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Abstract 

West Africa countries were the principal diplomatic battlegrounds between Beijing and Taipei, hence 

the essence of this work. The different political leanings among governments in this region were 

strong. These countries also experienced a higher frequency of regime change than those in other 

African regions, which increased the possibility for them to switch recognition between China and 

Taiwan. During the 1960s, when it considered opposition groups closer to its views, China interfered 

in the internal affairs of some independent African governments in the region. On several occasions, 

China armed and trained opposition groups, angering the affected governments. Be that as it may this 

work examined the relations between China and the above cited region of Africa. For clarity and 

time sake, this work picked: - Guinea, Ghana and Nigeria as a case study of the region. Using 

traditional diplomatic view as the theoretical construct, this work is departmentalized into five 

sections: - introduction, theoretical framework, China and West African countries, and conclusion. 

Key words:- Diplomacy, Recognition, Africa, Independent, Liberation, Pragmatic, 

Economic, Superpowers.  
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Introduction  

Of the all the countries in this region, only Guinea, Ghana, Nigeria, and Cape Verde never 

established diplomatic relations with Taiwan. Ghana suspended relations with Beijing in the 1960s 

but did not recognise Taiwan. All the others either recognized Taiwan after independence or 

switched recognition at least once since independence.  Liberia recognized both China and Taiwan 

three times. Today, all the countries except Gambia and Sao Tome and Principe recognise Beijing. 

China focused its efforts in the 1960s on left-leaning Guinea, and Ghana. In response to 

Washington and Moscowôs Cold War competition in the Region and Beijing unsuccessfully 

supported groups opposed to both superpowers. In Guinea-Bissau and Cape Verde, China backed 

liberation wars against Portugal. In the late 1960s and 1970s, many African governments became 

more left-wing. A few such as Ghana became more moderate. In the 1970s, China adopted a more 

pragmatic approach to relations with African countries. This combination resulted in increasing 

numbers of these countries recognizing Beijing. Increasing pragmatism and greater focus on 

economic ties have become Chinaôs standard practice. 

Over time, China emphasized strong relations with countries that have raw materials. While 

countries such as Guinea, and Guinea-Bissau received disproportional attention in the 1960s, they 

subsequently fell in relative importance. Guinea became important again in 2009 following a large 

Chinese investment in its bauxite sector. Another country that became significantly more important 

to Beijing is Nigeria (oil and political influence). Ghanaôs political clout and recent oil discovery 

have attracted Chinaôs attention. Meanwhile, China has not neglected other countries in the region. 

As Chinaôs requirements for imports change, additional African countries develop desirable raw 

materials, and governmental developments change policy towards China, these relationships will 

continue to evolve. The large number of countries in West Africa, the growing importance of the 

Economic Community of West African States, and the role of these countries in international forums 

provide added incentives for China to cultivate good relations with countries in this region. 

Theoretical Framework 

The theory this work used is the traditional diplomatic theory. This theory is based on state-

qua- state diplomacy. Traditional diplomacy refers to the interaction of states through their 

permanent ambassadors or specially appointed diplomats. Permanent bilateral representation is the 

core of traditional diplomacy (John: 1998). The main proponents of this theory are Woodrow 

Wilson, Basil, and Hedley. Traditional diplomacy is influenced by historical tradition. Traditional 

diplomacy emerged in Europe following the ultimate cessation of the thirty year war in 1648. 

The emerging state system needed a method to mitigate the conflict that had dominated 

Europe, for a large part of the 17
thC

. This method was traditional diplomacy. Both diplomacy and the 

state system emerged and evolved in mutual reciprocity. The fundamental tenets of sovereignty, 

national interest, state representation and national security lie at the heart of traditional diplomacy. 

The fundamental issues of sovereignty, national interest, state representation and national 

security lie at the heart of traditional diplomacy. There are some necessary qualifications for 

traditional diplomacy to function. The first qualification is that there must be more than one state. 

These states must be sovereign political units, able to exercise supreme authority within, and 

independence outside the unit (Hedley: 1997). A second qualification is the existence of shared 

values and interests, which allow states to develop some regular pattern of interaction. Traditional 

diplomacy is foundationally based on state to state basis just as China and the West African countries 

relations are mainly centred state relations, hence the justification of the theory to the work. 
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China and West African Countries 

Guinea 

Guineans voted against a French constitutional referendum in 1958 that resulted in abrupt 

independence and a strained relationship with France. Most Western countries abandoned Guinea. 

The Soviet Union stepped in but made a series of blunders. (William: 1967). China promptly 

recognized Guinea. Conakry reciprocated but sought to maintain good relations with the Soviet 

Union. Not convinced Guinea was a true revolutionary state, Beijing took a year before opening an 

embassy in Conakry. Eventually concluding that Guinea could serve as a beachhead in West Africa, 

the PRC increasingly focused efforts there. It opened a Xinhua office in 1960; several months later 

Guinean President Sekou Toure was the first African leader to visit Beijing. The two countries 

signed treaties on political and trade relations. Guinea became a large recipient of PRC grants and 

loans (Alan: 1975).  

In subsequent decades, Guinea benefited significantly from Chinese economic and military 

aid. In 1967, Sekou Toure praised Chinaôs unpretentious approach to aid, although Guineans were 

disappointed with the quality of Chinese goods (Alex: 1967). Guinea-China relations have been 

cordial, but did not live up to early expectations. Sekou Toure sought to play East against West and 

Moscow against Beijing and by 1979 had received $85 million in grants and loans from China (CIA: 

1969). By 1978, China trained about 360 Guinean military personnel in China and that year had 

thirty military specialists in Guinea. The military cooperation begun in 1961 was suspended in 1982 

but resumed in 1992. High level exchange visits have been less frequent than with many other 

African countries (China Ministry of Foreign Affairs: 2003). 

Over the years, Chinese grants and loans funded construction of a cigarette factory, Macenta 

Tea Factory, Dabola Groundnut Oil Factory, Boffa Sugar Cane Factory, Kankan Brickyard, Bordo 

Agricultural School, Mamou Agricultural Tool Factory, Kaback Water Development Works, Boffa 

Water Cooperation Project, Kindia Agriculture Extension Works, Peopleôs Palace, Sekhoutereya 

Palace, and headqurters for Guinean radio and television. In 2007, China began construction on a 

$50 million stadium and the following year a 150-bed hospital and anti-malaria centre (Guinea 

News: 2008). 

The 2008 global financial crisis, falling commodity prices, and concern about Guineaôs 

political stability delayed Chinese plans for major investment in Guinea. Early in 2009, China 

backed away from a $1billion loan agreement with Guinea to construct a hydropower dam in 

exchange for rights to mine bauxite (Lydia:2009). By yearôs end, however, the China International 

Fund (CIF) agreed to invest $7 billion in Guinea. CIF and Guinea set up a Singapore-based company 

that holds the rights to Guineaôs oil, gas. And mineral deposits not previously under contract. The 

new joint company, Guinea Development Corporation, committed to build major infrastructure 

projects, including a railway to transport Guineaôs unexploited iron ore reserves to the coast, a deep 

water port, and three hydroelectric dams (Daniel :2010). 

The leaders of an unpopular military coup in Guinea embarrassed China by announcing the 

CIF deal when Guinea was under pressure from human rights activists and Western governments. 

Beijing denied any connection with CIF, stating it is a Hong Kong-based company not linked to the 

Chinese government. CIF has a murky corporate background but its chairwoman, Lo Fong Hung, is 

director of Sonangol Sinopec International Ltd., a joint venture of Sinopec and Angolaôs state-owned 

oil company, Sonangol (Shai Oster: 2009). Following Guineaôs elections and an improved human 

rights situation, CIF announced an agreement to provide $2.7 billion for building rail, port, and 

associated infrastructure for the iron ore project at Kalia, which hopes to produce 50 million tons 

annually, and about $1.2 billion to fund the mine (Loni: 2010). 
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In 2010, mining giant Rio Tinto completed a deal with the Chinese company Chalco and its 

parent Chinalco, to develop Rioôs Smandou iron ore project in Guinea. Chinalco, which has a 9 

percent stake in Rio Tinto, invested $1.35 billion in the Simandou project. Chinalcoôs president said 

the agreement will help meet Chinaôs iron ore demand (BBC: 2010). In 2011, China Power 

Investment negotiated a $5.8 billion deal to mine bauxite in exchange for building a coal power 

plant, alumina refinery, and a deep water port(Globserver: 2011). In 2010, Chinaôs imports from 

Guinea were a modest $55 million; Guinea imported $464 million worth from China, Guineaôs 

largest supplier. 

Ghana  

Ghanaôs President Kwame Nkrumah recognized China in 1960, three years after 

independence. Beijing sent one of its most seasoned diplomats, Huang Hua, as ambassador to Accra 

(Donald: 1964). Nkrumah had good relations with the USSR and did not want to become embroiled 

in the Sino-Soviet dispute. After visiting Moscow in 1961, he continued to Beijing where he received 

a $20 million, interest-free loan repayable in Ghanaian exports or a third-country currency. The 

terms were better than the loan he negotiated in Moscow. Repayment of loans in exports, especially 

oil and minerals, subsequently became a feature of Chinese loans in Africa. The two countries signed 

a friendship treaty and economic and cultural agreements. China also sent technical experts to 

Ghana. Zhou Enlai included Ghana on his famous 1963-1964 Africa trip, when he pledged a $22 

million loan (Donovan: 2007). 

In 1964, although still uneasy about Chinaôs intentions in Africa, Nkrumah welcomed the 

first group of five Chinese military advisers to train African dissidents from countries such as Cote 

dôIvoire, Niger, Benin, the Congo, and Cameroon in the basics of guerrilla warfare. All these 

countries were independent and not under white rule. Nkrumah supported revolutionary movements 

that could replace relatively conservative governments. This effort came to an end at the beginning 

of 1966 when Ghanaôs military deposed Nkrumah while he was being feted in Beijing. The new 

Ghanaian government demanded immediate withdrawal of all Chinese technical experts and a 

reduction in embassy staff. Ghana accused China of interfering in its internal affairs by helping to 

train Africans at secret military camps and countercharges during the remainder of 1966, the two 

countries suspended diplomatic relations and all Chinese staff departed the embassy in Accra in 

November (Alex: 1967). 

Journalist Alan Hutchison argued that China had no coherent plan to subvert the continent 

through revolution. China moved cautiously and pragmatically, stressing the need for revolutionary 

self-reliance. When it did intervene militarily, as in the Congo, it did so secretly. During the 1960s, 

Chinaôs revolutionary rhetoric, however, allowed African and Western critics to link China to 

virtually any subversive group in Africa. Hutchison asserted that Chinese-aided dissidents did not 

overthrow a single independent African government. He added that Chinaôs debacle in Ghana led to 

extensive criticism and caused a reassessment of Chinese policy in Africa (Hutchison: 1975). 

Nigerian scholar Ogunsanwo offered a less charitable analysis, stating that Beijing took advantage of 

Ghanaôs hospitality to advance its revolutionary interests in Africa (Ogunsanwo: 1972). 

Ghana and China re-established diplomatic relations in 1972. During the suspension of 

relations, Ghana never recognised Taiwan. Political relations gradually improved and Ghanaôs 

president finally returned to Beijing in 1985 and in 1995, 2002, and 2006 (African Labour Research 

Network: 2009). Hu Jintao visited Ghana in 2003. During a visit by  Wen Jiabao in 2007, China and 

Ghana signed six agreements, including one to an anti-malaria centre and primary school and a $66 

million loan to expand and upgrade Ghanaôs telecommunications network (Isaac: 2008). 

Chinese investment as a percentage of total investment in Ghana reached almost 9 percent by 

2005 (Dela: 2008). Until recently, most Chinese FDI has been in nonresource sectors such as 
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manufacturing, general trading, telecommunications, power generation, construction, tourism, and 

services. Chinaôs 283 investment projects were the most diversified in Ghana. By 2007, China was 

Ghanaôs sixth largest investor at $76 million. Another study covering this period listed Chinaôs 

investment at $61 million with an additional $172 million in loans. Most Chinese companies are 

small or medium-sized although a few large ones have begun to make direct equity investments or 

join international partnerships. Alcatel Shanghai invested in Ghana Telecom and Shenzhen Energy 

announced plans to invest in a gas-fired plant. Ecobank Ghana and Bank of China signed a 

partnership agreement in 2010 to facilitate international trade and investment.  

Following Ghanaôs 2007 oil discovery, China turned its attention to that sector. In 2009, 

CNOOC offered to buy a $3 billion to $5 billion stake and grant Ghana a $2 billion concessionary 

loan. While negotiations continue with CNOOC and major non-Chinese oil companies, it is apparent 

that Chinaôs strategy in Ghana includes access to natural resources (Martyn: 2008).  

China has expanded military cooperation with Ghana and donated computers, camouflage 

uniforms, forty troop-carrying vehicles, and fifteen pick-up trucks. China provided an interest-free 

$3.8 million loan to build military-police barracks at Burma Camp and contributed $1.7 million to 

help finance the Defence Ministryôs office complex. In 2007, Ghana received a $30 million loan 

from Chinaôs Export Import Bank to acquire equipment and build communications systems for the 

police, armed forces, prison service, and other security agencies; ZTE was the contractor. Ghana 

purchased four Chinese K-8 jet aircraft, and in 2010 China donated $1.5 million worth of troop 

carriers, trucks, a field ambulance, and a tanker to Ghanaôs military (Shinn : 2008). 

By 2010, the Ghana-China relationship was back on track. President John Atta Mills visited 

Beijing when Chinaôs Export Import Bank and Ghana signed a twenty-year $10.4 billion 

concessionary loan for infrastructure projects. Ghana agreed to use $2.85 billion of the loan for roads 

and $6 billion for railway infrastructure, hiring Chinese companies. The China Development Bank 

offered another $3 billion to develop Ghanaôs new oil and gas sector and guaranteed more than $400 

million for water and electronic projects. Ghana will repay the loans with exports, presumably oil, to 

China. Ghana also signed a $1.2 billion agreement with Chinaôs Bosai Minerals Group to build a 

bauxite and aluminium refinery; Bosai agreed to purchase 80 percent of the shares in the Ghana 

Bauxite Company, Ltd (Wall Street Journal : 2010). As part of the 2010 package, Ghanaôs 

Parliament approved in 2011 a $3 billion loan to finance energy infrastructure projects. In 2010, 

Ghana imported $2.1 billion in Chinese goods while China imported only $123 million worth of 

products, mostly manganese and cocoa, from Ghana. One of Ghanaôs largest imports was textiles, a 

product that Ghana produces domestically. 

Nigeria 

Nigeria, which became independent in 1960, remains a challenge for Chinaôs diplomacy. As 

the most populous country in Africa and the one with the most oil, Nigeria has considerable 

economic leverage. It also has a strong civil society that supports democratic governance. Nigeria, 

even under some of its more authoritarian governments, has maintained a close relationship with 

democratic India, one of Chinaôs main competitors in resource-rich African countries. Beginning in 

1960, Nigeria either supported the  PRC or abstained on the annual UN vote concerning 

recognition of China. In spite of heavy lobbying by both the PRC and Taiwan, Nigeria did not 

recognize either one until it exchanged ambassadors with Beijing in 1971. Nigeria was concerned 

about Chinese interference in neighbouring Cameroon and displeased with Chinaôs attack on India in 

1962. By 1964, however, there was an active Nigeria-China Friendship Association in the Muslim 

north (Legum: 1970)  

Nigeria might have recognized the PRC earlier except for Beijingôs policy during Nigeriaôs 

civil war, which began in 1967 over breakaway Biafra. Initially, China remained neutral while the 
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Soviet Union and all African countries supported the Federal; Nigerian government. Although Biafra 

tended to be pro-West, its radical wing sent a delegation to China to solicit support. In 1968 China, 

caught up in the Sino-Soviet conflict, issued a statement surprisingly supportive of Biafra. Four 

African countries, including Chinaôs friends in Tanzania and Zambia, eventually recognized Biafra. 

Nigeria accused China of providing financial and military equipment to the rebels. Federal troops 

captured Chinese weapons in Biafra supplied initially to Tanzania. Alaba Ogunsanwo concluded that 

even though China never officially recognized Biafra, its support for the breakaway region 

constituted interference in Nigerian internal affairs (Ogunsanwo: 1973) 

The Nigerian civil war ended in 1970. China, as it has done so often on other occasions in 

Africa, managed quickly to overcome controversial and even hostile actions, in this case support of 

Biafra, and obtained Nigeriaôs recognition just over a year later. Official recognition resulted in an 

increase in trade and led to numerous agreements and exchanges in then early 1970s. Xinhua 

established a bureau in Lagos in 1972. Controversy returned, however, over Nigeriaôs support for 

Angolaôs MPLA government and Chinaôs criticism of the Soviet Union and Cuba, which strongly 

supported the MPLA. The disagreement became an issue during the second Nigeria-China Dialogue 

in Beijing in 1979 (Ogunsanwo: 1975). 

Considering the importance of Nigeria, there were surprisingly few visits at the highest level 

of government in the 1970s and 1980s. Nigerian head of state Yakubu Gowan visited Beijing in 

1974. Chief of staff General Sani Abacha, who became president in 1993, visited Beijing just four 

months after the 1989 Tiananmen Square crackdown. The two countries formally established a 

Nigerian-China Friendship Association in 1994. There was, however, a hiatus in presidential level 

visits until President Olusegun Obasanjo went to Beijing in 1999. A number of Chinese at the 

ministerial level visited Nigeria beginning in 1978 and Premier Li Peng went in 1997, but only since 

2000 did the two countries began to rely on high level visits to solidify relations. Obasanjo returned 

to Beijing in 2001, 2005, and 2006. During the 2005 visit, China and Nigeria agreed to upgrade the 

relationship to a ñstrategic partnershipò. President Umaru Musa YarôAdua visited in 2008. President 

Jiang Zemin made a trip to Nigeria in 2002 and Hu Jintao in 2006 (Nigerian Institute of International 

Affairs: 2007) Coinciding with the 2002 visit, Nigeria established the Nigerian Council for the 

Promotion of Peaceful Reunification of China. In 2005, President Obasanjo supported Chinaôs Anti-

Secession Law aimed at pro-independence forces in Taiwan. 

