.94  5.30 10.80 18.81 23.34 38.3 
400 3.80 9.79 18.03 17.70 23.63  5.68 11.68 17.07 26.82 47.5 
LSD(0.05) ns ns 2.371 ns 3.077  ns 1.587 2.225 5.500 ns 
Interaction (C × F)            
Sole rice × 0 kg ha-1 4.39 9.96 14.17 16.30 19.83  4.53 9.58 13.50 19.60 35.8 
Sole rice × 100 kg ha-1 4.62 10.22 13.77 18.17 22.57  4.93 9.47 13.50 21.73 38.6 
Sole rice × 200 kg ha-1 4.27 9.22 16.14 15.38 23.67  5.07 10.93 15.20 22.50 34.1 
Sole rice × 300 kg ha-1 4.82 9.48 16.29 15.77 23.74  5.27 10.23 18.57 25.20 40.1 
Sole rice x 400 kg ha-1 3.87 10.32 18.03 18.03 21.47  5.93 11.17 16.30 28.65 49.1 
Intercrop rice × 0 kg ha-1 4.83 8.23 14.13 16.10 19.03  5.50 9.83 14.57 19.29 35.0 
Intercrop rice × 100 kg ha-1 4.27 8.87 13.52 18.33 19.20  5.20 10.30 16.90 20.27 36.8 
Intercrop rice× 200 kg ha-1 4.60 8.83 16.75 20.67 21.53  4.97 9.97 14.54 19.66 41.0 
Intercrop rice × 300 kg ha-1 4.33 10.82 18.02 20.67 28.13  5.33 11.37 19.05 21.47 36.6 
Intercrop rice × 400 kg ha-1 3.73 9.27 18.02 17.37 25.80  5.43 12.20 17.83 25.00 45.9 
LSD(0.05) ns ns 3.353 3.147 4.351  1.169 2.244 3.147 ns Ns 

 

Table 4 shows the effect of the cropping system 
and fertiliser on several leaves/plants of rice at 
different stages of growth in 2018 and 2019. The 
cropping system had no significant effect 
(P>0.05) on the number of leaves/plants of rice 
in both cropping seasons across the sampled 
dates except at 8 WAP in 2019 (Table 4). This is 
consistent with [18], who reported no significant 
difference 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 

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 2019, 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 6 8 10 
Sole rice 3.820 10.51 26.4 35.6 37.19  4.27 10.71 23.46 40.6 40.4 
Intercrop rice 3.747 8.90 25.1 36.9 37.75  4.13 10.55 23.09 30.8 41.2 
LSD(0.05) ns ns ns ns ns  ns ns ns 6.53 ns 
NPK-15:15:15 Fertilizer rate (F) 
(kg ha-1) 

           

0 (Control) 3.717 8.52 20.2 31.0 29.98  4.33 8.50 18.71 29.3 32.6 
100 3.719 8.47 23.3 33.0 30.65  4.17 9.97 20.32 32.7 46.6 
200 3.817 10.00 26.2 39.5 44.84  4.00 11.23 23.05 33.7 40.2 
300 3.767 11.40 28.9 38.7 40.40  4.17 11.42 25.59 39.7 39.8 
400 3.900 10.13 30.0 39.1 41.48  4.33 12.02 28.70 43.0 44.8 
LSD(0.05) ns 2.734 6.68 ns 6.041  ns 2.780 4.775 10.32 11.34 
Interaction (C × F)            
Sole rice × 0 kg ha-1 3.833 8.53 20.8 35.0 29.82  4.00 8.33 16.77 27.6 23.6 
Sole rice × 100 kg ha-1 3.500 9.33 28.2 33.1 32.90  4.67 9.33 23.38 35.5 45.5 
Sole rice × 200 kg ha-1 3.933 11.67 27.3 34.9 44.63  4.00 11.80 24.50 43.1 47.0 
Sole rice × 300 kg ha-1 3.933 12.00 27.7 34.6 36.71  4.33 12.40 25.62 44.9 34.1 
Sole rice x 400 kg ha-1 3.900 11.00 28.0 40.7 41.88  4.33 11.67 27.04 51.7 51.9 
Intercrop rice × 0 kg ha-1 3.600 8.50 19.7 27.0 30.13  4.67 8.67 20.65 31.0 41.6 
Intercrop rice × 100 kg ha-1 3.933 7.60 18.5 32.9 28.39  3.67 10.60 17.27 29.9 47.7 
Intercrop rice× 200 kg ha-1 3.700 8.33 25.2 44.2 45.05  4.00 10.67 21.60 24.2 33.5 
Intercrop rice × 300 kg ha-1 3.600 10.80 30.2 42.9 44.10  4.00 10.43 25.57 34.6 45.5 
Intercrop rice × 400 kg ha-1 3.900 9.27 32.1 37.6 41.07  4.33 12.37 30.37 34.2 37.6 
LSD(0.05) ns 3.866 9.45 12.56 8.544  ns 3.932 6.753 14.60 16.04 