As in many other African countries, Xinhua played a significant role in the bilateral 

relationship. It sponsored a 1984 visit to China for officials of the Nigerian Federal Radio 

Corporation and signed a 1987 exchange agreement with the News Agency of Nigeria. Xinhua 

subsequently donated state-of-the-art satellite receiving equipment to the new Agency of Nigeria. 

China Radio International located a bureau in Lagos for gathering and transmitting news about 

Nigeria to Beijing. It also broadcast locally in Hausa. Cultural, sports, and youth ties became an 

integral part of the relationship by the early 1980s (Chibundu: 1990). 

Economic relations between China and Nigeria have grown phenomenally in the twenty-first 

century. During the 1990s, there were frequent reports in the Nigerian press about inferior and 

counterfeit products imported from China. Nigerian traders contributed to the problem by engaging 

in fraudulent arrangements with Chinese business persons. These issues have continued with the 

arrival of larger numbers of Chinese traders. Nigerian consumers generally like low-cost Chinese 

products, while manufacturers are sometimes not able to compete and Nigeria has insufficient 

regulatory institutions to keep harmful products out of the country (Edwin: 2005). 

In 2006, the CNOOC announced a $2.27 billion deal to buy a 45 percent stake in an offshore 

oil field. The China National Petroleum Corporation and China National Petrochemical Corporation 

have separate investments in Nigeria. (Bjorn: 2008). A $4 billion commitment by China for 

investment in Nigerian infrastructure in exchange for four oil-drilling licenses may have collapsed 
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because Nigeria was unhappy with the terms. The Nigerian Investment Promotion Commission put 

total Chinese FDI at more than$5 billion since 2001 (www.aercafrica.org/documents/china-africa-

relations/Nigeria.p df.) In 2009, the president of the National Association of Nigerian Traders 

reported that Chinese investment in Nigeria had reached about $6 billion and said there were more 

than thirty solely owned Chinese companies or joint ventures in the country. In 2011, Chinaôs 

minister of industry and information technology announced Chinaôs FDI in Nigeria had reached $7 

billion (Richard: 2009). 

By the end of 2006, Nigeria was Chinaôs fourth most important destination in Africa for 

investment after Sudan, Zambia, and Algeria. Between one hundred and six hundred Chinese 

companies and joint ventures operate in construction, oil and gas, technology, communications, 

power generation, manufacturing, services, and education. Chinese companies have been supportive 

of Nigeriaôs free trade zones; some 20 to 30 percent of the investors in the Lekki Free Trade Zone 

near Lagos are Chinese. Aconsortium led by Guangdong Province has an 82 percent stake in the 

Ogun State Free Trade Zone and 100 percent control of management (Mthembu: 2007).  

China is expanding military cooperation with Nigeria. Nigeria negotiated a $251 million 

contract in 2005 with the China National Aero-Technology Import and Export Corporation to 

purchase twelve F-7M Airguard multipurpose combat aircraft (the Chinese version of them upgraded 

MiG-21) and three FT-7NI dual-seat fighter trainer aircraft. A separate deal valued at more than $70 

mill ion refurbished five Nigerian air force Alenia G-22 transports. Nigeria also purchased Chinese 

patrol boats to secre the swamps and creeks in the troubled Niger Delta. In 2007, China launched a 

telecommunications satellite for Nigeria at a cost of at least $340 million. A solar power failure 

rendered the satellite useless; China agreed to replace it at no cost (                                             

Xinhua: 2009). 

China is actively engaged in nearly every aspect of Nigeriaôs economy. An estimated 70,000 

Chinese live in Nigeria (Xinhua: 2009). China opened a Confucius Institute at Nnamdi Azikiwe 

University in 2008. China and Nigeria signed an agreement whereby China will train fifty Ngerian 

officials and medical personnel in comprehensive malaria prevention and control. China built an ant-

malaria centre, drilled wells, and helped develop water supplies. However, Chinese development aid 

to Nigeria is small. 

Nigeriaôs First Bank established a correspondent banking relationship with the Bank of China 

in 1979 and the Industrial and Commercial Bank of China (ICBC) in 2009. It signed memoranda of 

understanding with the China Construction Bank and China Development Bank. In 2010, First Bank 

opened an office in Beijing and began discussions for an equity stake in a Chinese bank. Nigeriaôs 

Stanbic IBTC Bank also has links with ICBC (Abiodun: 2010). 

In 2010, the Nigerian National Petroleum Corporation and the China State Corporation 

Engineering Corporation signed a memorandum of understanding for $28.5 billion that will seek 

financing from Chinese banks to build three refineries and a fuel complex in Nigeria. It is aimed at 

ending Nigerian fuel imports due to the disrepair and mismanagement of its four state-owned 

refineries. It requires financing before becoming a reality (BBC: 2010). The China State 

Construction Engineering Corporation agreed to fund 80 percent of an $8 billion oil refinery in the 

Lekki Free Trade Zone. The Nigerian National Petroleum Corporation is responsible for the 

remainder, ands Chinese investors will hold a minimum 25 percent stake in the refinery.  

Nigeria is Chinaôs fourth most important trading partner in Africa. In 2010, Nigeriaôs imports 

from China totalled $7.4 billion while Chinaôs imports from Nigeria reached only $1.1 billion. 

Because of much higher oil imports, the United States is Nigerôs largest trading partner. Nigeriaôs 

huge trade deficit with China and Chinese purchases restricted to raw materials are creating some 

tension in the relationship. Nigeria has criticised Chinese dumping of cheap products, undercutting 

http://www.aercafrica.org/documents/china-africa-relations/Nigeria.p
http://www.aercafrica.org/documents/china-africa-relations/Nigeria.p
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of Nigerian manufacturers, and export of counterfeit products. Nigeria has threatened to take these 

abuses to the World Trade Organization, while Nigerian trade unions claim Chinese imports 

accounted for the loss of 350,000 Nigerian manufacturing jobs. Smuggling Chinese goods into the 

country is also a problem (Dulue: 2006). 

Nigeria has been especially critical of Asian and especially Chinese textile producers for the 

collapse of the Nigerian textile industry. Asian competition resulted in the closure of more 170 

Nigerian textile companies; the industry is running at about 20 percent capacity with ten remaining 

companies employing about 18,000 persons. Chinese textiles accounted for about 80 percent of the 

Nigerian market in 2010. Chinese firms established trading companies in Nigeria to capture the local 

market and export to the United States under the preferential Africa Growth and Opportunity Act. 

Chinese entrepreneurs added insult to injury by fraudulently copying Nigerian textile designs and 

taking them to China for mass production. The fabrics return from China with counterfeit Nigerian 

labels for sale in Nigeria and re-export (Dulue: 2010). 

The magnitude of the China-Nigeria relationship today is impressive, although Nigeria 

remains a challenge for Chinaôs diplomacy. One Nigerian business-person told the writer that China 

is replacing the West as Nigeriaôs major economic partner. A senior official in the Ministry of 

Foreign Affairs explained that except for oil, which Western companies dominate, the West has done 

little in recent years to develop Nigeria. Western countries have been active in public health and 

combating HIV/AIDs, but have shown little interest in developments. With the trend of things, 

Beijing will soon surpass the United States in relating with Nigeria. 
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Abstract 

This study was designed to investigate the accident prevention practices in urban kitchen areas of 

Plateau State. Four specific purposes guided the research work. One hypothesis was also formulated 

and tested at 0.05 level of significance. The study adopted a descriptive survey design. The 

population for the study was comprised of 490,643 households. The sample for the study was 1,008 

home makers drawn from the population of study. A multi-stage sampling technique was used to 

select the sample. A structured questionnaire was constructed and used as the instrument for data 

collection. Mean and Standard Deviation were used to answer the research question while t-test was 

used to test the hypothesis at 0.05 level of significance. The findings revealed 17 important accident 

prevention practices in the kitchens of Houses on a Separate Stand, 16 in Flats in Block of Flats,16 in 

Detached Houses and 16 in Let-in ïHouses respectively. Some of the important practices for 

preventing accidents include providing adequate and safe/covered containers for the storage of water, 

avoiding the use of faulty electrical appliances like cookers, kettles and toasters. Based on the 

hypothesis formulated and tested, there is no significant mean difference in urban kitchens in Plateau 

States based on ownership status. The study recommends safety awareness creation campaigns and 

training on important accident prevention practices among urban households in Plateau State. 

KEY WORD: Households, Housing Unit, Functional area, Homemaker, Urban area, important 

practices, Accident prevention, Owned, Rented  
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Introduction  

There are different types of houses where households dwell in various countries of the world. 

These houses are classified in various ways by different countries. Households live and interact in 

different types of houses such as traditional house, farm house, wooden house, underground house, 

nomad dome, bungalow, duplex, semi-detached or detached houses (National Bureau of Statistics, 

2008; Keswet and Anyakoha, 2013). Some of these housing units like bungalow, duplex and 

detached houses are more commonly found in urban areas. 

Urban houses are generally those types of dwelling places found in cities or towns. They are 

often characterized by a high population density as well as the availability of some essential 

household facilities and amenities (Reynells, 2000). In Nigeria, urban houses are characterized by 

large population density and the availability of such modern facilities like electricity, pipe born water 

supply and use of modern gadgets like generator, electric or gas cookers, kerosene stove, television, 

computer, air conditioner or fan (National Bureau of Statistics, 2008;National Population 

Commission, 2008). 

 In Plateau State, urban houses are characterized by a large household size in addition to the 

other features mentioned. The Plateau State Housing population Commission (2009) listed four 

common types of urban housing units which includes: houses on a separate stand, flat in block of 

flats, semi-detached or detached and let-in -houses respectively.  No matter the type of houses, 

workers or homemakers carry out various practices in the home. These practices are carried out in 

functional areas, which include the kitchen, dining area, bedroom, bathroom, toilet, garage, laundry 

area and compound. Hence they are involved in home accidents. 

Home accidents are the types of accidents that occur in the house or in its immediate 

surroundings and do not include those connected with sports, vehicles and markets (Stranks, 2007; 

Toledo, 2010; Office of the National statistics, 2002). In order for households to enjoy maximum 

fulfillment, home practices must be deliberately planned to prevent accidents. A significant factor for 

a happy home is a clean environment and good health. Health is considered by many in terms of 

effective and pleasant living. It is that quality of life which enables households to live successfully 

and enjoyably in their physical and physiological environment. 

 In order to live successfully, homes must be free from all forms of accidents. Unfortunately, 

most homes are described as potentially hazardous (Park, 2005; Toledo, 2007). Household accidents 

are prominent causes of the death rates of all age groups as well as destruction of properties of 

households. These mean that home accidents must therefore be prevented or reduced to the barest 

minimum. 

Home accident prevention is associated with events and practices which usually take place in 

the home on a daily basis. According to Phil Lincoln (2006), home accident prevention is a means of 

stopping the activities within the home that could lead to accidents. In order to prevent these 

accidents, basic practices of households must be outlined and necessary accident prevention practices 

also identified.  

Prevention practices are those routine actions carried out by all homemakers with an attempt 

to achieve safety. It has to do with all the movements and actions that take place in each functional 

area of the home.  It could result from the interactions between the household members, the 

environment and the various activity areas of the home.  

They include cleaning, arrangement of furniture and furnishing, installation of equipment in 

different functional areas, arrangement of household electrical gadgets and types of storage facilities, 

including how they are arranged.  Home accident prevention practices are therefore activity related 

and culture bound (Galal, 1999).  It is the result of interactions between the household members, 

their environment and the different activities in each functional area of the home. Hence the 
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researcher intends to identify and document important home accident prevention practices, 

specifically in the kitchen areas of urban households in Plateau State. 

Statement of the Problem 

It is generally assumed that Home accidents occur to people that stay long hours at home, this 

however is far from the truth. Literatures from both developed and developing countries in the 

background of this study have confirmed the fact that accidents occur as a result of the different 

practices carried out in various functional areas of the home, especially in the kitchen. These 

practices have been casually mentioned by some researchers but not extensively researched and 

itemized. There is no known study on accident prevention practices of households, specifically 

geared on housing types and the kitchen as a functional area in Nigerian homes and particularly in 

Plateau State. Also, there is no known document on urban practices relating to household chores. 

This has created a gap in information and knowledge which needs to be filled. Therefore, the reason 

for this research work on accident prevention practices of urban households in Plateau State. 

Purpose of the Study 

The major purpose of this study is to investigate the accident prevention practices of urban 

households in Plateau State. The study was specifically intended to identify some accident 

prevention practices of households in the four main types of urban housing units, which are: 

1. Houses on a separate stand 

2. Flats in block of flats 

3. Detached houses and 

4. Let ïin- houses 

Research Questions 

The following research questions were answered by the study: 

What are the practices for preventing accidents in the kitchen areas of: 

1. Houses on a separate stand? 

2. Flats in block of flats? 

3. Detached houses and 

4. Let ïin- houses? 

Hypothesis 

The study tested the one null hypothesis at 0.05 level of significance: 

HO: There is no significant difference in the mean ratings of homemakers on the practices for 

preventing accidents in urban kitchens in Plateau State based on household ownership status. 

Significance of the Study 

The study will be of enormous benefit to households, Home Economists; health related 

workers and other Governmental and Non-Governmental Agencies, as well as educationists and 

researchers who may be interested in household studies. 

The study will create a general awareness to all the stakeholders on the accident prevention 

practices common in four types of kitchens of urban housing units. Moreover, the research work will 

aid Home Economists in teaching, especially in Secondary Schools as home accident prevention is 

an integral part of the Home Economics curriculum at all levels. The study will be an important 
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document in conducting research work on household accidents in functional areas of the home. It 

will also assist specialists in planning and implementing accident prevention practices programmes 

in Plateau State and Nigeria in general. 

Scope of the Study 

The scope of this study was limited to identifying the accident prevention practices of urban 

housing units in Plateau State. One major functional area was identified within each type of housing 

unit. The functional area studied included the kitchen. The geographical scope of the study was also 

limited to only urban areas and based on the four types of urban housing units selected. The four 

types of urban housing units are: (1) Houses on a separate stand (2) Flat in block of flats (3) 

Detached houses and (4) Let- in- houses. 

Design of the Study 

The study adopted a descriptive survey research design to obtain the responses of the 

respondents on the practices for accident prevention in activity areas based on four common types of 

kitchens found in urban housing units (Plateau State National Population Commission, 2009).  

Area of the Study 

The area of the study was Plateau State, Nigeria. The State is made up of three senatorial 

zones and seventeen (17) administrative Local Government areas (National Population Commission, 

2008). The State is characterized by a large household population with seven main types of housing 

units, four of which are urban. The housing units are often equipped with modern amenities and 

facilities like electricity and pipe born water while homemakers often use modern equipment like 

electrical appliances, gas and kerosene cookers, among many others. Plateau State was chosen for 

this study because of the frequently reported cases of various forms of home accidents (Report of 

Fire Brigade, 2009; Jos University Teaching Hospital, 2009).    

Population of the Study  

The population for the study consisted of 490,643 households dwelling in four major types of 

urban housing units in Plateau State.  One homemaker or worker from each of the households, 

constituted the respondents for the study.  

Sample and Sampling Technique 

The sample for the study was 1,008 homemakers drawn from the population. Multi-stage 

sampling technique was adopted for the study. According to Eboh (2007), the multi-stage technique 

is used where the selection of units into the sample is organized into stages.  All the three Senatorial 

Zones of the state were involved in the study. 

First, Local Government Area (LGA) that was predominantly urban was purposively 

selected. 

Secondly, from the LGAs, two urban towns were purposively selected from each of the three 

senatorial zones of the state; making a total of six urban towns for the study. The selected towns 

include: Jos North and South in the Northern senatorial zone, Pankshin and Mangu in the central 

senatorial zone and Quaôanpan and Shendam in the Southern senatorial zone respectively.  

Thirdly, within the towns, a total of six communities were purposively selected for the study. 

This selection was based on the fact that there are many urban communities within each town, 

therefore communities selected were based on the availability of four types of urban housing units 

mentioned by the Plateau State National Housing Commission (2009) and Independent National 

Electoral Commission (2010).  
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Fourthly, from the six urban communities, four types of urban housing units were 

purposively selected for the study, which were: (1) house on a separate stand (2) flat in block of flats 

(3) semi-detached house and (4) let in house, respectively. From each housing unit, the kitchen as a 

functional area was selected.  

Fifthly, seven households were purposively selected from each type of housing unit; this gave 

a total of 28 households from each of the 36 communities.  

Finally, from each household, one homemaker was selected, who was mainly responsible for 

the activities in the kitchen area of the home. This gave an overall sample size of 1,008 homemakers 

for the study. 

Instrument for Data Collection 

A structured questionnaire was developed and used for data collection. It was structured to 

answer the research questions for the study. The instrument was structured into five point response 

options. The 5-point response options were assigned values as Strongly Agreed (SA) = 5; Agreed (A) 

= 4; Not Sure (NS) = 3; Disagree (D) = 2 and Strongly Disagree (SD) = 1. Any item whose mean 

value was 3.0 and above were regarded as agreed while those items whose means were below 3.00 

were regarded as disagreed. 

Validation of the Instrument 

The instrument was validated by three Lecturers from the Institute of Education, the 

Departments of Vocational Teacher Education and that of Health and Physical Education from the 

University of Nigeria, Nsukka. Their comments and suggestions were integrated to improve the final 

copy of the instrument. 

Reliability of the Instrument  

 A trial testing of the instrument was done in Bauchi State where 20 copies of the 

questionnaires were administered to homemakers. Bauchi State was chosen because the household 

characteristics are the same with those of Plateau State. For the purpose of obtaining the internal 

consistency of the instrument, Cronbach Alpha reliability method was used and reliability coefficient 

of 0.81 was obtained. 