 

As shown in Table 5, the cropping system signifi-
cantly affected the leaf area index of rice across 
all the sampled ages in both years, except at 2 
and 4 WAP in 2018. However, the intercrop rice 
gave the highest leaf area index at 8 and 10 WAP 
in the 2018 and 2019 cropping seasons. This is 
due to the availability of N from the legumes to 
the upland rice. 

 The fertiliser 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 

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-

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-
cept at 10 WAP in 2018, respectively.  

 

Table 5 – Effect of cropping system and fertiliser rate on leaf area index of rice at different stages of growth in 
2018 and 2019 cropping seasons 
 2018  2019 

Leaf area index 
Treatment Weeks after planting (WAP) 
Cropping system (C) 2 4 6 8 10  2 4 6 8 10 
Sole rice 0.030 0.137 0.829 1.771 2.065  2.553 0.029 0.139 0.806 1.916 
Intercrop rice 0.031 0.131 2.051 2.238 2.505  0.027 0.139 0.871 1.680 2.687 
LSD(0.05) ns ns 0.203 0.333 0.364  0.002 0.037 0.187 0.271 0.356 
NPK-15:15:15 Fertilizer rate (F) (kg 
ha-1) 

           

0 (Control) 0.026 0.079 0.637 1.248 1.561  0.023 0.106 0.502 1.206 1.552 
100 0.029 0.073 0.617 1.337 1.767  0.028 0.109 0.628 1.382 2.365 
200 0.031 0.095 0.968 2.270 2.944  0.029 0.126 0.877 1.729 2.795 
300 0.034 0.167 1.188 2.703 2.342  0.031 0.168 1.046 2.258 2.976 
400 0.034 0.268 1.290 2.463 2.811  0.031 0.187 1.142 2.415 3.412 
LSD(0.05) 0.005 ns 0.321 0.527 0.575  0.003 0.059 0.296 0.428 0.562 
Interaction (C × F)            
Sole rice × 0 kg ha-1 0.025 0.079 0.698 1.368 1.287  0.0230 0.1051 0.458 1.112 1.099 
Sole rice × 100 kg ha-1 0.028 0.073 0.503 1.217 1.749  0.0286 0.0868 0.549 1.371 2.365 
Sole rice × 200 kg ha-1 0.031 0.095 0.833 1.674 2.769  0.0325 0.1287 0.944 2.000 3.517 
Sole rice × 300 kg ha-1 0.032 0.167 0.949 2.039 2.136  0.0308 0.1717 0.986 2.416 2.650 
Sole rice x 400 kg ha-1 0.033 0.268 1.165 2.557 2.385  0.0325 0.2027 1.095 2.682 3.153 
Intercrop rice × 0 kg ha-1 0.027 0.089 0.576 1.129 1.835  0.0228 0.1064 0.547 1.300 2.004 
Intercrop rice × 100 kg ha-1 0.032 0.131 0.731 1.457 1.784  0.0275 0.1309 0.707 1.393 2.385 
Intercrop rice× 200 kg ha-1 0.031 0.123 1.103 2.865 3.119  0.0258 0.1232 0.810 1.459 2.073 
Intercrop rice × 300 kg ha-1 0.036 0.183 1.427 3.368 2.548  0.0303 0.1649 1.105 2.100 3.302 
Intercrop rice × 400 kg ha-1 0.036 0.128 1.415 2.370 3.236  0.0294 0.1715 1.188 2.148 3.670 
LSD(0.05) 0.007 ns 0.453 0.745 0.813  0.005 0.0838 0.4178 0.605 0.796 

 

Table 6 shows the effect of the cropping system 
and fertiliser rate on soybean plant height at dif-
ferent stages of growth. The cropping system 
showed no significant difference across all the 
sampled ages in 2018 and 2019, respectively. 
However, sole soybean consistently gave the 
highest plant height across all the sample ages in 
both cropping seasons, except at 10 WAP in 
2019.  