Method of Data Collection 

Three trained research assistants from each of the three zones were involved in the 

administration and retrieval of the questionnaires. The researcher collated the retrieved 

questionnaires for data analysis.  

Method of Data Analysis  

The data were analyzed using Mean (X) and Standard deviation (SD) to answer the research 

question while t-test was used to analyze the hypothesis at 0.05 level of significance. 

Research Question 

What are the important practices for preventing home accidents in urban kitchens of Plateau 

State?  
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Table 1: Mean Responses (X) and Standard deviation (SD) of homemakers on important home 

accident prevention practices of households in urban kitchens of Houses on a Separate Stand 

S

/

N 

Important Home Accident prevention practices of 

Households. 

Houses on a separate 

stand 

 

     X SD Dec 

A

. 

Work Place Related Practices    

1 Construct work shelves of comfortable sizes and heights 

for ease of work. 

4.5 .96 I 

2 Organize work spaces in accordance to use e.g. washing 

and cooking. 

4.7 .71 I 

3 Provide enough electrical outlets for large equipments 

like cookers. 

3.7 1.1 N 

4 Provide good drainage for used water in the sink area. 4.6 .75 I 

5 Provide adequate and safe/covered containers for the 

storage of water. 

4.7 .77 I 

6 Keep floors free from liquid spills & peels of fruits and 

vegetables.  

4.7 .66 I 

7 Use correct tools for the right work eg tin cutters for 

opening of cans.  

4.7 .75 I 

8 Provide emergency escape routes in case of fire 

outbreak/emergencies. 

3.6 .88 I 

 Worker Related Practices    

9 Use plastic electrical kettle for less heat generation.  3.5 .96 I 

10 Use various types and sizes of knives for their specific 

purposes. 

2.6 .84 N 

11 Use items like chopping boards skillfully. 3.4 .98 I 

12 Use appropriate clothing like apron, shoe and head tie 

while cooking. 

2.7 1.1 I 

13 Use hand gloves or kitchen towels when handling hot 

pots & other items. 

2.8 .80 I 

14 Avoid using faulty electrical appliances like cookers, 

kettles and toasters. 

3.6 .83 I 

 Work Related Practices    

15 Cut, slice and shred foods on chopping boards for ease of 

operation. 

3.7 .66 I 

16 Store and stack all clean breakable plates, cutleries & 

silverwares properly. 

4.7 .67 I 

17 Label and properly store all food items in appropriate 

containers. 

3.7 .79 I 

18  Supervise cooking so as to avoid burning of foods & 

cooking  equipment  

4.7 .62 I 

19 Ensure proper use of items like blenders & grinding 

machines. 

4.6 .78 I 

Key: Mean =(X), Standard Deviation= (SD), Decision = Dec., I= Important, NI= Not Important. 

 

 Table 1 shows the various mean responses of respondents on important practices for home 

accident prevention in the kitchen area based on work place; worker and work related practices. 19 

items were listed and the respondents agreed with 17 items to be important practices for accident 
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prevention in the kitchen unit with their lowest and highest mean scores from 2.6 to 4.7 and 

corresponding mean score of .62 to 1.1 based on Houses on a Separate Stand. Two items were rated 

Not Important while only 2 items had SD values of 1.0 and above, indicating that the ratings were 

comparable for most of the items rated by the respondents. 

Table 2: Mean Responses (X) and Standard deviation (SD) of homemakers on important home 

accident prevention practices of households in urban kitchens of Flats in Block of Flats 

S/

N 
Important Home Accident prevention practices of 

Households. 

Flat in block of flats  

          X SD Dec 

A. Work Place Related Practices    

1 Construct work shelves of comfortable sizes and heights for 

ease of work. 

4.6 .88 I 

2 Organize work spaces in accordance to use e.g. washing and 

cooking. 

4.7 .79 I 

3 Provide enough electrical outlets for large equipments like 

cookers. 

2.4 1.1 NI 

4 Provide good drainage for used water in the sink area. 3.7 .81 I 

5 Provide adequate and safe/covered containers for the storage 

of water. 

4.6 .78 I 

6 Keep floors free from liquid spills & peels of fruits and 

vegetables.  

4.8 .79 I 

7 Use correct tools for the right work eg tin cutters for opening 

of cans.  

4.7 .69 I 

8 Provide emergency escape routes in case of fire 

outbreak/emergencies. 

3.6 .78 I 

 Worker Related Practices    

9 Use plastic electrical kettle for less heat generation.  2.5 1.0 NI 

10 Use various types and sizes of knives for their specific 

purposes. 

2.7 .96 NI 

11 Use items like chopping boards skillfully. 3.5 .89 I 

12 Use appropriate clothing like apron, shoe and head tie while 

cooking. 

4.5 .97 I 

13 Use hand gloves or kitchen towels when handling hot pots & 

other items. 

4.5 .99 I 

14 Avoid using faulty electrical appliances like cookers, kettles 

and toasters. 

3.5 .95 I 

 Work Related Practices    

15 Cut, slice and shred foods on chopping boards for ease of 

operation. 

3.6 .80 I 

16 Store and stack all clean breakable plates, cutleries & 

silverwares properly. 

4.7 .83 I 

17 Label and properly store all food items in appropriate 

containers. 

3.6 .85 I 

18 Supervise cooking so as to avoid burning of foods & cooking 

equipment  

3.6 .80 I 

19 Ensure proper use of items like blenders & grinding 

machines. 

4.6 .91 I 

Key: Mean =(X), Standard Deviation= (SD), Decision = Dec., I= Important, NI= Not Important. 
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Table 2 indicates mean responses of respondents in Flats in Block of Flats based on work 

place; worker and work related practices. Out of the 19 items listed, the respondents agreed with 16 

items to be important practices for accident prevention in the housing unit with their lowest and 

highest mean scores from 2.4 to 4.8 and corresponding mean score of .69 to 1.1. Three items were 

rated Not Important with SD of .69 to 1. Only one item was above 1.1, indicating that the ratings 

were comparable for most of the items. 

Table 3: Mean Responses (X) and Standard deviation (SD) of homemakers on important home 

accident prevention practices of households in urban kitchens of Detached Houses. 

S/N Important Home Accident prevention practices of 

Households. 

Detached houses  

    X SD Dec 

A. Work Place Related Practices    

1 Construct work shelves of comfortable sizes and heights for 

ease of work. 

4.5 .99 I 

2 Organize work spaces in accordance to use e.g. washing and 

cooking. 

4.3 .65 I 

3 Provide enough electrical outlets for large equipments like 

cookers.  

2.8 .98 NI 

4 Provide good drainage for used water in the sink area. 2.4 .68 NI 

5 Provide adequate and safe/covered containers for the storage 

of water. 

3.8 .53 I 

6 Keep floors free from liquid spills & peels of fruits and 

vegetables.  

4.2 .51 I 

7 Use correct tools for the right work eg tin cutters for opening 

of cans.  

4.5 .50 I 

8 Provide emergency escape routes in case of fire 

outbreak/emergencies. 

3.7 .73 I 

 Worker Related Practices    

9 Use plastic electrical kettle for less heat generation.  3.0 .81 I 

10 Use various types and sizes of knives for their specific 

purposes. 

3.2 .78 I 

11 Use items like chopping boards skillfully. 3.6 .78 I 

12 Use appropriate clothing like apron, shoe and head tie while 

cooking. 

4.4 .67 I 

13 Use hand gloves or kitchen towels when handling hot pots & 

other items. 

2.2 .66 NI 

14 Avoid using faulty electrical appliances like cookers, kettles 

and toasters. 

3.7 .84 I 

 Work Related Practices    

15 Cut, slice and shred foods on chopping boards for ease of 

operation. 

3.6 .77 I 

16 Store and stack all clean breakable plates, cutleries & 

silverwares properly. 

4.3 .65 I 

17 Label and properly store all food items in appropriate 

containers. 

3.3 .75 I 

18 Supervise cooking so as to avoid burning of foods & cooking 

equipment  

4.1 .65 I 

19 Ensure proper use of items like blenders & grinding machines. 3.5 .62 I 
Key: Mean =(X), Standard Deviation= (SD), Decision = Dec., I= Important, NI= Not Important. 
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Table 3 also shows the mean responses of respondents on important practices for home 

accident prevention in the kitchen area of this housing unit based on work place; worker and work 

related practices. 19 items were listed and the respondents agreed with 16 items to be important 

practices for accident prevention with mean scores from 2.2 to 4.5 and corresponding mean score of 

.62 to 1.1 based on Detached Houses. Three items were rated Not Important by the respondents and 

had lowest and highest SD of .51 and .99.  This generally indicates that the ratings of the respondents 

were comparable for all of the items rated. 

Table 4: Mean Responses (X) and Standard deviation (SD) of homemakers on important home 

accident prevention practices of households in urban kitchens of Let-In- Houses). 

S/N Important Home Accident prevention practices of 

Households. 

Let ïin- houses 

 

 

   X SD Dec 

A. Work Place Related Practices    

1 Construct work shelves of comfortable sizes and heights 

for ease of work. 

4.5 1.0 I 

2 Organize work spaces in accordance to use e.g. washing 

and cooking. 

3.5 .65 I 

3 Provide enough electrical outlets for large equipments like 

cookers. 

2.7 1.0 NI 

4 Provide good drainage for used water in the sink area. 4.8 .64 I 

5 Provide adequate and safe/covered containers for the 

storage of water. 

4.7 .67 I 

6 Keep floors free from liquid spills & peels of fruits and 

vegetables.  

4.8 .54 I 

7 Use correct tools for the right work eg tin cutters for 

opening of cans.  

2.4 .43 I 

8 Provide emergency escape routes in case of fire 

outbreak/emergencies. 

2.8 .89 I 

 Worker Related Practices    

9 Use plastic electrical kettle for less heat generation.  2.6 .88 NI 

10 Use various types and sizes of knives for their specific 

purposes. 

3.8 .79 I 

11 Use items like chopping boards skillfully. 3.6 .86 I 

12 Use appropriate clothing like apron, shoe and head tie 

while cooking. 

2.7 .66 NI 

13 Use hand gloves or kitchen towels when handling hot pots 

& other items. 

4.7 .67 I 

14 Avoid using faulty electrical appliances like cookers, 

kettles and toasters. 

3.7 .67 I 

 Work Related Practices    

15 Cut, slice and shred foods on chopping boards for ease of 

operation. 

3.6 .74 I 

16 Store and stack all clean breakable plates, cutleries & 

silverwares properly. 

4.7 73 I 

17 Label and properly store all food items in appropriate 

containers. 

3.8 .62 I 

18 Supervise cooking so as to avoid burning of foods & 

cooking equipment  

4.8 .62 I 
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19 Ensure proper use of items like blenders & grinding 

machines. 

3.7 .65 I 

Key: Mean =(X), Standard Deviation= (SD), Decision = Dec., I= Important, NI= Not Important. 

Table 4 shows the various mean responses of respondents on important practices for home 

accident prevention in this kitchen area of the housing unit based on work place; worker and work 

related practices. 19 items were listed and the respondents agreed with 16 items to be important 

practices for accident prevention in this activity area with their lowest and highest mean scores from 

2.4 to 4.7 and corresponding mean score of .43 to 1.0 based on Let-In-Houses. Five items had SD of 

1.0 and below. The ratings were therefore comparable for most of the items. 

Hypothesis 

There is no significant difference in the mean responses of homemakers on the practices for 

preventing accidents in urban kitchens based on household ownership status.  

TABLE 5:  t -test for Mean Responses of Owned and Rented Households on the Practices for 

Preventing Accidents in Urban kitchens 

S/N Accident Prevention Practices of 

Households. 

Means SD t-

value 

Sig  Remark 

X1 X2 SD1 SD2 

 KITCHEN        

A Work Place Related Practices        

1 Construct work shelves of 

comfortable sizes and heights 

for ease of work. 

4.58  

4.50 

1.062 .933 1.331 .184  

NS 

2 Organize work spaces in 

accordance to use e.g. washing 

and cooking. 

 

4.71 

 

4.72 

.731 .700 -.079 .937  

NS 

3 Provide enough electrical outlets 

for large equipments like 

cookers. 

3.54  

3.36 

.981 1.208 2.563 .011  

S 

4 Provide good drainage for used 

water in the sink area. 

4.70 4.72 .719 .720 -.314 .754  

NS 

5 Provide adequate and safe or 

covered containers for the 

storage of water. 

4.67  

4.77 

.753 .594 -

2.372 

.018  

S 

6 Keep floors free from liquid 

spills & peels of fruits and 

vegetables.  

4.86 4.75 .233 .657 .938 .348 NS 

7 Use correct tools for the right 

work e.g tin cutters for opening 

of cans.  

 

4.75 

 

4.79 

.640 .522 -.909 .364  

NS 

8 Provide emergency escape 

routes in case of fire outbreak or 

emergencies. 

 

3.60 

 

3.65 

.847 .783 -.960 .337  

NS 

 Worker Related Practices        

9 Use plastic electrical kettle for 

less heat generation.  

3.49 3.58 .956 .893 -

1.410 

.159 NS 

10 Use various types and sizes of 

knives for their specific 

purposes. 

 

3.58 

3.63 .867 .793 -

1.074 

.283  

NS 
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11 Use items like chopping boards 

skillfully.  

3.53 3.59 .894 .820 -

1.003 

.316 NS 

12 Use appropriate clothing like 

apron, shoe and head tie while 

cooking. 

 

4.75 

 

4.65 

.299 .784 .814 .416  

NS 

13 Use hand gloves or kitchen 

towels when handling hot pots 

& other items. 

 

4.61 

 

4.64 

.793 .786 -.640 .522 NS 

14 Avoid using faulty electrical 

appliances like cookers, kettles 

and toasters. 

3.65  

3.69 

1.128 1.240 -.448 .654  

NS 

 Work Related Practices        

15 Cut, slice and shred foods on 

chopping boards for ease of 

operation. 

 

3.59 

 

3.68 

.799 .676 -

1.865 

.063  

NS 

16 Store and stack all clean 

breakable plates, cutleries & 

silverwares properly. 

 

4.72 

 

4.72 

.693 .742 -.025 .980  

NS 

17 Label and properly store all food 

items in appropriate containers. 

3.71 3.70 .725 .801 .201 .841 NS 

18 Supervise cooking so as to avoid 

burning of foods & cooking 

equipment 

 

4.73 

 

4.75 

.689 .639 -.377 .706  

NS 

19 Ensure proper use of items like 

blenders & grinding machines. 

4.68 4.66 .720 .799 .551 .582 NS 

Foot note: X1=Owned means, X2= Rented means, SD1= Standard deviation owned, SD2= Standard deviation rented, S=Significant, NS 

=Not significant, df = 1,007. 

 

Table 5 shows the influence of household ownership status of respondents on their ratings 

based on the practices for preventing accident among households in the kitchen areas of urban 

households in Plateau State. From the table, 19 items were rated in the kitchen area with 17 of them 

rated not significant based on ownership status and with their various t-values. The null hypothesis is 

therefore accepted at PÒ 0.05 level of significance.  

Discussion of Findings 

The study revealed important practices for accident prevention in the urban kitchens of 

households in Plateau State. Some of the accident prevention practices are workplace related, 

workers related and work related. Some of the important practices listed are: construct work shelves 

of comfortable sizes and heights for ease of work, avoid using faulty electrical appliances like 

cookers, kettles and toasters. Label and properly store all food items in appropriate containers and 

monitor the use of candles, lanterns, and charcoal during lights out periods.  

According to Dixey (1999), programs from other countries must be adopted with caution.  

Hence, this study is an attempt to identify practices based on indigenous practices and on the 

responses of respondents who are also homemakers in the study area. Literature on home accidents 

by authors from developed and some developing countries (World Health Organization, 1996; 

Colles, 2000; Hamzaoglu,. Ozaku & Janson, 2002) mentioned the need for proper supervision of 

young children, using of non-skid floor covers and keeping guns away from young children. This 

study confirms some of these practices and even more, to be important for home accident prevention 

in the kitchen areas as well.   
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 These findings are consistent with the Home Accident Surveillance Report (W.H.O., 1996; 

Keswet and Anyakoha, 2013), which explained that some activities and practices are meant to be 

performed in some designated locations, perhaps due to their delicate nature. The kitchen apparently 

is one of those delicate areas of the home where all households (young and old) enter on a daily 

basis. This implies that kitchen areas are meeting points for both the young and old and as such, busy 

areas for various types of practices which make the area susceptible to accident. This is also 

consistent with literature reports by Evan (2010). 

 From the analysis of respondents on ownership status on the important practices for home 

accident prevention in the urban kitchens, the results of the findings generally mean that ownership 

status does not necessarily influence peopleôs views and opinions on important accident prevention 

practices of households. This implies that whether owned or rented, accident prevention practices are 

very important skills necessary in every home in order to practice and maintain healthy living. 

 Findings of W.H.O (1992) however, are contrary to this view where they noted that owners 

of houses had fewer accidents than those who lived in rented houses. This may have other 

contributing factors like types of facilities, number of households and types of equipment used in 

performing household chores in developed and developing countries. The less developed countries 

have more challenges in terms of available facilities and equipment for use, thus many of these items 

are sometimes improvised.  

Conclusion 

There are many important practices for home accidents prevention in urban kitchens in 

Plateau State which must be discovered and used in order to keep households safe in all types of 

housing units and among all categories of homemakers. Some of these accident prevention practices 

highlighted in this research work are an attempt to safe guard homemakers and indeed, all 

households against home related accidents. 
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Abstract  

This study developed an outcome measure to assess Unilateral Spatial Neglect (USN) in 

people post-stroke. This instrument (Gbiri distracters test) was developed from concepts derived 

from four existing tests. The design of the instrument into rolls and columns was conceptualized 

from Bellôs test; the use of reference starting point was from the Line Bisection test while the use of 

pen and paper was from Bellôs, Writing, and Line Bisection tests. Independent t-test was used to 

compare the age-match of the two groups. The psychometric properties were analyzed with Pearson's 

Moment Correlation Coefficient and independent t-test. 