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. 

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 2WAP 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 
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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 

panicles, 
cm 

Number of 
panicles / 

plant 

Number of 
seeds / 
plant 

 Length of 
panicle 

(cm) 

Number of 
panicles / 

plant 

Number of 
seeds / 
plant 

Cropping system (C)        
Sole rice 33.79 5.99 597.  27.87 8.4 1061. 
Intercrop rice 34.11 6.02 656.  27.05 19.3 956. 
LSD(0.05) ns ns ns  ns ns ns 
NPK-15:15:15 Fertilizer rate (F) 
(kg ha-1) 

       

0 (Control) 32.99 4.22 395.  26.93 6.6 645. 
100 30.89 5.85 596.  26.95 31.9 884. 
200 35.61 6.21 629.  28.09 10.7 987. 
300 34.07 6.84 778.  27.06 10.1 1088. 
400 36.20 6.92 815.  28.27 9.9 1439. 
LSD(0.05) 3.107 0.747 ns  ns ns 411.3 
Interaction (C × F)        
Sole rice × 0 kg ha-1 33.05 3.97 376.  27.49 5.4 619. 
Sole rice × 100 kg ha-1 28.95 6.24 516.  25.74 6.5 665. 
Sole rice × 200 kg ha-1 36.05 5.69 527.  28.40 9.2 1172. 
Sole rice × 300 kg ha-1 34.35 7.01 767.  28.65 10.4 1221. 
Sole rice x 400 kg ha-1 36.57 7.06 798  29.05 10.3 1629. 
Intercrop rice × 0 kg ha-1 32.94 4.47 414  26.36 7.8 671. 
Intercrop rice × 100 kg ha-1 32.80 5.47 516.  28.16 57.4 1102. 
Intercrop rice× 200 kg ha-1 35.18 6.73 732  27.79 12.2 803. 
Intercrop rice × 300 kg ha-1 33.79 6.67 789  25.47 9.8 954. 
Intercrop rice × 400 kg ha-1 35.84 6.79 832  27.49 9.5 1249. 
LSD(0.05) 4.393 1.056 127.9  ns 46.50 581.7 

 

Table 7 shows that the cropping system showed 
no significant difference in the length of panicles, 
number of panicles per plant, and number of 
seeds per rice in both years. Intercrop rice pro-
duced the most extended length of panicles and 
the highest number of seeds per plant in 2018. 
The NPK fertiliser rates showed significant dif-
ferences in the size of panicles per plant and the 
number of panicles per plant of rice in 2018, but 
the trend 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.  

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 9.32 13.78 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(0.05) ns ns ns ns ns  ns ns ns ns ns 
NPK-15:15:15 Fertilizer rate (F) (kg ha-1)            
0 (Control) 8.23 13.59 26.47 32.2 32.2  10.90 19.98 32.63 39.93 43.9 
100 8.94 13.13 30.44 36.6 36.6  11.40 19.75 34.50 42.69 44.2 
200 9.19 12.46 29.64 35.1 35.7  11.18 19.32 34.42 39.67 42.7 
300 9.12 13.37 28.34 32.5 34.5  12.38 22.08 38.27 47.75 53.7 
400 9.58 13.79 32.43 42.1 42.1  13.22 24.08 41.42 51.20 53.3 
LSD(0.05) ns ns 5.526 6.97 6.97  1.352 3.797 4.585 6.547 7.41 
Interaction (C × F)            
Sole soybean× 0 kg ha-1 8.70 13.53 25.62 30.7 30.7  12.01 21.27 33.70 42.30 44.6 
Sole soybean× 100 kg ha-1 9.75 13.22 35.27 40.4 40.4  10.97 18.83 32.40 41.73 43.8 
Sole soybean× 200 kg ha-1 9.05 11.39 27.15 36.2 36.2  11.87 19.70 35.03 38.50 42.5 
Sole soybean × 300 kg ha-1 9.47 15.33 30.53 36.4 36.4  11.77 22.90 40.30 45.70 48.7 
Sole soybean x 400 kg ha-1 9.62 15.33 34.65 44.5 44.5  13.93 25.90 40.50 53.17 55.1 
Intercrop soybean× 0 kg ha-1 7.76 13.55 27.32 33.6 33.6  9.80 17.50 31.57 37.57 43.3 
Intercrop soybean× 100 kg ha-1 8.13 13.05 25.62 32.9 32.9  11.83 20.67 36.60 43.65 44.5 
Intercrop soybean × 200 kg ha-1 9.33 13.53 32.13 35.1 35.1  10.50 18.93 33.80 40.83 43.0 
Intercrop soybean× 300 kg ha-1 8.77 12.42 26.15 32.7 32.7  13.00 21.27 36.23 49.80 58.6 
Intercrop soybean× 400 kg ha-1 9.55 12.25 30.22 39.7 39.7  12.50 22.27 42.33 49.23 51.51 
LSD(0.05) ns 3.432 5.525 2.10 9.54  1.912 5.370 6.484 9.259 10.47 