One hundred and two (50 apparently-healthy age-matched; 27 left-hemispheric and 25 right-

hemispheric lesion stroke survivors) were recruited for this study. Out of the 25 stroke patients with 

right hemispheric lesion, 19 (76%) had various degrees of USN while two (5.6%) out of the 27 

patients with left hemispheric lesion had USN. The psychometric properties of the instrument are as 

follows: intra-rater reliability (r=0.91); inter-rater reliability (r=0.89); concurrent validity with Bell's 

test (r=0.87) and sensitivity (p=0.00). It was concluded that USN is common with right hemispheric 

lesion. This instrument has good psychometric properties and suitable for clinical assessment of USN 

in individual with hemiplegia.  

Key Words: Stroke, Unilateral Spatial Neglect, Instrument, Assessment, Rehabilitation. 
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Introduction  

Unilateral Spatial Neglect (USN) has been defined as a failure to report, respond or orient to 

stimuli in the contralesional hemi-space that cannot be attributed to sensory or motor impairments 

(Cherney et al 2000). The presence of USN has been said to be one of the major factors that affect 

the ADL and most especially, the self-care activities and it is considered to be a major cause of 

disability in post-stroke patients (Denes et al 1982; Halligan et al, 1989; Ween et al 1996). Spatial 

perceptual problems significantly complicate rehabilitation resulting into more difficulties with 

locomotion and ADL training, and increased tendency to multiple accidents and falls (Denes et al 

1982, Ween et al 1996, Cherney et al 2000). However, significant neglect is rarely observed in the 

six months after the occurrence of stroke because the symptoms tend to improve early in the course 

after a stroke (Ween et al 1996, Cherney et al 2000). 

Hemi-spatial neglect is commonly observed due to lesion to the inferior parietal lobe on the 

right hemisphere of the brain (Giaonotti et al 1986). The prevalence of USN in right brain damage 

shows varies in studies. However, there is consensus that it is more common with right hemispheric 

lesion (Ween et al 1996, Cherney et al 2000). Successive authors have however documented a mild 

and sometimes non-significant difference between right and left brain damaged patients (Whitting et 

al 1984, Giaonotti et al 1986, Halligan and Robertson 1992, Pedersen et al 1997). 

Different assessment tools have been developed for assessing USN in people who have 

suffered stroke. These instruments range from behavioural tests (the behavioural inattention test; the 

Catherine Bergego Scale and the Perceptual assessment battery) to paper and pencil tests (Bellôs test; 

Line Bisection test; and Writing test).  Bellôs test has been said to be very sensitive to exacerbate 

neglect and includes a strong visual component (Azouvi et al 2002). This tool used the number of 

omissions as a predictor of occurrence USN. The Line Bisection test uses the patientôs ability to 

bisect a straight line as a measure of USN. The sensitivity of this tool depends on the length of the 

bisected line, the longer the line, the more sensitive it is (Bowen 1999, Azouvi et al 2002). The 

Writing test requires relatively complex and resource demanding vasculomotor behaviour in the left 

hemi-space but is comparatively as sensitive as the Bellôs test (Hallingan 1992, Azouvi 2002).  

One disadvantage of these paper and pencil tests is that they do not rate the severity of USN 

but simply indicate USN as present or absent (Hallingan 1992, Azouvi, 2002). Another disadvantage 

is that none of the tests provide a uniform starting point or reference point for the patients during 

assessment which has made their applicability into routine clinical practice difficult. Clearly there is 

need for an outcome measure for the unilateral spatial neglect that has: (i) the ability to classify 

spatial neglect, (ii) sound psychometric properties, and (iii) clinical utility. Therefore, this study was 

aimed at developing a simple assessment tool for diagnosis of spatial neglect as a means of 

improving evidence-based practice in stroke rehabilitation. 

Method 

This study was approved by a research ethics committee in Nigeria. Written informed consent 

of the participants was obtained before participating in the study. This study was undertaken to 

develop an outcome measure to assess unilateral spatial neglect in people post-stroke. This (Gbiri 

distracters test) instrument was developed using elements of three existing pencil and paper tests 

(Bellôs test, writing test, and Line Bisection test). The structural design of the instrument into rolls 

and columns was built from the concept from the Bellôs. The use of a reference starting point at the 

center was a concept from the Line Bisection text while the use of pen and paper was a concept from 

the combination of the three tools (Bellôs test, Writing test, and Line Bisection test).  

This instrument consists of 35 target clocks and several distracters which consist of various 

familiar objects arranged in random arrays on an A4 (21cm by 29.7cm) paper. The clocks are 

arranged in seven columns which are divided into three parts but there is no line to demarcate or 
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distinctively differentiate the rows and columns. The three parts are: the Left side which consists of 

three columns; the Right side which also consists of three columns; and the center part which 

consists of only one column located at the center of the columns. Each column consists of five 

clocks. The distracters are arranged randomly among the clocks, that is, the clocks are located within 

the distracters. Subjects are to locate the clocks situated within the distracters. Clocks were chosen as 

the target object because of its universality. Test development involved assessing the face and 

content validity of the instrument using 24 physiotherapists, 32 physicians and 28 nurses. The 

instrument was first posted to them and collected through a self-addressed enveloped to the 

researcher. Their suggestions were collated and incorporated into a revised draft of the Test. Intra-

rater reliability; inter-rater reliability, sensitivity, and concurrent validity of the instrument were then 

investigated using 102 participants (50 age-matched apparently healthy and 52 stroke survivors). The 

psychometric properties were concurrently tested. For inter-rater reliability, the instrument was 

administered twice by the same researcher, separated by an 8-hour interval. Inter-rater reliability test 

was assessed by having the researcher and a research assistant (a nurse who had been familiarized 

with the instrument) independently score the Test. Sensitivity was ascertained by comparing the 

scores between the two groups (stroke survivors and apparently healthy individuals). For concurrent 

validity the score on the test extinction and inattention domain of the NIHSS and the Bell's test were 

used as 'gold standards'. The instrument is administered with the center column aligned to the 

midline of the patient while the patient is instructed to locate the all the clocks without shifting either 

his/her position or that of the paper. The performance of the patient is calculated from the number of 

the clocks located at both sides of the body (Appendix I). 

Data Analysis 

Descriptive statistics (frequency distributions, means, and standard deviations) were used to 

describe the participants. The independent t-test was applied to compare the age of the two groups. 

The psychometric properties were analyzed with Pearson's Moment Correlation Coefficient and the 

independent t-test. All analyses were done with SPSS v 15 software. 

Result 

Development of the Clock Test incorporated concepts derived from four existing tests. One 

hundred and two (50 apparently-healthy; 27 left-hemispheric and 25 right-hemispheric lesion stroke 

survivors) were recruited for this study. Their age ranged between 27 years and 90 years with mean 

of 57.43±14.75. The age distribution of the participants were presented in table 1. Majority (89.2%) 

were aged 40 years and above. The stroke survivorsô post-stroke duration ranged between one and 

three months with mean of 1.77±0.43. There was no significant difference (p = 0.83) between the age 

of the apparently healthy and the stroke survivors. Out of the 25 stroke patients with right 

hemispheric lesion, 19 (76%) had various degrees of hemi-spatial neglect of the left side of the body 

while only two (5.6%) out of the 27 patients with left hemispheric lesion had hemi-spatial neglect 

contralaterally (Table 2). The psychometric properties of the instrument are as follows: intra-rater 

reliability (r = 0.91); inter-rater reliability (r=0.89); concurrent validity with Bell's test (r=0.87) and 

sensitivity (p=0.00).  

Discussion 

Unilateral spatial neglect has been identified as one of the major factors that affect the 

recovery of function in post-stroke patient. Identification of the presence of USN could provide one 

of the needed solutions in improving focuses in the rehabilitation of stroke patient (Denes et al 1982, 

Ween et al 1996, Halligan and Robertson 1992, Pedersen et al 1997, Cherney et al 2000). However, 

due to scarcity of the available instruments for the assessment of this attribute in stroke especially in 

the less technologically inclined setting, it is often overlooked or attracts less attention even when it 

is sometimes identified.  
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Although some instruments exist in the assessment of USN, we have been able to add to the 

pool of available instrument most especially in less sophisticated environment to assess USN in 

stroke and other neurological conditions. The findings of this study suggest that this instrument 

(Gbiriôs Clock test) has advantage of having a good discriminatory ability in assessment of USN and 

can also classify the severity of USN in a patient. This provides a superior advantage over the 

existing instruments as none of them could rate the severity of USN in stroke patient. The sound 

psychometric properties suggest a highly reliable, sensitive and valid assessment tool for USN. It 

could also be inferred to have real clinical extrapolation. This is because clinicians and researchers 

alike can classify the severity of USN in patient and at the same time monitor its progress during 

rehabilitation. It has universal application since clocks has universal acquaintance and use. One can 

easily carry it about with good affordability. It only requires a paper (the instrument) and a writing 

material. We are not by this means underrating the importance and adequacy of other available 

instruments. We indeed believe that this instrument will compliment the other existing ones. Like the 

Bellôs test, it may not require extensive training before it can be used. 

The fact that more than two-third of the patients with right hemispheric brain lesion showed 

varied degree of USN shows that USN is associated with right side hemispheric lesion. This finding 

corroborates those of previous studies who concluded that USN is associated with right hemispheric 

brain lesion (Katz et al, 1989; Halligan et al, 1992; Hallihan et al, 1997; Bowen et al, 1999). This 

result is much of clinical importance as it suggests to clinicians to pay more attention to the efficient 

and effective rehabilitation of any individual who presents with lesion in the right hemisphere to 

avoid permanent neglect of the affected side of the body. This rehabilitation should be complimented 

by the use of bio-feedback and body mirroring.  

Conclusion 

Most stroke patient with right hemispheric lesion will present with hemi-spatial neglect. This 

instrument has good psychometric properties and is suitable for clinical assessment of USN in 

neurological conditions including stroke.  

Recommendations 

From our observations and experiences in using this instrument, we therefore recommend its 

use in routine assessment of stroke patient for quick diagnosis of USN, ascertain the severity and 

envisage its prognosis in stroke and other neurological patients. 
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Table 1: Socio-demographic Characteristics of the Participants. 

Age     Range   Mean  SD 

All participants   27- 90 years  57.43  14.75.  

 

Stroke Survivors 

All      28-90   57.87  14.29 

Male      30-90   57.24  12.82 

Females     28-87   58.66  11.91 

 

Apparently healthy    

All      27-90   57.92  12.71.  

Male      29-90   57.93  13.31 

Female     27-88   56.92  14.65 

___________________________________________________________________________ 

 

Table 2: Frequency Distribution of Unilateral Spatial Neglect (USN) in the Participants 

Severity of USN Apparently Healthy Right Hemispheric 

Lesion 

Left Hemispheric 

Lesion 

 N % N % N % 

None 50 100 5   20 25 92.6 

Mild 0     0 6   24 2 7.4 

Moderate 0     0 8   32 0     0 

Severe 0     0 5   20 0     0 

TOTAL 50 100 25 100 27 100 
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APPENDIX I  

The Instrument  

Name of the Instrument: Gbiriôs Clock Test. 

Instruction for  User 

 The paper will be given to the subject and explanation well provided on the objects on it. 

Subject will be told the target objects among the distracters but would not have any information on 

the number of the target object. Then the paper will be taken away from the subject for five minutes 

to avoid familiarity. Subjects are to start from the center column and continue to both sides of the 

paper or they start at a point preferred by them and continue to both side of the paper while locating 

the clocks. The subject is advised to start from the center column. The columns are numbered form 

one to seven. The center column or the starting column is numbered 1 and the numbering continues 

to the left and later the right side is numbered to follow serially from where the left numberings 

stopped. The number of clocks(s) targeted is counted on both sides of the paper. The number of the 

columns on either side from the starting points is also counted too.  

Interpretation of Result  

If there is unequal number on both sides, the side with lower number of columns would be 

taken to be the side to have suffered spatial neglect. The number of the column of the starting point 

would be taken into consideration for the interpretation of result. The classification will be done as in 

the table of interpretation of the result below. When the subject starts from the center, the number of 

clocks located by the subject would be counted on either side. The scores on either side would be 

added to the score at the center. The final Score on either side would be divided by 35 and multiply 

by 100% to convert into percentage. The result of the calculation on either side would be subtracted 

from ó100%ô and the final score is recorded as óxô. The side with higher óxô score which is greater 

than 0.4 will be taken to have suffered a level of unilateral spatial neglect and will be classified as no 

USN; Mild USN; Moderate USN and Severe USN according to the scores (Table A). 

Table A: Interpretation of Result of the Instrument 

Classification of USN óxô Score (when starts 

from the center column) 

Number of column(s) located  

No USN 

 

x > 40%. 

 

Starts at the center and locates all clocks. 

Mild USN  

 

40% < x > 60% Starts 1 column into the neglect side or starts 

at the center but only locate 2 columns in the 

neglect side (even when all clocks are 

located). 

Moderate USN  

 

60% < x > 80% Starts 2 column into the neglect side or starts 

at the center but only locate 1 column in the 

neglect side (even when all clocks are 

located). 

Severe USN  

 

x < 80%. 

 

Starts 3 column into the neglect side or starts 

at the center but only locate no column in the 

neglect side (even when all clocks are 

located). 
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Calculation of Result 

Assumptions: A subject Starts from the center column and locates all the 5 clocks at the 

center. He also locates all the 15 at the right side of the paper while he is only able to locate 10 at the 

left side. 

This patientôs USN will be calculated as follows: 

The formula for the calculation is: 

X = ϊ100 ï (N x 100) +3 ϋ %. 

                   35 

 

Where: X = the final score. 

N = side column score (n) + center column score (c). 

The calculation goes as follows: 

 

For the Right side 

Right side: ϊ100 ï (N x 100) +3 ϋ %. 

                               35 

 

N = side column score (15) + center score (5) = 20. 

Therefore X = ϊ100 ï (20 x 100) +3 ϋ %. 

                                    35 

 

X = ϊ100 ï (0.57 x 100) +3 ϋ %. 

X = (100 ï (57 + 3) % 

X = (100 ï 60) %. 

X = 40%. 

For the left side 

Left side: ϊ100 ï (N x 100) +3 ϋ %. 

                            35 

 

N = side column score (10) + center score (5) = 15. 

Therefore X = ϊ100 ï (15 x 100) +3 ϋ %. 

                                    35 

 

X = ϊ100 ï (0.43 x 100) +3 ϋ % 

X = (100 ï (43 +3)) % 

X = 100 ï 46 %. 

X = 54% 
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The score on the right side is 40% while the score on the left side is 54%. 

Then go to the table and interpret. 

40% indicates no USN while 54% falls into the class of mild USN; therefore this patient has 

mild unilateral spatial neglect on the left hemiside of the body.  

This can also be calculated stepwise as below: 

Step 1: Write out the scores. That is: 

Number of clocks located at the center = 5. 

Number of clocks located on the right = 15. 

Number of clocks located at the left = 10. 

 

Step 2: Add the center score to both the right and the left scores. That is: 

Right score = 15 + 5 = 20. 

Left score = 10 + 5 = 15. 

 

Step 3: divide both scores by 35 and then multiply by 100% to convert it to percentage. That 

is: 

Right score = 20/35 = 0.57 x 100% = 57%. 

Left score = 15/35 = 0.43 x 100% = 43%. 

 

Step 4: Add three to the result in step 3 % above for data cleaning. That is: 

Right score = 57% + 3% = 60%. 

Left score = 43% + 3% = 46%. 

 

Step 5: Subtract each score from ó100%ô to get the final score. 

Right final score = 100% ï 60% = 40%. 

Left final score = 100% ï 46% = 54%. 

 

Step 6: Go to the table and interpret your result. 

 The interpretation is as in the first method above. 

Note: If this patient has not started from the center column, the number of the column(s) will 

be counted and read out from the interpretation table irrespective of the number(s) of the clock(s) 

located by the subject. 
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Abstract 

Paper purpose ï presentation of the results of waste management studies carried out in six 

Polish hospitals located in different cities of the Mazovia Region 

Approach/method ï the method of diagnostic survey was the one applied in the waste 

management study while a survey conducted among the individuals responsible for waste 

management in their medical centers was the basic study technique 

Findings ï the results allowed for confirming the thesis that proper waste management in 

medical centers protects the environment and is an important element of environmental policy of the 

European Union 

Originality/value ï analysis of empirical examples is an important part of the article, 

characterizes the activities pursued by the hospital as enterprise guided in its business 

by environment protection in the context of proper management of medical waste 

¶ 

Keywords ï waste management, medical waste, infectious waste, special waste, waste classification, 

waste generation source, transport, waste, waste storage 

¶ 
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Introduction  

Intensive development of industry, new technologies, advancing urbanization, 

computerization, mechanization, and excessive consumption associated with these processes lead 

to the emergence of factors affecting degradation of our environment. Prosperity brought 

by development of civilization is linked to unavoidable excess of different types of generated waste. 

Mass production of short-lived consumer goods that has been observed in recent years has increased 

the formation of uncontrolled quantities, therefore the twentieth century was called waste creative. 

Waste and associated hazards are a growing problem in environmental protection, including a threat 

to life and health of living beings. Hence, in recent years an increase in interest in waste management 

has been observed in Poland. Very important legal regulations have been developed in regard to 

waste management aimed at restoring the proper environment condition and its protection. Legal 

arrangements have been followed by practical moves directed at segregation and recycling. Any 

waste is a danger to the environment but because of its composition, waste differs as far as the 

degree of disturbance and impacts on the environment, health and life of people are concerned. 

Medical waste management in health care units needs special attention and treatment. 

Medical waste represents a small percentage of generated waste, but due to their composition, are 

dangerous to human life and health, as well as to the environment. They can be a source of in-house 

contamination, as well as a potential threat to staff and patients. Therefore, they require a special 

system for collecting, labeling, disposal, storage and rendering. The system for implementing the 

different elements of separate collection at source is an important link in the chain of rational waste 

management, allows for securing hazardous waste and separating it from other waste, which 

contributes to reducing its amount. Proper transport and storage, and then disposal of waste is 

another element of waste management. 