 

The fertiliser rates produced a significance 
(p<0.05) on the number of soybean leaves across 
all the sample dates in both cropping seasons, 
expected at 4 WAP in 2018 and 2019, respective-
ly, among the N:P:K fertiliser rates, 400 kg pro-
duced the highest number of soybean leaves at 2, 
8 and 10 WAP in both cropping seasons. This im-
plies that an increasing fertiliser rate on soy-
beans would significantly increase the number of 
leaves per soybean plant. 

The interaction of soybean and fertiliser indicat-
ed a significant difference in the number of soy-
bean leaves across all the sampled ages in crop-
ping seasons except at 2 and 4 WAP in 2018 (Ta-
ble 8). To this effect, 400 kg NPK produced con-
sistently 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-

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  5.473 9.85 19.60 32.1 42.25 
LSD(0.05) ns ns ns ns ns  ns ns ns ns ns 
NPK-15:15:15 Fertilizer rate (F) (kg ha-1)            
0 (Control) 8.22 13.59 20.21 32.15 38.4  5.370 9.54 14.70 28.3 36.47 
100 8.94 13.13 22.77 36.65 42.1  5.500 8.99 15.65 25.7 43.52 
200 9.19 12.46 25.29 35.50 40.9  5.367 10.73 21.75 28.8 38.52 
300 9.58 13.87 23.46 34.55 42.3  5.067 10.24 21.36 35.7 42.70 
400 10.2 13.79 24.82 42.90 48.8  5.717 10.47 23.02 36.1 47.57 
LSD(0.05) 1.646 ns 4.143 6.348 7.87  0.595 ns 4.436 8.23 6.018 
Interaction (C × F)            
Sole soybean× 0 kg ha-1 8.70 13.63 18.78 30.70 34.4  5.307 10.57 17.43 28.8 34.23 
Sole soybean× 100 kg ha-1 9.75 13.22 26.53 40.40 45.1  5.400 8.07 13.67 25.0 44.40 
Sole soybean× 200 kg ha-1 9.05 11.39 23.55 35.87 41.4  4.967 10.77 20.20 27.9 37.21 
Sole soybean × 300 kg ha-1 9.47 15.33 23.50 36.37 42.3  5.433 9.60 21.13 33.8 44.07 
Sole soybean x 400 kg ha-1 9.62 15.33 24.88 44.50 50.8  5.567 11.68 22.55 33.0 46.41 
Intercrop soybean× 0 kg ha-1 7.75 13.55 21.63 33.61 42.4  5.433 8.51 11.97 27.7 38.70 
Intercrop soybean× 100 kg ha-1 8.13 13.05 19.00 32.90 39.2  5.600 9.91 17.64 26.3 42.63 
Intercrop soybean × 200 kg ha-1 9.33 13.53 27.03 35.13 40.5  5.767 10.70 23.30 29.7 39.83 
Intercrop soybean× 300 kg ha-1 8.77 12.42 23.42 32.73 41.7  4.700 10.87 21.58 37.7 41.33 
Intercrop soybean× 400 kg ha-1 9.55 12.25 24.75 41.31 46.9  5.867 9.27 23.50 39.2 48.73 
LSD(0.05) ns ns 5.859 8.977 11.13  0.841 2.565 6.274 11.63 8.511 

 

The interaction of soybean and fertiliser consist-
ently showed significant differences in the leaf 
area index of sole soybean in both years (Ta-
ble 9). This is consistent with the findings [15], 
which reported that the leaf area index increased 
with the fertiliser application rate. To these ef-

fects, 400 kg N:P:K produced consistently the 
lowest leaf area index of soybean at 6 and 8 WAP 
in both cropping seasons in intercrop soybean. In 
Intercrop interaction, 400 kg consistently gave 
the highest leaf area index at 2 and 10 WA in 
both cropping seasons, respectively.  