This work is devoted to issues related to waste management based on the selected health care 

facilities providing medical care 24/7. 

¶ 

Legal aspects of waste management 

The rules for dealing with waste in a manner that ensures protection of life and human health 

and the environment in accordance with the principle of sustainable development, in particular the 

principle of waste prevention or reduction of waste and its negative impact on the environment, as 

well as recovery or disposal of waste are defined in the Act of 27 April 2001 on waste (Journal of 

Laws No. 62, item. 628, amended). 

The Act provides for general rules for handling waste in a manner ensuring human safety and 

environmental protection. It defines concepts related to the types of waste, disposal, storage, and 

requires development of waste management plans at national, provincial, county and municipal level 

in accordance with the state environmental policy. The Act entered into force on 1 October 2001. 

A detailed treatment of medical waste divided into three groups: infectious, special and others 

has been provided for in the Regulation of the Minister of Health of 23 August 2007 on the detailed 

method of dealing with medical waste (Journal of Laws No. 162, item. 1153). 

Methods of disposal of medical waste and obligations of a waste holder are contained 

in the Regulation of the Minister of Health of 23 December 2002 on acceptable ways and conditions 

for utilization of medical and veterinary waste (Journal of Laws of 2003 No. 8, item 104). 

Types of medical and veterinary waste which is prohibited to be recovered, are defined in 

Annex to the Regulation of the Minister of Health of 23 December 2002 on the types of medical and 

veterinary waste the recycling of which is prohibited (Journal of Laws of 2003, No. 8, item 103 as 

amended). 
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The Regulation of the Minister of Environment of 27 September 2001 on the catalogue 

of waste (Journal of Laws No. 112, item 1206) defines the groups, subgroups, division 

and classification of waste according to waste generation source. 

The Act of 22 January 2010 amending the Act on waste and certain other acts (Journal of 

Laws No. 28, item 145) provides for the methods of medical waste disposal. 

¶ 

General principles for dealing with medical waste 

Pursuant to the Act on waste, medical waste is waste generated in connection with provision 

of health care services, and conducting medical research and scientific experiments. 

Waste is classified in order to organize resources management and environmental protection, 

as well as waste reduction. Pursuant to the Act on waste, waste is classified according to waste 

generation sources, the degree of nuisance or posing hazards to human life and health, as well as to 

the environment. 

In order to prevent waste from entering the environment without being checked, the Minister 

of Environment issued a regulation on the waste catalogue which specifies the classification of waste 

and is divided into 20 groups according to their source by giving them a six-digit code identifying 

the type of waste. 

Medical waste, due to its specific properties poses a risk of contamination of the environment 

and a threat to human health. Hospitals generate a large amount of waste of different morphological 

composition. Not all of it is dangerous, but all must be properly selected, stored, transported and 

disposed of. 

The main source of medical waste associated with providing medical services. Both 

in hospitals and other medical institutions formed a substantial amount of infectious waste. This type 

of waste because of the threat to human health and the environment must be subject to specific rules. 

Sources of medical waste are betting pathology, operating, childbirth blocks, laboratory, treatment 

rooms, hospital wards, clinics and treatment rooms, operating, isolation, dialysis centers, doctors' 

surgeries. 

Health units also generate hazardous waste called special waste composed of chemical 

substances. Main places of generation of this waste include: radiology facilities, laboratories, 

departments of pathomorphology, technical and economic departments, hospital branches, hospital 

pharmacies, oncology centres, dental clinics. 

Other medical waste does not have hazardous characteristics. Places of generation of this 

waste include: administrations, kitchens, waiting rooms, patient rooms, hospital departments, 

diagnostic and therapeutic facilities. 

All waste from establishments providing health care services in accordance with the 

guidelines of the European directives and the Act of 27 April 2001 on waste should be subject to 

segregation in places of their generation. 

Waste collection and transport are an important element of proper waste management, allow 

for the minimization of waste generation already at source, ensure safety of both healthcare 

professionals and patients, and protect the environment. Lebioda claims that "at source" collection 

system is the most effective way of selective waste collection, but at the same time it is the most 

complicated in terms of organization. Hazardous medical waste is collected separately at its 

generation sources, taking into account the way of its treatment. The following principles for 

collection of hazardous waste have been adopted: 

Á hazardous waste except for waste with sharp ends and edges is collected in red bags, 
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Á special waste is collected in yellow bags, 

Á other medical waste is collected in blue bags. 

The legislator obliges a waste generator to collect hazardous waste except for waste with 

sharp ends and edges into containers or single use bags made of polyethylene film, which are 

opaque, durable, resistant to moisture and chemicals, with the possibility of only one closure. Single-

use bags should be placed on racks or in disposable or reusable containers, in a way preventing their 

top edge, folded to 20 centimeters, from contaminated. To avoid all the irregularities associated with 

waste collection, each container and a bag filled with waste should be properly marked and have a 

closing date, the identification of the person closing the bag or container, type of waste and place of 

origin. 

Bags of waste should be replaced at least once a day, and containers waste with sharp ends 

and edges should be changed for new ones at least every 48 hours. Containers and bags can be filled 

up to 2 / 3 of their volume. Internal transport of medical waste should be carried out on separated 

roads so as to ensure the utmost security. Bags and containers with infectious waste should be 

transported to their storage places with special lockable carts, which are, after each use, thoroughly 

washed and disinfected. 

In each health unit it is allowed to store hazardous waste outside the place of its generation 

in isolated and suitably adapted premises. They must meet the relevant requirements, the most 

important of which include: 

Á washable floors and walls resistant to disinfectants, 

Á protection against access by insects, rodents and other animals, 

Á hot and cold running water, 

Á ventilation, 

Á a separate part for washing trucks and a clean one for storage of disinfected carts. 

It is assumed that waste in the premises at a temperature higher than 10° C can be stored for 

48 hours, at temperatures below 10° C for no longer than 14 days. 

Proper management of waste, including hazardous waste, is an important element 

of the environmental policy of the European Union. The key objective was to reduce 

the contamination generated during incineration of waste, eliminate contaminations at source and 

promote recycling. Due to generating large quantities of waste threatening the environment waste 

management is regarded as one of the most neglected areas of environmental protection. Waste 

generated by medical units requiring special treatment is a separate problem. This waste is classified 

as hazardous and cannot be recycled. By 2005, in accordance with the Regulation of the Minister of 

Health of 23 December 2002 on acceptable methods and conditions for disposal of medical and 

veterinary waste binding as of that date, that waste could be subject to different ways of treatment 

through: 

Á autoclaving, 

Á thermal disinfection, 

Á application of microwaves, 

Á physical and thermal treatment. 

However, the amendment to the Act on waste of 13 October 2005 prohibited the disposal 

of medical waste in a manner other than incineration. Another amendment to this law did not allow 

the possibility of using alternative methods of disposing of medical waste either. Pursuant to Article 

42 of the Act of 22 January 2010 it is prohibited to dispose of infectious medical waste or infectious 



 

      

Scottish Journal of Arts, Social Sciences and Scientific Studies - ISSN 2047-1278 

        http://scottishjournal.co.uk 

 

127 

 

veterinary waste applying methods other than those that lead to a reduction of total organic carbon 

content of up to 5% in this waste. It is prohibited to dispose of such waste by incineration. 

Incineration is considered in publications devoted to environmental protection as a safe method of 

disposing of waste. Certainly this is not a universal method that can be applied to any kind of waste, 

therefore the requirement for separate collection is so important. Still thermal incineration is the 

predominant method of disposal of medical waste in Poland. Pyrolysis combustion is the most 

commonly used technique. It involves a two stage anaerobic or low-oxygen decomposition of waste. 

This method is based on two stages. The first one consists in gassing of organic matter and formation 

of gaseous and solid products. This stage takes place in a chamber in the initial conditions of low 

oxygen content and temperature of 700-800° C. The second stage consists in introduction of air into 

the secondary chamber in quantities ensuring complete combustion of volatile substances formed in 

the first stage. The final incineration of organic compounds and thermal decomposition of toxic 

substances occurs at a temperature of 1050-1300° C. Solid waste resulting from the pyrolysis should 

be treated as hazardous waste. 

¶ 

Analysis of medical waste management in the examined medical units 

The analysis concerned waste management in 2011-2013 in facilities providing health care 

services 24/7 in the Mazovia voivodship based on a survey conducted with individuals responsible 

for waste management in these institutions. 

On the basis of the collected material it was ascertained that implementation of individual 

elements of the system of separate collection "at source" is an important link in the chain of rational 

waste management, it allows for generating hazardous waste and separating it from other waste, 

which contributes to reducing its quantity. Proper transport and storage, as well as disposal are also 

important. 

A summary of the percentage of waste generated in analyzed medical institutions for the 

period 2011-2013 in a breakdown by individual hospitals has been presented below. 
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Figure 1. A percentage statement of waste generated for the period 2011-2013 in Hospital A. 

Source: Own elaboration based on the survey. 

 

The graphs presented above show that in 2011-2013, hospital A generated two types of waste 

classified as municipal waste, which accounted for over 75% of generated waste, the remaining 23% 

(approximately) of waste was classified as infectious waste. 
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Figure 2. A percentage statement of waste generated for the period 2011-2013 in Hospital B. 

Source: Own elaboration based on the survey. 

 

Analyzing the waste management in hospital B, it was found that in 2011, generated 

municipal waste amounted to 61% of general produced waste, while 33% was infectious waste, 5% 

waste classified as non-infectious medical waste, and 1% non-hazardous medical waste. From 

the data obtained from the period 2012 and 2013 one can conclude that the principle of waste 

prevention "at source" began to be observed, and proper waste classification started 

to be implemented. 
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Figure 3. A percentage statement of waste generated for the period 2011-2013 in Hospital C. 

Source: Own elaboration based on the survey. 

 

Each medical facility should have people dealing with waste management in order to prevent 

its generation, taking into account the recovery and recycling. In hospital C, the data show that in 

2011 municipal waste accounted for 42% of general generated waste, while 57% is infectious waste. 

In 2012, a twofold increase in the amount of municipal waste (87%) and a sharp decrease in 

generated medical waste (12%) are observed. The year 2013 brought another increase of municipal 

waste (96%), while infectious waste dropped to 4%. The obtained data clearly show that selective 

waste collection began to be pursued. 
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Figure 4. A percentage statement of waste generated for the period 2011-2013 in Hospital D. 

Source: Own elaboration based on the survey. 

 

In hospital D the amount of municipal waste generated in 2011-2013 is in the range above 

60% of all waste generated by the facility, while the infectious waste was maintained at a level of 

approximately 35%, which testifies to properly managed waste management. 
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Figure 5. A percentage statement of waste generated for the period 2011-2013 in Hospital E. 

Source: Own elaboration based on the survey. 

 

The summary charts showing the percentage of waste generated in hospital E in 2011-2013 

clearly shows that municipal waste accounts for most of the waste produced in this facility. 

The quantity of infectious waste increases year-to-year: in 2011 it accounted for 14%, in 2012 - 19%, 

34% in 2013, whereas the amount of municipal waste decreases: in 2011 it accounted for 86%, in 

2012 - 81%, 66% in 2013. These results indicate improper waste management, which may result 

from improper segregation of waste at source. 
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Figure 6. A percentage statement of waste generated for the period 2011-2013 in Hospital F. 

Source: Own elaboration based on the survey. 

 

A trend similar to that observed in hospital E was observed in hospital F. Infectious waste 

amounted in 2011 to 13% in 2012 to 14%, 20% in 2013, whereas the number of municipal waste 

decreases: in 2011 it accounted to 87%, 86% in 2012, and 80 % in 2013. The situation may be due to 

inappropriate segregation of waste at source. 

The analysis focused on separate collection of waste at source, internal transport and 

temporary storage site for medical waste until it is taken-over for disposal by specialized firms. 

Selective waste collection is important for rational management of waste because it essentially 

reduces hazardous waste generation. 

The collected material shows that medical waste is disposed of in these facilities 

by incineration. 

All units have separate rooms used for storage of hazardous waste. The analysis of waste 

management has been presented in Table 1, taking into account procedures and instructions, 

segregation, internal transport and storage of medical waste. 

Table no. 1 Requirements for proper medical waste management in these medical institutions 

No. 
Hosp

ital 

Job 

instructions 

and procedures 

Assurance of 

appropriate 

internal 

transport 

Storage of waste 

Washable 

walls and 

floors 

The entrance 

door without 

threshold 

Mechanical 

ventilation 

Wash basin with 

running hot and 

cold water 

1. A Ensured No Yes Proper None None 

2. B Ensured Ensured Not No Information None No Information 

3. C Ensured Ensured Partly Proper None Yes 

4. D Ensured Partly Partly Proper None Yes 

5. E Ensured Ensured Partly Proper None Yes 

6. F Ensured Ensured Partly Proper None None 

Source: Own elaboration 
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The table shows the waste management in the examined medical centers. All hospitals have 

procedures or instructions aimed at ensuring proper classification of waste, which ensures selective 

collection at source. Four hospitals have properly organized internal transport of medical waste from 

place of generation to the place of temporary storage. 

In accordance with § 6 paragraph 3 of the Regulation of the Minister of Health of 23 August 

2007 on the detailed manner of dealing with medical waste in the porch area for storage of medical 

waste, or in the immediate vicinity of the premises there should be in sink with hot and cold water, 

equipped with dispensers with soap and water and hand disinfectant, as well as disposable towels or 

hand dryers. Almost all the stores in the examined medical centers have a sink with running hot and 

cold water. 

In accordance with § 6 paragraph 2, section 3 of the Regulation of the Minister of Health 

of 23 August 2007 on the detailed manner of dealing with medical waste spaces used for storage of 

medical waste should have a door with no threshold, the minimum width and height of which should 

guarantee free entry and exit by an internal means of transport and access by service workers. In 

almost all centers there are front doors without thresholds. 

In accordance with § 6 paragraph 2, section 1 of the Regulation of the Minister of Health 

of 23 August 2007 on the detailed manner of dealing with medical waste spaces used for storage of 

medical waste should have walls and floors made of materials which are smooth, easily washable 

materials which allow for disinfection. Only one facility has washable floors and washable walls at a 

height determined in the privisions. In the other units the heights of washable walls do not conform 

to the standards. 

In accordance with § 6 paragraph 2, section 5 of the Regulation of the Minister of Health 

of 23 August 2007 on the detailed manner of dealing with medical waste spaces used for storage of 

medical waste should have ventilation ensuring, negative pressure and exhaust air filtration. 

Unfortunately, in all the examined medical centers there is no mechanical ventilation. 

To conclude it should be noted that the examined facilities have procedures or instructions 

ensuring proper classification of waste, in most of them there is properly organized internal transport 

of medical waste from place of generation to the place of temporary storage. The vast majority of 

spaces used for temporary storage of medical waste have doors without thresholds and a sink with 

running hot and cold water. 

In some stores washable the height of walls does not conform to the standards. In all the 

stores, there is no mechanical ventilation. 

¶ 

Conclusions 

Medical waste generation cannot be prevented, but its amount can be minimized through 

proper waste management. 

The purpose of proper management of medical waste is to reduce its amount in the place 

of generation (at source). 

The system for implementation of the different elements of separate collection at source is an 

important link in the chain of rational waste management, it allows for generation of hazardous waste 

and separating it from other waste which contributes to reduction of its amount. Proper transport and 

storage, as well as disposal are also important. 

Medical waste, due to its specific properties, poses a risk of contamination of the 

environment and a threat to human health. Hospitals generate a large amount of waste of different 
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morphological composition. Not all of it is dangerous, but all must be properly selected, stored, 

transported and disposed. 

This paper presents a comparative analysis of waste management based on the selected health 

care facilities providing services 24/7 in the Mazovia voivodship. The scope of the work included the 

legal aspects of waste management, general principles for dealing with medical waste, definitions, 

classification, sources of generation, collection and transport, as well as methods of storage and 

disposal of medical waste. 

The next section discusses issues presented in the form of comparative analysis. Analysis 

of the data proved the following research thesis "proper waste management in medical centers 

protects the environment, is an important element of the environmental policy of the European 

Union" to be true. 

There has been an increase in the awareness and knowledge about environmental protection 

of the individuals responsible for proper management of medical waste. All hospitals have 

procedures or instructions for dealing with medical waste, which facilitated classification of waste 

and its proper treatment. Pursuing segregation of waste at source minimized significantly the amount 

of hazardous waste, which translates undoubtedly into savings in the budgets of hospitals. 

Checks carried out in medical centers allowed for identification of incompliance within waste 

management. It was found that stores of medical waste do not fully comply with the guidelines set by 

the Minister of Health on the specific conditions which should be met by temporary storage spaces 

for medical waste. Hospitals A and F showed the greatest deficiencies of medical waste stores in 

relation to adaptation to the existing regulations. The least deficiencies were found in relation to 

hospital E which did not meet the requirements for mechanical ventilation and washable walls and 

floors. 

All the analyzed facilities store hazardous medical waste on their premises outside the place 

of their generation. In most of them there is properly organized internal transport of medical waste 

from place of its generation to the place of temporary storage. The vast majority of spaces used for 

temporary storage of medical waste have doors without thresholds and a sink with running hot and 

cold water. 

In some stores the height of washable wall does not conform to the standards. In all the stores 

there is no mechanical ventilation. 

Comparative analysis shows that during the examined period there was an apparent  tendency 

to reduce hazardous medical waste. 

The issue of proper sorting, storage, transportation, disposal and treatment of medical waste 

is currently one of the major environmental problems, due mainly to a threat of epidemic 

and environmental contamination. In order to solve the problem of proper medical waste 

management the current state of knowledge on its generation, sorting, storage, transportation, 

disposal and treatment methods needs to be understood. 

Comparative analysis of waste management based on the selected health care facilities 

providing services 24/7 in the Mazovia voivodeship proved that properly conducted waste 

management in medical centers protects the environment and is an important element 

of the environmental policy of the European Union. 