 

Table 9 – Effect of cropping system and fertiliser rate on Leaf area index of soybean at different stages of 
growth in 2018 and 2019 cropping seasons 
 2018  2019 

Leaf area index 
Treatment Weeks after planting (WAP) 
Cropping system (C) 2 4 6 8 10  2 4 6 8 10 
Sole soybean 0.155 0.443 1.157 3.99 5.48  0.355 1.202 3.070 5.27 6.43 
Intercrop soybean 0.134 0.402 1.200 3.46 6.48  0.321 1.215 3.206 5.03 7.51 
LSD(0.05) ns ns ns ns 0.666  ns ns ns ns 0.525 
NPK-15:15:15 Fertilizer rate (F) (kg ha-1)            
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 4.95 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 × F)            
Sole soybean× 0 kg ha-1 0.146 0.694 0.675 3.50 4.89  0.320 0.997 2.230 4.32 5.25 
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 2018  2019 
Leaf area index 

Sole soybean× 100 kg ha-1 0.154 0.375 0.751 4.22 5.22  0.307 0.805 2.220 4.86 6.23 
Sole soybean× 200 kg ha-1 0.145 0.391 0.989 2.85 4.50  0.298 1.267 3.177 4.92 5.73 
Sole soybean × 300 kg ha-1 0.192 0.321 1.306 4.37 6.09  0.358 1.218 3.385 5.91 6.88 
Sole soybean x 400 kg ha-1 0.136 0.434 2.063 5.03 6.70  0.390 1.725 4.338 6.36 8.07 
Intercrop soybean× 0 kg ha-1 0.128 0.393 0.847 2.79 6.25  0.297 0.769 1.935 3.96 7.04 
Intercrop soybean× 100 kg ha-1 0.122 0.466 0.914 3.54 6.10  0.304 1.191 2.993 4.86  6.69 
Intercrop soybean × 200 kg ha-1 0.121 0.502 1.511 3.02 5.94  0.302 1.160 3.271 4.88 6.32 
Intercrop soybean× 300 kg ha-1 0.146 0.359 1.263 3.10 5.81  0.289 1.340 3.436 5.82 7.76 
Intercrop soybean× 400 kg ha-1 0.150 0.291 1.465 4.87 8.31  0.412 1.616 4.396 5.64 9.75 
LSD(0.05) 0.060 0.285 0.613 1.481 1.488  0.117 0.798 0.597 1.537 1.174 

 

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 

seeds per plant in intercropping gave statically a 
higher number of seeds per plant of soybean. 
These could be attributed to efficient resource 
utilisation, leading to better plant growth and a 
higher seed production/pod.  

 

Table 10 – Effect of cropping system and fertiliser rate on yield components of Soybeans in 2018 and 2019 
cropping seasons 

Treatment 
Number 

of seeds per 
 plant 

2018 
Number 

of seeds per 
pod 

 
Number 

of seeds per 
plant 

2019 
Number 

of seeds per 
pod 

Cropping system (C)      
Sole rice 134.1 1.942  1.834 130.5 
Intercrop rice 159.8 2.122  2.086 139.0 
LSD(0.05) 8.09 ns  0.205 8.31 
NPK-15:15:15 Fertilizer rate (F) (kg ha-1)      
0 (Control) 120.0 1.690  1.739 95.9 
100 136.7 1.989  1.919 126.5 
200 152.0 2.141  2.039 145.4 
300 157.9 2.207  1.901 135.4 
400 168.2 2.133  2.202 170.5 
LSD(0.05) 12.79 0.337  0.325 13.13 
Interaction (C × F)      
Sole rice × 0 kg ha-1 110.4 1.466  1.554 91.1 
Sole rice × 100 kg ha-1 120.5 1.862  1.599 115.8 
Sole rice × 200 kg ha-1 139.1 2.036  1.923 135.9 
Sole rice × 300 kg ha-1 145.5 2.255  1.888 143.4 
Sole rice x 400 kg ha-1 155.3 2.092  2.206 166.2 
Intercrop rice × 0 kg ha-1 129.7 1.914  1.924 100.7 
Intercrop rice × 100 kg ha-1 152.8 2.116  2.239 137.2 
Intercrop rice× 200 kg ha-1 165.0 2.247  2.155 154.8 
Intercrop rice × 300 kg ha-1 170.4 2.159  1.913 127.3 
Intercrop rice × 400 kg ha-1 181.0 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 

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 
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. 

CONCLUSIONS 

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 (TiO2 ) 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, TiO2 is coated on Graphene to enhance its charge transport, 
aiming to reduce recombination, a main setback in DSSCs. 
Understanding Graphene- TiO2 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 TiO2 on both FTO and Graphene was of order 10-4 Ω cm. 
However, TiO2 annealed on graphene matrix exhibited a slightly lower 
resistivity, 5.6 x10-4 Ω cm, compared to 6.0 x10-4 Ω cm on FTO. Optical 
transmittance on the visible region was lower for TiO2 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 
1oC/min TiO2 on 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 

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 104cm2V-1s-1 [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]. 

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/
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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 

Section “Physics”   10002 

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 Ω/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 muffle 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.  

 

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 (ρ) is defined in terms of voltage 
(V), current (I) and thickness (t) as in Equations 1 
and 2. 

 

𝜌 = 4.532
𝑉

𝐼
𝑡     (1) 

𝜌 = 4.532𝑅𝑠 𝑡 (Ωcm)    (2) 

 

The Urbach energy was calculated by plotting 
ln(α) vs hν 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. 

 

𝛼(ℎ𝜈)  =  𝛼0𝑒𝑥𝑝(
ℎ𝑣

𝐸𝑢
 )   (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 λ is derived as shown [12] from Equations 
4-9: 

 

Transmittance (T) =  
𝐴𝑥 

𝐵−𝐶𝑥 + 𝐷𝑥2  (4)  

where 𝐴 =  16𝑠(𝑛 2  +  𝜅 2 )  (5)  
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𝐵 =  [(𝑛 +  1)2  + 𝜅 2 ] 
[(𝑛 +  1)(𝑛 +  𝑠 2 )  + 𝜅 2]   (6)  

 

𝐶 =  [(𝑛2  −  1 +  𝜅2 )(𝑛2  −  𝑠 2  +  𝜅2 )  −
 2𝜅 2 (𝑠 2  +  1)]2 𝑐𝑜𝑠 𝜙 − 𝜅[2(𝑛 2  −  𝑠 2  +
 𝜅 2 )  +  (𝑠2  +  1)(𝑛2  −  1 +  𝜅 2 )]2 𝑠𝑖𝑛 𝜙(7)  

 

𝐷 =  [(𝑛 −  1)2 +  𝜅 2 ] 
(𝑛 −  1)(𝑛 −  𝑠2 )  +  𝜅 2 ]   (8) 

 ϕ = 4πnd/λ, x = exp(−αd), α = 4πκ/λ.  (9) 

 

where d is the thickness of the film, s and n are the 
substrate and film's refraction index, α is the ab-
sorption coefficient, and κ 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). 
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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 Ω/sq, respectively. How-
ever, TiO2 annealed on graphene substrate exhib-
ited lower resistance than on FTO substrate, 3.28 
x102 and 4.12 x 102 Ω/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.  

Sheet resistivity. Figure 3 shows the sheet resis-
tivity of TiO2 as a function of annealing and the ef-
fects of Graphene on the resistivity. 
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Figure 3 – Sheet resistivity against annealing for TiO2 
on FTO and Graphene 

 

The sheet resistivity of TiO2 on both FTO and Gra-
phene was of order 10-4 Ωcm. However, upon an-
nealing TiO2 at 1 °C per minute on the SLG sheet, 
resistivity is lower than on FTO. 5.6 x10-4 Ωcm is 
thus reported for SLG as compared to 6.0x10-4 
Ωcm on FTO. FTO has uneven morphology, which 
results in high porosity of the TiO2 layer, conse-
quently producing subsurface defects in the 
FTO/TiO2 interface. On the other hand, Graphene 
is highly crystalline. Therefore, this reduction in 
resistivity for TiO2 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 TiO2 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 

Sample 
Peak 

wavelength (λ) 
(nm) 