  



 

      

Scottish Journal of Arts, Social Sciences and Scientific Studies - ISSN 2047-1278 

        http://scottishjournal.co.uk 

 

136 

 

References 

BroŒska K. (2008) (red), ĂOdpady Medyczne obowiŃzujŃce instrukcje i procedury 

postňpowaniaò, Publisher FORUM Sp. z o.o., ISBN 978-83-7412-809-4, PoznaŒ. 

Kozğowski S. (2002), ĂEkorozwój Wyzwanie Wydawnictwo XXI wiekuò, Publisher PWN, 

ISBN 83-01-13244-2, Warsaw. 

Lebioda R., Oleszczuk P. (2002), ĂOdpady Komunalne i ich zagospodarowanieò, Publisher 

UMCS, ISBN 83-227-1698-2, Lublin. 

Rosik-Dulewska Cz. (2008), ĂPodstawy gospodarki odpadamiò, Publisher PWN, ISBN 978-

83-01-15074-722-23, Warsaw. 

The Regulation of the Minister of Health of 23 August 2007 on the detailed method of 

dealing with medical waste (Journal of Laws No. 162, item. 1153). 

The Regulation of the Minister of Environment of 27 September 2001 on the catalogue of 

waste (Journal of Laws No. 112, item 1206). 

Sadowski T., świderki G., Lewandowski W. (2007), ĂGospodarowanie odpadamiò, AURA 

Ochrona środowiska Nr 3/07, Publisher SIGMA-NOT, ISSN 0137-3668, Warsaw. 

Strzağko J., Mossor-Pietraszewska T. (2003) (red.), ĂKompendium wiedzy o ekologiiò, 

Publisher PWN, ISBN 83-01-13589-1, Warsaw. 

The Act of 27 April 2001 on waste (Journal of Laws No. 62, item. 628, amended). 

The Act of 22 January 2010 amending the Act on waste and certain other acts (Journal of 

Laws No. 28, item 145). 

 

 

GraŨyna Paulina W·jcik, PhD. Eng. A graduate of International Doctoral Studies in 

Economy and Management. A graduate of the Warsaw University of Technology. She has completed 

postgraduate studies ñManagement Analystò, as well as ñManagement of IT Projectsò. Examiner of 

ECDL - European Computer Driving Licence (http://www.ecdl.com.pl/). Member of the Institute of 

Internal Auditors IIA Poland and the Polish Information Processing Society (PTI). At the moment 

she holds the position of the Minister's Counsellor at the Ministry of Finance. She currently works 

also as a lecturer at the Warsaw University of Life Sciences, Faculty of Production Engineering, in 

the Department of Organization and Production Engineering, in the Department of Production 

Management and Engineering. 

Her research and teaching interests focus on economic science, especially management 

science. Groups of problems concerning practical methods of assessment of enterprise functioning in 

terms of organization, economy and finance take priority. Her interests relate to corporate 

governance, strategic management, heavily regulated sectors, human capital in the business, financial 

markets, internal audit and quality management. 

  

http://www.ecdl.com.pl/


 

      

Scottish Journal of Arts, Social Sciences and Scientific Studies - ISSN 2047-1278 

        http://scottishjournal.co.uk 

 

137 

 

Teachersô Readiness and Acceptance in 

School Based Assessment Practices: 

Validation Model Using Structural 

Equation Modeling 
 

Salmiah Jaba 

Ministry of Education Malaysia. 

Yusof Bin Ibrahim
 

Faculty of Technical & Vocational Education,  

Sultan Idris Education University, 

35900 Tanjong Malim, Perak,  MALAYSIA.   
*
 E-mail: yusofib@yahoo.com 

 

Abstract 

The School Based Assessment (SBA) system that is currently being implemented in 

secondary schools throughout Malaysia is an educational transformation program proposed by the 

Ministry of Education to replace the centralized assessment currently adopted.  The ongoing trial 

period demands that teachers are at a high level of readiness so that the implementation would 

achieve its goal as planned.  As such, teachersô acceptance plays an important role since it relates to 

the psychology of teachers who are the implementers of transformation.  A survey conducted with 

322 Integrated Agricultural Living Skills teachers who are currently implementing SBA in secondary 

schools throughout Malaysia revealed a highly significant relationship between readiness and 

teachersô practices in conducting SBA.  This clarified that training, knowledge and skills increased 

teachersô practices in implementing assessment in the classroom.  Meanwhile, the relationship 

between acceptance and teachersô practices in conducting SBA was rather weak thus signaling the 

inconsistency of teachers in properly implementing the SBA and teachers did not have a strong level 

of belief, attitude and willingness to implement SBA. This situation signifies that teachers still 

showed the uncomfortable attitude of conducting the correct assessment and they are still hesitant in 

adopting SBA in replacement of the current approach.  Multivariate technique using analysis of 

Structural Equation Modeling (SEM) showed data fit with the proposed hypothesized model.  

Therefore, the hypothesized model is accepted as the model for readiness and acceptance in elevating 

teachersô practices in implementing SBA. 

Keywords:  School Based Assessment (SBA), Structural Equation Modeling (SEM), teachersô 

acceptance , teachersô practice, teachersô readiness. 
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Introduction  

Implementation of School Based Assessment (SBA) in an educational assessment system is a 

planned transformation in an effort to reduce the dependence on centralized assessment to a system 

of assessment which is more holistic.  SBA is an assessment of learning with the objective of 

ensuring benefits to students and teachers because at the end of a learning session, students will 

acquire knowledge and skills needed while teachers will be able to improve their method of teaching. 

According to Black and William (1998), classroom assessment could improve skills in students as 

well as teachers.  However, the current implementation of SBA in secondary schools throughout 

Malaysia has open up avenues for discussion especially on the aspects of teacherôs readiness and 

acceptance as the agent of change who is the first and the last person to ensure that the 

implementation is conducted according to the principle and concept outlined by the Ministry of 

Education, Malaysia. 

The SBA for Integrated Agricultural Living Skills is a school assessment system 

implemented concurrently with the process of teaching and learning.  This situation demands that 

teachers are prepared intellectually and psychologically.  This is because a teacher should be 

competent in implementing it especially when come to knowledge and skills acquired either through 

training or attending courses organized by the Ministry of Education.  Competency is undoubtedly 

important when conducting SBA since, according to Frey (2009), teachers who lack the knowledge 

in SBA would not be able to conduct the classroom assessment effectively.  Similarly, Combrick 

(2003) stressed that teachers who had not received enough training (courses) to conduct SBA would 

not be able to achieve the objectives of assessment for learning because more attention would be 

placed on achieving results for assessment of learning.  Stiggins (2002) revealed that not many 

teachers are thoroughly equipped with the skills to conduct classroom assessment because of the lack 

of opportunity to learn the techniques and the correct assessment practices.  Many teachers are 

unable to manage SBA skillfully as part of the teaching and learning process because they treated the 

assessment separately from teaching hence resulting in not achieving the objective of assessment to 

improve learning (Tan, 2010).   

The success in implementing SBA also hinges on psychological factors.  Carless (2005) 

related teachersô acceptance for change in assessment with external domain expressed through their 

attitude, belief and intention to adopt the change for SBA.   Mohammad Azhar (2006) reported that 

teachers were overloaded with administrative and clerical duties resulting in them less willing to 

supervise students in improving skills due to lack of time.  Meanwhile, Faizah (2011) discovered that 

teachersô belief in the effectiveness of SBA as the replacement for the centralized assessment system 

was low.  Shepard (2002) added that the reliability of classroom assessment was low when compared 

with centralized assessment.  As a result, teachers develop a negative attitude and become doubtful 

that SBA could replace the centralized assessment system that has been in use all these years.   

This study aims to identify the relationship of teacherôs readiness with respect to training, 

knowledge and skill with the practice in implementing SBA, as well as the relationship of teacherôs 

acceptance with respect to attitude, belief and intention with the practice in SBA implementation as a 

transformation in educational assessment.   Finally, this study will explore the data fit with the 

proposed hypothesized model and consequently validate the model of teacherôs readiness and 

acceptance towards the practice in SBA implementation using Structural Equation Modeling.  

Methodology 

To initiate the study, data were collected following exploratory method by using 

questionnaires as the instrument with the objectives of identifying teacherôs readiness and acceptance 

towards the practice in implementing SBA as the transformation of assessment in the national 

educational system.  A total of 322 Integrated Agricultural Living Skill teachers currently teaching 
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and implementing course work assessment in Forms 1, 2 and 3 secondary schools throughout 

Malaysia were used as the respondents.   Samples were selected at random to ascertain that each 

respondent would get equal opportunity to be selected as the study sample as proposed by Cohen, 

Manion and Morrison (2008). 

Correlation analysis was used to determine the relationship between construct readiness 

(training, knowledge and skill) with acceptance (belief, attitude and intention) towards practice.  To 

validate the hypothesis of the study, model validation technique of Confirmatory Factor Analysis 

(CFA) (Hair, Black, Babin, and Anderson, 2010) was used.  The PASW Statistic Data Editor (IBM, 

2009) and the Analysis of Moment Structure-AMOS 18 (Arbuckle, 2007) softwares were used to test 

the data fit with the proposed hypothesized model. 

Results and Discussion 

Currently throughout Malaysia, the percentage of male teachers (59.6%) who are teaching 

Integrated Agricultural Living Skills (IALS) is higher than the females (40.4%) (Table 1).  These 

teachers are also above 30 years old with working experience of more than 10 years.  In general, the 

IALS teachers are considered as matured and experienced in the field of education.  They have also 

attended SBA courses (86.3%) organized by various organizations either the schools, District or 

State Education Office,  or the Ministry of Education as shown in Table 2.  As such, the IALS 

teachers have acquired the knowledge in SBA and the skill to implement ABA in their respective 

schools.  Most of these IALS teachers taught Form 1 classes (48.1%) while a large proportion of 

them also taught Forms 2 and 3 classes.  Since the course works for IALS consist of that from 

modules 1, 2, 3 and 4, a large number of IALS teachers have to conduct more than one module 

assessment in a year following the guideline stipulated by the Ministry.   These many modules will 

definitely create impact on the implementation of assessment by these teachers because it is closely 

related to the workload in assessment, evidence and record keeping, and the records of each 

individual student that must be completed in order to satisfy various responsibility requirements.   

This situation is similar to that reported by Rohayah (2007) and most recently by Tan (2010) who 

reported that the workload was directly related to the current implementation of the assessment in 

schools throughout Malaysia.   The problem of overly heavy workload is not a new phenomenon in 

teaching, and, as a matter of fact it has become synonymous with the teaching profession because a 

solution formula has yet to be found.   

Teachersô readiness in implementing SBA  

Table 3 shows the relationship of readiness construct, i.e. the teachersô training, knowledge 

and skill variables with the practice in implementing SBA.  Results indicated that all variables for 

readiness were significantly related to practices.   Knowledge of the IALS teachers was strongly 

related with the practices (r = 0.605), their skills also have strong relationship with practices (r = 

0.545), while the relationship for training with practices was weaker (r = 0.351) compared to that of 

knowledge and skills. 

This study clearly revealed that the IALS teachers utilized the acquired knowledge to assist 

them in carrying out the correct practices when conducting classroom assessment.  Surely, the 

acquired knowledge had contributed to the skill mastered in ensuring that assessment was conducted 

in line with the process of teaching and learning.  However, the weaker relationship shown between 

training or courses attended with practices in implementing SBA indicates that the IALS teachers did 

not receive sufficient training that could have helped them in conducting good assessment practices.  

Hallinger and Lee (2011) stressed that attention must be given for quality, quantity as well as the 

correct methodology (courses) in implementing assessment in Thailand even though teachers had 

been trained in assessment but the training was not sufficient and was conducted in a hurry within a 

limited period of time due to lack of fund from the Ministry.   Hence, the teachers failed to 
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implement the assessment effectively.  This study also concurred with the results obtained by 

Hallinger and Lee (2011).  

Teachersô acceptance in implementing school based assessment  

Table 4 shows the relationship between acceptance construct, i.e. variables for teacherôs 

belief, attitude and intention with practices in implementing SBA.  Results indicated that all 

acceptance variables were significantly related with practices.  Teacherôs belief showed a weak 

relationship with practices (r = 0.373),  and much weaker with intention (r = 0.156) and attitude (r = 

0.124).  

Although the IALS teachers have enough knowledge on the know how of assessment, it did 

not help in inculcating the belief, attitude and good intention in practicing SBA in schools.  This 

situation is traceable to the heavy amount of workload in teaching and assessing two Form levels in a 

year, meaning that teachers must conduct three modules in a yearôs school session.   In addition, 

many of those are currently teaching IALS are not majors in agriculture.  Thus, it is not surprising 

that a weak relationship exists between teacherôs acceptance and practices in implementing SBA as 

had been shown by Rohayah (2007) who revealed that teachers who were not majors in the subjects 

of Integrated Living Skills were identified as one of the reasons for the ineffectiveness in the 

assessment practices.  Meanwhile, Mohammad Azhar (2006) and Abdul Zubir (2007) also jointly 

agreed that the weak level of acceptance was due to the weak level of belief leading to the negative 

attitude on the assessment and consequently affected the intention in conducting good practices.   

Validation of Hypothesised Model 

The hypothesized model is able to clarify two constructs, i.e. (1) readiness that consists of 

knowledge, training and skill, and (2) acceptance that consists of belief, attitude and intention.  

Meanwhile, practice consists of 13 items as shown in Figure 1.    

The technique of Confirmatory Factor Analysis (CFA) was used to determine whether the 

hypothesized model fits the data under study.  According to Tanaka (1993), Maruyama (1998), Hair 

et al. (2006) and Bryne (2010), various types of model fit measures that could be used including 

Absolute Fit Measures, Incremental Fit Measures and Parsimonious Fit Measures.  However, Hair et 

al. (2006) and Bryne (2010) suggested that it was sufficient to use only a few measures from the 

three categories.    

Table 5 shows the Goodness-of-fit index model first-order on readiness and acceptance in 

SBA.  Results of CFA analysis showed that the ɢ2 value was statistically significant [ɢ2 (N = 322, 

(df = 8) =44.5, p < 0.001].  According to Hair et al. (2010), this could happen due to the large sample 

size, but Bollen (1989) was of the opinion that analysis could still be continued with caution.  The 

value of goodness-of-fit index indicates good estimates with CMIN/DF = 5.57, GFI = 0.96, TLI = 

0.85, NFI = 0.90 and CFI = 0.92, but the RMSEA = 0.10 value did not show a good fit between the 

studied data and the hypothesized model.  Therefore, the Modification Indices (MI) was referred to, 

as suggested by Hair et al. (2010).  Table 6 shows the value of Modification Indices (MI) suggested 

for the model.  The highest value suggested was 31.66, i.e. relating e5 and e6 with EPC statistics 

(expected parameter change) of 0.078.  From these informations it could be deduced that if this 

model was to be re-estimated with these parameters as independent, then the overall value of ɢ2 

would reduce to 31.66.  Since these values were quite large, the e5 and e6 were put through a 

covariance analysis as shown in Figure 2.   This is supported by the findings of Abdul Zubir (2007) 

SBA practice implementation model in three secondary school subjects, i.e. history, geography and 

living skills. The model had indicated relationship between attitude (e5) and teacherôs intention (e6) 

in SBA practice.  Result shows the goodness-of-fit  index to be better with CMIN/DF = 1.52, GFI = 

0.99, TLI = 0.98, NFI = 0.98, CFI = 0.99 and RMSEA = 0.04, i.e. a very good fit.  The hypothsized 

model is thus accepted.  
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Model assessment in general     

The hypothesized model is recursive with a sample size of 322 respondents. This model used 

the estimated approach of Maximum Likelihood (ML) as was suggested by Chow and Bentler (1995) 

who stated that the approach was suitable for an average size respondent.  Table 7 showed a chi-

square value (ɢ2) of 501.13 and a degree-of-freedom (df) of 131 with a probability value p <0.001.  

The value of goodness-of-fit index indicated good estimates with CMIN/DF = 3.82, GFI = 0.85, TLI 

= 0.84, NFI = 0.82 and CFI = 0.86, but the value of RMSEA = 0.09 did not show a good fit between 

the studied data and the hypothesized model.  Therefore, the Modification Indices (MI) was referred 

to, as suggested by Hair et al. (2010). 

Table 8 shows the value of Modification Indices (MI) suggested for the model.  The highest 

value suggested was 89.26, i.e. relating e10 and e11 with EPC statistics (expected parameter change) 

of 0.078.  From these informations it could be deduced that if this model was to be re-estimated with 

these parameters as independent, then the overall value of ɢ2 would reduce to 89.26.  Since these 

values are large, the e10 and e11 were put through a covariance analysis as shown in Figure 3.  

Results showed the goodness-of-fit  index to be better with CMIN/DF = 3.09, GFI = 0.88, TLI = 0.88, 

NFI = 0.86, CFI = 0.90 and RMSEA = 0.08, i.e. a good fit.  The hypothsized model is thus accepted 

as a model readiness and acceptance in SBA practices (Figure 1).   

Direct relationship between readiness and acceptance with SBA practices 

Results of the factor analysis confirmed by the Maximum Likelihood Estimates as in Table 9 

indicated that the critical ratio (CR) value were acceptable.  All variables showed significant 

relationships except for the acceptance with practices and acceptance with attitude.  Squared multiple 

correlations as shown in Table 10 showed knowledge was strongly related with readiness followed 

by skills, while training showed a weak relationship with readiness.  Similarly, belief showed a 

strong relationship with acceptance, and intention showed a weak relationship with acceptance, while 

attitude showed almost no relationship with acceptance. 