Peak 
Transmittance 

(%) 
Graphene  502.89 81.62 
TiO

2
 on 

Graphene 
686.71 71.95 

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 TiO2 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 ρ(hν) 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 TiO2 on FTO than on 
Graphene. 
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Figure 6 – ln (α) vs (hυ) for annealed TiO2 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 TiO2 on FTO and 
Graphene 

Urbach energy 2o/ min  1o/min 
Tio

2
 on FTO Eu (meV) 414 365 

TiO
2
 on Graphene(meV) 329 260 

 

Relationship of Urbach energy and resistivity of 
TiO2 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 
Ωcm. Annealing gradually increases crystallite 

sizes, decreases lattice imperfections, and en-
hances nucleation and coalescence. 
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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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 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. 

 

 

INTRODUCTION 

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 

possible reservoirs of new antimicrobial sub-
stances has gained significant interest. 

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.  

Isolation 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.  

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 μl of each 
primer, and 12.5 μl of Thermo Scientific's 2x 
Dream Taq PCR Master Mix were all included in 
the 25 μl 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 µg/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 

characteristics with a probability percentage of 
94% 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 
(mg) 

LF3 

Glutamylarylamidasepna 0.0324 - 
Adonitol 0.1875 + 
D-Mannose 0.3 + 
L-Pyrrolydonyl-Arylamidase 0.018 - 
Beta-Galactosidase 0.036 - 
L-Arabitol 0.3 + 
D-Maltose 0.3 + 
D-Cellobiose 0.3 + 
L-prolinearylamidase 0.0234 - 
Beta-N-Acetyl-Glucosamini-
dase 

0.0408 
- 

D-Glucose 0.3 + 
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-
ase 

0.0228 
- 

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 
(mg) 

LF3 

Alpha-Glucosidase 0.036 - 
Succinate Alkalinisation 0.15 - 
Beta-N-Acetyl Galactosamini-
dase 

0.0306 
- 

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 - 
O/129 Resistance (comp. Vib-
rio) 

0.0105 
- 

Ellman 0.03 - 
Characterised as  Serratia ficaria 

 

The isolate (L03) was further subjected to molec-
ular characterisation utilising 16 SrRNA 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 

isolate 
Molecularly 

characterised isolate 
Pairwise 

Percentages (%) 
Similarity 

Percentages (%) 
Accession 
Number 

Isolates L03 Serratia marcescens 
strain Tc-8 

84.9 83.2 NIL 

 

Table 4 – Antibacterial Effect of Serratia marcescens Metabolites Crude Extract on Clinical Isolates 
Concentrations Diameter zone of inhibition (mm) 

 Klebsiella 
pneumoniae 

Staphylococcus 
aureus 

Staphylococcus 
sciuri 

Escherichia 
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 
Serratia marcescens metabolites on Staphylococ-
cus aureus and Klebsiella pneumoniae. This could 
result from the biosynthesis of prodigiosin, an an-
timicrobial compound Serratia produces. 

CONCLUSIONS 

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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 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. 
 

 

INTRODUCTION 

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, 

Sustainable Cities and Communities. One of the 
world's problems discussed in this goal is slums, 
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, 
it is 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 

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, Ijen 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 IV, 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-
tegic issues, it is 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-
tegic issues 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 

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 
No 86 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-
tegic issues 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. 

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 

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: 

Analysis of Existing Slum 
Areas in Mojokerto 

X: SDG'S Goal 11, as 
the basic concept of 
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: 
Determine the Dominant 
Factors of Slum Areas in 
Mojokerto 

X: Conducting Mix 
Methods Research 
Y: Study of Slum Ar-
eas & Settlements of 
SDG's Framework 
Z: Analyse Statistical 
Data to find Domi-
nant Factors 

3. Research Objective 3: 
Slum Area Management 
Strategy by the SDG 
Framework 

X: Strategy Manage-
ment Concept 
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 

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 

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: 

 

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) 

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-
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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 Strategy 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. It is 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 

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 

 

 
  

 

Figure 2 – Proposed activities for handling the 
Kedungmaling area 

 

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  

 
 

Figure 4 – Roadmap and Investment for 
Kedungmaling Area Management 



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

Section “Biology and Environmental Sciences”   11017 

Table 3 – Investment in Kedungmaling Area 
Management 

a) 

 

b) 

 

c) 

 

 

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. 

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. Consolidating land 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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