Conclusions 

The overall results of this study showed strong relationship between readiness and teacherôs 

practice in implementing SBA in schools.  However, acceptance showed a weak relationship with 

teacherôs practice in implementing SBA.  This situation clarifies the inconsistency of teachers in 

properly implementing the SBA, since even though they have attended enough courses (training) on 

how to implement classroom assessment, teachers still showed the uncomfortable attitude of 

conducting the correct assessment although they have acquired the necessary knowledge and skills to 

carry out the task.  The incongruent findings clearly indicated that other factors might be influencing 

the teachers in properly conducting the classroom assessment.  Findings by Tan (2010) supports the 

present study whereby teachers are faced with the difficulty in believing SBA as the system to 

replace centralized assessment that has since dominated the Malaysian educational system.  

Findings from this study indicated data fitting with the proposed hypothesized model.   As 

such, based on this finding, the hypothesized model is thus accepted and validated as the Model of 

Teachersô Readiness and Acceptance in the Implementation of School Based Assessment Practices.   
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Table 1:  Frequencies of respondentsô gender,   

age and teaching experience (N = 322) 

__________________________________________ 

 Category          Frequency (%) 

__________________________________________ 

Gender: 

 Male    192 (59.6) 

 Female   130 (40.4) 

Age (years): 

 23-32      47 (14.6) 

 33-42    145 (45.0) 

 43-52    112 (34.8) 

 53-62      18 (5.6) 

Teaching experience (years): 

 1-5      63 (19.6) 

 6-10      51 (15.8) 

 11-15    104 (32.3) 

 16-20      52 (16.1) 

 21 and above     52 (16.1) 

__________________________________________ 

 

Table 2: Frequencies of respondents according to course attended, number of classes taught 

and specialisation (N =322)  

_____________________________________________________ 

 Item     Frequency (%) 

_____________________________________________________ 

Attended SBA course: 

 Yes          278 (86.3) 

 No            44 (13.7) 

Number of SBA agriculture class taught: 

 Form 1         155 (48.1) 

 Form 2           87 (27.0) 

 Form 3           80 (24.8) 

Specialisation: 

 Agriculture         127 (39.4) 

 Non-agriculture        195 (60.6) 

_____________________________________________________ 

 

 

Table 3:  Relationship of training, knowledge and skill with practices  

____________________________________________ 

    Readiness Construct (r) 

              ________________________________ 

   Training Knowledge Skill 

   ________________________________ 

 Practices: 0.351** 0.605** 0.545** 

____________________________________________ 

      **  significant at p = 0.05 
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Table 4. Relationship of acceptance construct: belief, attitude and intention with SBA 

practices  

____________________________________________ 

   Acceptance Construct (r) 

  ________________________________ 

  Belief  Attitude Intention 

  ________________________________ 

Practices: 0.373** 0.124** 0.156** 

____________________________________________ 

      **  significant at p = 0.05 

 

Table 5:  Comparison Indices of Goodness-of-fit model  first-order readiness and acceptance 

in SBA  

_____________________________________________ 

Data fit       Model before      Model after 

        modification      modification 

_____________________________________________ 

CMIN   4.18   3.45 

Df   8.0   7.0 

CMIN/df  5.57   1.52 

P   0.00   0.00 

GFI   0.96   0.99 

CFI   0.92   0.99 

TLI    0.85   0.98 

NFI   0.90   0.98 

RMSEA  0.11   0.04 

_____________________________________________ 

 

Table 6:  Modification Indices of model CFA readiness and acceptance in SBA 

______________________________________ 

        Modification  Par 

  Covariance            Indices           Change 

______________________________________ 

  e5  <-->  e6  31.66  0.078 

______________________________________ 
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Table 7:  Comparison Indices of Goodness-of-fit hypothsised model on readiness and 

acceptance in SBA 

__________________________________________________ 

Data fit       Model before         Model after 

         modification        modification 

__________________________________________________ 

CMIN   501.13   402.25 

Df   131.0   130.0 

CMIN/df      3.82       3.09 

P       0.00       0.00 

GFI       0.85       0.88 

CFI       0.86       0.90 

TLI        0.84       0.88 

NFI       0.82       0.87 

RMSEA      0.09       0.08 

__________________________________________________ 

 

Table 8:  Modification Indices of hypothesised model 

___________________________________________ 

         Modification  Par 

    Covariance            Indices           Change 

___________________________________________ 

  e10  <-->  e11 89.26  0.078 

___________________________________________ 

 

Table 9:   Regression weights of readiness and acceptance in SBA practices  

_____________________________________________________________ 

  Weights            Estimate     S.E.      C.R.      p 

_____________________________________________________________ 

PRACTICE <--- READINESS  1.013    0.168     6.028   *** 

PRACTICE <--- ACCEPTANCE         -0.255    0.182   -1.401    0.161 

Skill  <--- READINESS  1.00 

Knowledge <--- READINESS  0.983    0.069   14.165   *** 

Training <--- READINESS  0.899    0.091     9.878   *** 

Intension <--- ACCEPTANCE 1.00 

Attitude <--- ACCEPTANCE         -0.147    0.150    -0.979   0.328 

Belief  <--- ACCEPTANCE 1.367    0.266     5.138    *** 

Practice 1 <--- PRACTICE  1.00 

Practice 2 <--- PRACTICE  1.088    0.134     8.106    *** 

Practice 3 <--- PRACTICE  1.191    0.138     8.624    *** 

Practice 4 <--- PRACTICE  1.209    0.140     8.638    *** 

Practice 5 <--- PRACTICE  1.104    0.133     8.301    *** 

Practice 6 <--- PRACTICE  1.060    0.130     8.128    *** 

Practice 7 <--- PRACTICE  1.025    0.126     8.125    *** 

Practice 8 <--- PRACTICE  1.119    0.130     8.584    *** 

Practice 9 <--- PRACTICE  1.029    0.140     7.378    *** 

Practice 10 <--- PRACTICE  1.127    0.131     8.632    *** 

Practice 11 <--- PRACTICE  1.114    0.129     8.628    *** 

Practice 12 <--- PRACTICE  0.880    0.117     7.538    *** 
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_____________________________________________________________ 

 ***  highly significant at p = 0.01 

 

Table 10: Squared multiple correlations 

ɢ
2  

readiness and acceptance   

with SBA practices  

________________________________ 

     Variables           Estimate 

________________________________ 

   PRACTICE   0.570 

   Practice 12   0.333 

   Practice 11   0.564 

   Practice 10   0.565 

   Practice 9   0.310 

   Practice 8   0.551 

   Practice 7   0.439 

   Practice 6   0.439 

   Practice 5   0.480 

   Practice 4   0.568 

   Practice 3   0.563 

   Practice 2   0.435 

   Practice 1   0.241 

   Belief   0.646 

   Attitude   0.004 

   Intension   0.180 

   Training   0.335 

   Knowledge   0.715 

   Skill    0.584 

________________________________ 
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Figure 1:  Hypothesis model on readiness and acceptance in SBA practices  
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Figure 2: CFA hypothesized model on readiness and acceptance in SBA practices 
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Figure 3: Model readiness and acceptance in SBA practices 
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Abstract 

Laboratory study was carried out to evaluate the shear strength properties of granite residual 

soil treated with up to 15% palm oil fuel ash (POFA) relevant to the design and construction of 

landfill containment (i.e. cover or base liner). Index properties, compaction and unconfined 

compression (UCS) test were carried out on the soil ï POFA mixture. Soil sample for the unconfined 

compression test were prepared using two compactive energies namely the Standard and Modified 

Proctor at moulding water between -2% to +4% of the optimum moisture content obtained from the 

compaction curve. The maximum dry density and optimum moisture content decreased and 

increased respectively for both compactive efforts. The results showed that the UCS values increased 

with addition POFA and also at higher compactive effort, however the values decreased at higher 

moulding water content irrespective of POFA content and compactive effort. Granite residual soil ï 

POFA mixture that met or exceeded the minimum required strength were drawn in an envelope to 

define the zones where moisture content and dry density produce the acceptable shear strength for 

the application of hydraulic barrier. Furthermore, the addition of POFA broadened the range of 

moulding water content that can produce acceptable strength on the compaction curve. 

 

Keywords: Granite residual soil, Palm oil fuel ash (POFA), index properties, strength, hydraulic 

barrier. 
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Introduction  

In recent times, the radical increase in the quantity of waste produced in urban cities is a 

matter of growing concern. Despite the fact that efforts in reduction and recovery of these wastes are 

now put in place, landfilling seems to be the major method of waste disposal practice around the 

world (Tchobanoglous et. al., 1993). The main aim of an engineered landfill is to contain these 

wastes in a manner that is protective to the environment which is can only be achieved by the use of 

effective lining and cover systems. The liners prevent or minimize the percolation of contaminated 

fluid into the groundwater body, while the cover system reduce  the generation of leachate by 

minimizing the amount of rainfall entering the waste during the post closure period (Rowe et al., 

2004; Shackelford and Nelson, 1996). A barrier is considered to be effective when it satisfies the 

following condition; a hydraulic conductivity of 1 x 10-9m/s, a shear strength of 200kN/m2 and a 

volumetric shrinkage of less than or equal to 4% (Daniel and  Wu, 1993). 

Most modern landfills are built quiet high to create sufficient filling space (Qian et. al., 

2002). The soil liners in these landfills must have adequate strength to withstand high overburden 

pressure and shear stress imposed on the liner by the waste materials and in addition to resist erosion 

which might occur due to surface runoff (Amadi et. al., 2012a; Qian et. al., 2002). It is beneficial for 

waste containment facilities to achieve its required purpose at minimal cost. Careful consideration 

should therefore be given to the choice of materials for the design and construction of these liners 

systems. Instead of using clay soil as a liner, granite residual soil can be consider as an alternative 

material. Granite residual soil is widely distributed all over Peninsular Malaysia  (Salih, 2012; Taha 

and Kabir, 2003, 2005).  

Palm oil fuel ash (POFA) is one of the by ï products of the palm oil factory. Malaysia has 

been  one of the largest producers of palm oil with around 41% of the total world supply in years 

2009ï 2010 (Chandara, 2011). Owing to this reason, there is an increase in the quantity of   POFA 

produced and thus creating large environmental load (Abdullah, et. al., 2006). However POFA is 

found to exhibit some pozzolanic properties and has been used as partial replacement for cement 

(Safiuddin, et al., 2011; Tangchirapat, et al., 2007; Tay, 1990).  

The main target of this study is to evaluate the shear strength behavior of granite residual soil 

stabilized with palm oil fuel ash (POFA) relevant to hydraulic barrier design.  

Materials and Methods 

Materials 

The granite residual soil used in this study was obtained from Hulu Langat, in Selangor State 

of Malaysia. The site lies within the coordinates of 30 7' 0'' N 1010 49' 1''. The soil was collected at 

depth of 1.5 m using shovel and then preserved in plastic bags to prevent loss of moisture. This soil 

sample was then transported to the laboratory for subsequent test. 

The palm oil fuel ash (POFA) for this research was obtained from Southern Malay Oil Palm 

factory in Johor, Malaysia. The POFA samples were oven dried for 24 hours at a temperature of 

1100 C to remove the moisture in it. It was then sieved through 300µm sieve size then stored in 

plastic bags. 

Methods 

Index Properties 

Laboratory tests were conducted to determine the index properties of granite residual soil in 

its natural state and with POFA mixture in accordance with BS 1377 (1990).  
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Compaction and Shear Strength Test 

Air-dried samples passing through sieve number 4.75mm aperture mixed with 0, 5, 10 and 

15% POFA by weight of dry soil were used. It was prepared at moulding water content of -2, 0, +2, 

and +4 of the optimum moisture content. Two compactive energies were used in accordance with the 

(BS1377, 1990); standard proctor (SP) and modified proctor (MP) efforts. 

The unconfined compressive strength was measured in accordance with the (BS1377, 1990). 

It involves compacting air ï dried soil ï POFA mixture at four different moulding water content (-2, 

0, +2 and +4% of the optimum moisture content - OMC) using two compactive energies mentioned 

above. The test was performed on cylindrical specimen having a diameter and length of 50mm and 

100mm respectively. After compaction, the sample is wrapped in a polythene bags which were kept 

for 24hours to allow full saturation. The cured samples were then placed on the compression 

machine at a controlled strain of 0.10%/min until failure occurred.  

Results and Discussion  

A summary of the index properties of granite residual soil and granite residual soil-palm oil 

fuel ash (POFA) mixture are shown in Table 1.  

Table 1: Index properties of the soil sample used in the study 

 Granite 

Residual Soil 

5% POFA Ash 10% POFA Ash 15% POFA Ash 

Moisture Content, % 27.51 - - - 

Specific Gravity 2.63 2.58 2.55 2.53 

Liquid Limit % 50 48 44 41 

Plastic Limit % 29.89 28.06 27.56 24.82 

Plasticity Index % 20.11 19.94 16.44 16.18 

Linear Shrinkage% 9.30 8.79 7.82 6.89 

Percentage passing  No. 

200 sieve  53.13 - - - 

AASHTO Classification  A ï 7  ï 6 (8) - - - 

USCS CL    

Standard Proctor 

MDD, Mg/m
3
 1.61 1.59 1.59 1.58 

OMC, % 20.05 23.0 24.0 23.5 

Modified Proctor 

MDD, Mg/m
3
 2.15 2.05 1.83 1.76 

OMC, % 16.00 16.00 17.00 18.00 

AASHTO : American Association of State Highway and Transportation Officials  

USCS  : Unified Soil Classification System  

OMC  : Optimum Moisture  

MDD  : Maximum Dry Density 

CL  : Inorganic clay of low plasticity  

From the particle size analysis, the soil contains 53.13% clay ï size particles amounting to 

more than half of the entire soil particles. The Atterberg limit values ranged from 41 ï 50%, 24.82 ï 

29.89%, 16.18 ï 20.11% and 6.89 ï 9.3% for liquid limit, plastic limit, plasticity index and linear 

shrinkage respectively. There was a decrease in values across each parameter with increase in POFA 

content. A reduction in linear shrinkage of 25.9% was recorded at 15% POFA content when 

compared with the granite residual soil.  
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Effect of POFA in the Dry Unit Weight ï Moisture Content Relationship  

The maximum dry density of the soil mixtures decreased slightly with corresponding increase 

in optimum moisture content as the amount of POFA in the mixture increased from 0 to 15% for 

both compaction energy used. The decrease in MDD with higher POFA content is connected to the 

initial simultaneous flocculation and agglomeration of clay particles caused by cation exchange 

leading to increase in volume and decrease in dry density. It may also have been possible due to the 

fact that POFA has lower specific gravity (2.22) when compared with granite residual soil (2.63). A 

similar result was obtained when different agricultural wastes which have less specific gravity when 

compared with the  soil were used as an additive on various types of soils (Eberemu, et al.,  2011; 

Osinubi, et  al., 2009). On the other hand, the OMC increased because POFA increased the fine 

content of the soil, thereby absorbing less quantity of water. These results are in agreement with 

those reported by Nicholson and Kashyap (1993) who had studied the behaviour of fly ash mixed 

with tropical soil. 

Effect of POFA in the Unconfined Compressive Strength (UCS) of Soil Mixtures 

Fig.1 shows the variation of the unconfined compressive strength with moulding water 

content for various soil ï POFA treatment using standard and modified compactive effort.   
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(a)                                                                      (b) 

Fig. 1. Variation of unconfined compressive strength with moulding water content using      

(a) Standard proctor (b) Modified proctor effort. 

 

The minimum strength of a soil to be used as compacted soil liners is 200kN/m2 as specified 

by Daniel and Wu (1993).  Generally, the UCS of the soil specimens decreased with increase in 

moulding water content for all cases of POFA treatment, this was attributed to the fact that the basic 

factor responsible for the strength of a soil is the frictional resistance between the soil particles. 

Increase in water content makes the soil fabrics to increasingly deflocculate; hence the shear strength 

is reduced. This is in agreement with findings of other researchers (Daniel and Wu, 1993; Seed and 

Chan, 1960; Taha and Kabir, 2003, 2005). Furthermore, increasing water resulted in loss of 

cementation between the particles leading to loss in strength by reducing the cohesive resistance 

(Osinubi, et. al., 2009).  

For soil samples compacted between ï2 to +4% of the OMC for standard proctor compactive 

energy at different percentages of POFA, there was an increase in strength with addition of POFA  

up to 15%, although none of the values fulfilled  the minimum requirement of 200kN/m2 for a liner. 

However, soil samples compacted using the modified proctor compactive energy produced 

satisfactory result irrespective of percentage of POFA. Therefore, higher compaction energy has a 

great effect on the soil strength because increase in compactive energy leads to closer packing of the 
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soil fabric. Other researchers (Daniel and  Wu, 1993; Osinubi and Nwaiwu, 2006) observed the same 

fact.  The increase in strength with higher POFA up to 15% can likely be attributed to the formations 

of cementitious product such as hydrated calcium silicate gel (CSH) and calcium aluminates gel 

(CAH) through pozzolanic reaction and cementitious material hydration that coats and binds the soil 

particles to produce stronger matrices (Amadi et al., 2012a, b). 

Acceptable Ranges of Moulding Water Content 

Daniel and Wu (1993) outlined a procedure for creating the acceptable zones of shear 

strength for the application of hydraulic barrier. A method for obtaining compaction criteria for soil 

liners and covers by relating the dry density and moulding water to permissible limits of the various 

design parameters explained earlier had been described, in which the upper boundary of all limits is 

the zero ï air void (ZAV) line. The strength of compacted clayey soils is influenced by the moulding 

water content and corresponding dry density. When the soil is compacted dry of the optimum 

moisture content, acceptable strength of 200kN/m2 will be achieved. Meanwhile the hydraulic 

conductivity may be higher than the acceptable value of 1 x 10-9m/s. On the other hand, if the soil is 

too wet, there is likelihood of low strength will be experienced.  

Figs. 2 (a) ï (d) show the range of acceptable water content and dry unit weight based on 

strength criteria for the various soil mixtures. This zone defines the range of water content and dry 

unit weight that will produce compacted soil with adequate strength. For soil specimen with 0% 

POFA, the acceptable water content ranged from 14 ï 20%. This was extended to 22% when 5 ï 

15%POFA was added, that indicates a wider range of water content for soil specimens containing 

POFA. However construction of barrier system using soil ï POFA mixture just like other clayey 

soils should consider the other geotechnical parameters namely; hydraulic conductivity and 

volumetric shrinkage so as to produce a single acceptable zone that satisfies the three conditions. A 

similar result was obtained when clay soil was treated with rice husk ash as hydraulic barrier in 

waste containment systems, an acceptable range of moulding water content for satisfactory UCS was 

obtained at 11.8 ï 17.5% for the untreated soil, after which the range increased to 16.9 - 22.9% at 

16% rice husk ash treatment (Eberemu et. al., 2011). In the same trend, lateritic soil treated with fly 

ash as liners and covers in landfill also gave an acceptable range of moulding water content 10 ï 

15% for the natural soil, this range extended to 17.5% with the addition of 15% fly ash (Amadi et. 

al., 2012a).   
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Fig. 2. Acceptable zone for unconfined compressive strength (UCS) by using standard 

proctor (SP) and modified proctor (MP) for granite residual soil - POFA mixture at (a) 0% POFA 

and (b) 5% POFA (c) 10% POFA and (d) 15% POFA 

Conclusion 

This study assessed the effect of POFA as a strength improvement admixture on granite 

residual soil in relation to the design of liners in landfill. The results revealed that the major 

variables, beside POFA content, affecting the strength of the soil mixture are the moulding water 

content and compactive effort. At modified proctor compactive effort, the UCS was within the 

acceptable limit for liners in waste containment facilities. The results showed that the large quantity 

of waste produced by the palm oil industry has yet another geotechnical application as well as 

expanding the utilization of widely distributed granite residual soil.  

  



 

      

Scottish Journal of Arts, Social Sciences and Scientific Studies - ISSN 2047-1278 

        http://scottishjournal.co.uk 

 

157 

 

References  

Abdullah, K., Hussin, M. W., Zakaria, F., Muhamad, R. and Abdul Hamid, Z. (2006). POFA: 

A Potential Partial Cement Replacement Material in Aerated Concrete. Retrieved from 

http://eprints.utm.my/377/ 

Amadi, A. A., Eberemu, A. O., and Osinubi, K. J. (2012a). Strength Consideration in the Use 

of Lateritic Soil Stabilized with Fly Ash as Liners and Covers in Waste Landfills. State-Of-

The-Art and Practice in Geotechnical Engineering, Geotechnical Special Publication (GSP) 

ASCE, (225), 3835ï3844. 

Amadi, Agapitus A., and Eberemu, A. O. (2012b). Performance of Cement Kiln Dust in 

Stabilizing Lateritic Soil Contaminated with Organic Chemicals. Advanced Materials 

Research, 367, 41ï47. 

BS1377 (1990). British Standard Methods of Test for Soils for Civil Engineering Purposes, 

British Standards Institution, London. 

Chandara, C. (2011).  Study of Pozzolanic Reaction and Fluidity of Blended Cement 

Containing Treated Palm Oil Fuel Ash as Mineral Admixture. Thesis, Universiti Sains 

Malaysia.  

Daniel, D. E., and Wu, Y.K. (1993). Compacted Clay Liners and Covers for Arid Sites. 

Journal of Geotechnical Engineering, 119(2), 223ï237. 

Eberemu, A. O., Amadi, A. A., and Osinubi, K. J. (2011). The Use of Compacted Tropical 

Clay Treated with Rice Husk Ash as a Suitable Hydraulic Barrier Material in Waste 

Containment Applications. Waste and Biomass Valorization, 1ï15. 

Nicholson, G.G. and Kasyap V. (1993). Fly Ash Stabilization of Tropical Hawaiian Soils. In 

Fly Ash for Soil Improvement Geotechnical. Special Publication A.S.C.E., No. 36, 

New York 

Osinubi, K. J., Eberemu, A. O., and Amadi, A. A. (2009). Compacted Lateritic Soil Treated 

with Blast Furnace Slag as Hydraulic Barriers in Waste Containment Systems. International 

Journal of Risk Assessment and Management, 13(2), 171ï189. 

Osinubi, K. J., and Nwaiwu, C. M. (2006). Design of Compacted Lateritic Soil Liners and 

Covers. Journal of Geotechnical and Geoenvironmental Engineering, 132(2), 203ï213. 

Qian, X., Koerner, R. M., & Gray, D. H. (2002). Geotechnical Aspects of Landfill Design and 

Construction (Vol. 717). Prentice Hall Upper Saddle River, NJ.  

Rowe, R. K., Quigley, R. M., Brachman, R. W., Booker, J. R., and Brachman, R. (2004). 

Barrier Systems for Waste Disposal Facilities. Spon Press.  



 

      

Scottish Journal of Arts, Social Sciences and Scientific Studies - ISSN 2047-1278 

        http://scottishjournal.co.uk 

 

158 

 

Salih, A. G. (2012). Review on Granitic Residual Soilsô Geotechnical Properties. EJGE 

[online]. Available at :< URL: http://www. EJGE.com/2012/Ppr12. 248clr.pdf> [Accessed 6 

December 2012].  

Seed, H. B., and Chan, C. K. (1960). Structure and Strength Characteristics of Compacted 

Clays. Institute of Transportation and Traffic Engineering, University of California. 

Shackelford, C. D., and Nelson, J. D. (1996). Geoenvironmental Design Consideration for 

Tailing Dams. In Proceedings of The International Symposium on Seismic and 

Environmental Aspects of Dam Design: Earth, Concrete and Tailing Dams (Vol. 1, pp. 131ï

187). 

Taha, M. R., and Kabir, M. H. (2003). Sedimentary Residual Soils as a Hydraulic Barrier in 

Waste Containment Systems. In Second International Conference on Advances in Soft Soil 

Engineering Technology, Putrajaya, Malaysia (pp. 895ï904). 

Taha, M. R., and Kabir, M. H. (2005). Tropical Residual Soil as Compacted Soil Liners. 

Environmental Geology, 47(3), 375ï381. 

Tchobanoglous, G., Theisen, H., and Vigil, S. (1993). Integrated Solid Waste Management: 

Engineering Principles and Management Issues. McGraw-Hill, Inc.  

Acknowledgement 

The financial support received from Fundamental Research Grant Scheme (FRGS) is 

gratefully acknowledged. Moreover the authors would like to express deep gratitude for technical 

support offered by the Geotechnical and Geological laboratory staff, Civil Engineering Department 

of Universiti Putra Malaysia 

  



 

      

Scottish Journal of Arts, Social Sciences and Scientific Studies - ISSN 2047-1278 

        http://scottishjournal.co.uk 

 

159 

 

The Meanings Assigned by Students 

from Different Socio-Economic Levels to 

the Concepts of Computer and the Internet  
 

Erkan Erdemir  

Information Technology Teacher 

Tokat Endustry and Technical High School / Turkey 

erdemirerkan@hotmail.com 

  

Asst.Prof. Dr. Ergin Erginer  

Nevsehir HaciBektasVeli University 

Faculty of Education / Nevsehir-Turkey 

The Department of Educational Sciences / Curriculum and Instruction 

erginerginer@gmail.com 

  

Asst Prof. Dr.Necmi ESGI 

GaziOsmanPasa University 

Faculty of Education / Tokat -Turkey 

The Department of Computer and Instructional Technologies Education 

necmiesgi@gmail.com 

Abstract 

The purpose of the present paper is to conduct a qualitative study of the meanings assigned 

by 5th grade students from three schools with different socio-economic levels to the concept of 

computer. Findings prove the existence of digital divide.  

Keywords: Computer, children, concept maps, socio-economic level, digital divide 

Summary 

The purpose of the present paper is to conduct a qualitative study of the meanings assigned 

by 5th grade students from three schools with different socio-economic levels to the concept of 

computer. For a detailed description and interpretation of the problem, interviews and brainstorming 

were employed in the study in order to reveal what students think and how they conceive. The data 

obtained through interviews were converted into evaluation profiles by means of concept mapping. 

The study concluded that there is a significant difference among the three groups with different 

socio-economic levels, the difference being against the students from the lower socio-economic 

level. This finding proves the existence of digital divide. 
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Introduction  

It is substantially difficult for adults to know or understand the structures that occupy 

childrenôs minds during the process of learning. The present-day discussions over such discourses 

are often settled with the concept of generation gap; however, this leads to a more puzzling process.  

The fact that the meanings in childrenôs minds conflict with those in adultsô is, in one way, a 

description of the problems they encounter while learning.  

According to Brooks and Brooks (1999; 1993), the constructivist approach, which is a 

cognitive structure, requires that learners should not receive information but create rules to make 

sense of it. According to Sasan (2002), those individuals who are trained on the basis of the 

constructivist approach ñconstruct information through exploration, discovery, creation, 

interpretation and establishment of an interaction with environment, and thus learn both the content 

and process at the same timeò. The store of knowledge constructed by a child in his/her mind is 

actually his/her attempt to make the world more comprehensible to him/her. In this sense, the 

constructivist perspective means discovering the meanings assigned by children to learning and 

looking into the picture in their minds. This idea seems to be supported by the recent approaches in 

learning theories. The educational programs devised make the same claim (MEB, 2006); 

nevertheless, they prove to be incapable of informing teachers about possible conceptual structures in 

childrenôs minds. 

As is known, an attempt is made to provide students, from the first grade to the fifth grade, 

with a type of computer education based on the constructivism by the name of information 

technologies (MEB, 2006). In order to be able to do so, it is important to learn how students conceive 

the concept of computer. Computers have now become a phenomenon surrounding the whole world 

of children; even so, parents and the state have only placed it in front of children but failed to enable 

them to benefit from it. Apart from that, we have a useless store of knowledge what the concept of 

computer means to children or how teachers will make it more comprehensible to them. 

Used primarily for business purposes in its early years, computers have penetrated into 

childrenô lives due to its increasingly easier use and improved visual quality. Although children use 

computers more often for playing games, they also use it, to some extent, for educational purposes 

(Cekbas, Yakar, Yildirim and Savran, 2003). With computers penetrating into the world of children, 

certain problems have presented themselves in their lives. Owing to the excessive amount of time 

they spend on computers, students have suffered from addiction, impaired sight, neurotic disorders, 

reduced academic achievement and difficulty in communicating with their environment; there have 

even been cases of death due to enormous amount of time spent on playing computer games 

(Baslamis, 2005; Kelleci, 2008). It is an undeniable fact that computers have not only advantages but 

also disadvantages (Tuncer, 2002: 12-13). Parents are under great responsibility for minimizing the 

adverse impacts of computers on their children (Cengizhan, 2003).  

Studies on what and how children think and learn (Papert, 1980; 1980; 2005; Ackermann, 

2001) have revealed their attitudes towards technology. In a study on how children conceive the 

world (Casasanto, Fotakopoulou, Boroditsky, 2010), it was discovered that the concepts of space and 

time are in an asymmetric correlation with each other in childrenôs minds. However, this finding 

conflicts with Piaget. It was observed that this is also the case for computer screen. In this regard, the 

fact that recent studiesô findings cannot be backed by traditional theories of child development might 

indicate that the world or the way how children see the world has changed. 

In their studies on what primary school students thought about the concepts of engineering 

and technology, Cunningham, Lachapelle and Lindgren-Streicher (2005) showed them the pictures 

of the lists of the two concepts and asked them whether the pictures were related to technology and 

engineering. They found that students generally associated the devices that run on electricity with 

engineering but did have certain misconceptions. As a computer teacher, Sesko (1999) wondered 
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what students thought about computers. The author found that they were quite conscious of the 

concept of computer and its future. In addition, Lee and Spires (2009) discovered that American 

children greatly benefit from computers in their lives. It was observed that children have a role in the 

design of new technologies (Druin, Bederson, Boltman, Miura, Knotts-Callahan and Platt, 1999) and 

kids are intimately connected with these technologies (Zevenbergen ve Logan, 2008).  

Among interesting findings are that very little kids are heavily connected with technology in 

America (Prensky, 2001) and that Australian children are backed by their grandfathers in terms of 

the development of their technological thinking (Jane ve Robbins, 2004). Studies on the place of 

computers in childrenôs learning experiences in Turkey found that there is a significant correlation 

between concept mapping strategy and studentsô attitudes to computers and their level of motivation 

for computer lessons (Gedizgil, 2006); that studentsô academic senses of self in computer lessons are 

in direct proportion to their achievement level (Piyanci, 2007); and that students become more 

successful in computer lessons with the kind of teaching materials based on conceptual change 

approach. Agca (2006) discovered that children have misconceptions about computers. 

Investigating how university students conceive the concept of computer, Vural, Yuksel and 

Coklar (2008) and Coklar, Vural and Yuksel (2010) found that students of Computer Engineering 

often produce metaphors about structural characteristics of computers whereas students of Computer 

Teaching produce metaphors about their functions. Furthermore, it was discovered that the latter 

group of students produce metaphors about the educational aspect of computers. Through metaphor 

analysis, Erdogan and Gok (2008) studied how prospective teachers conceive technology, too. They 

observed that their perception significantly vary depending on gender, academic achievement and 

access to technology. 

Merdivan (2007) stated that different kinds of metaphors used for teaching hyper texts affect 

the connections established by students in hyper texts. TeleoacŁl (2004) illustrated how important the 

metaphors used in computer terminology are in the process of translation. Leong (1988) dealt with 

learning of metaphors on computer whereas Falconer (2008) assessed the use of metaphors on online 

learning media. All the same, it is known that computer technology have more negative effects than 

positive ones on childrenôs achievement level (Schacter, 1999; Schacter and Fagnano, 1999). 

In parallel with the limited number of studies on the meanings assigned by children to 

learning the concepts of computer or technology (Erdemir, 2009), not much focus is given on the 

variations that could result from different socio-economic levels. Digital divide means the gap 

between those who can have an effective access to information technologies and digital media and 

those who cannot (or can have a limited access) (Bozionelos, 2004). According to Mosseberger, 

Tolbert, & Stansbury (2003), and Bozionelos (2004), the main reason for digital divide is the 

difference between socio-economic levels. The present paper deals with the differences in childrenôs 

perception depending on their socio-economic levels. Making use of concept maps as data 

organization method, the study enables researchers to have a picture of the problem. Below are the 

stages, findings and discussion of the study that makes such an effort by means of a scientific 

method.  

Methodology 

The study is based on a qualitative design and uses concept mapping in order to depict the 

meanings assigned by children in their minds to the concept of computer. Since the only purpose is 

to make a conceptual analysis, no statistical data are included. The stages of the design of the study 

are presented in Figure 1.  

Figure 1: The Stages of the Study 
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Following problem statement, review of literature commenced and continued till the stage of 

reporting. Throughout the whole process, data collection tool was selected; data analysis and 

organization were conducted; and the research report was prepared.  

The purpose is to reveal what 5th grade students from schools with different socio-economic 

levels think about the concept of computer through concept maps and to show the meanings assigned 

by them to the concept on concept maps. The population: The population was comprised of one 

hundred 5th grade students. The method of criterion samplingwas used in order to determine the 

students to be interviewed. The underlying principle of this method is that all cases that meet a set of 

pre-specified criteria are studied. The criteria for the study were that the students must have a 

technological classroom with computers (TCC) and IT teachers (Computer Teachers) in their school. 

Three classrooms believed to meet the criteria were selected from three different schools and 

interviews were conducted with them. They represent the upper, intermediate and upper socio-

economic levels. 

The Process of Devising the Data Collection Tools: As a data collection tool, an interview 

form was devised. The form consisted of questions that would reveal the meanings assigned by 

children to the concept of computer. The questions were composed in consideration for the 

curriculum of Information Technologies for primary schools and childrenôs purposes of using 

computers. They were submitted to various specialists so as to determine whether they were 

appropriate for the purpose of the study and learned opinion was received. The form was finalized by 

omitting or revising the questions considered not appropriate for the purpose of the study. 

In an attempt to unfold original ideas, brainstorming was employed during the 

implementation of the interview form. Open-ended questions were addressed to the students and the 

answers were written on the board. These questions were the same ones that were included in the 

interview form. The reason for doing so was to reveal the different concepts of computer in studentsô 



 

      

Scottish Journal of Arts, Social Sciences and Scientific Studies - ISSN 2047-1278 

        http://scottishjournal.co.uk 

 

163 

 

minds. Furthermore, a certain amount of time was allocated to all the students owing to potential 

presence of shy ones. They were asked to rewrite their answers in the relevant section on the 

interview form that contained pre-composed questions. In this way, an opportunity was given to the 

students who were not able to provide an answer during brainstorming or those who wished to add 

something to their previous answers. Moreover, an attempt was made to expand the map with sub-

questions that would result from the answers provided by the students during the implementation.  

The data obtained throughout the implementation were computerized. They were analyzed 

through content analysis. A particular table was composed for each question addressed to the 

children and the relevant sub-questions and the answers were studied. The analysis revealed the 

desired and undesired conditions. These tables were turned into concept maps, as can be seen in the 

section of ñfindingsò. In addition, those concepts that resulted from misspelling were included in the 

undesired conditions. On the other hand, some of the concepts were presented among both desired 

and undesired conditions. For instance, ñCounter-Strikeò is one of the answers provided by children 

to the question ñWhat games do you associate with computers most?ò. It is a fact that Counter-Strike 

has been played by children for many years, and thus it is included among desired conditions. 

However, it is considered as an undesired condition seeing that it contains violence and has adverse 

effects on the behaviors of an individual. This fact was taken into account during the process of 

composing the concept maps. Furthermore, similar concepts were grouped and reflected on the maps. 

Since the primary objective of the study is to reveal the childrenôs perception of computers and the 

conceptual correlations between these perceptions, no statistical data were presented, but the type of 

the metaphoric structure in their perceptions was taken into consideration.  

The present paper made an attempt to meet the validity and reliability standards required in 

qualitative research. In order to ensure credibility, the students, during brainstorming, were made to 

fill the data obtained from brainstorming in the forms handed out before the implementation. Great 

care was taken to receive answers from shy students and different answers from the ones filled in the 

forms. In this way, an attempt was made to receive answers from all the students. During the 

implementation, two or more individuals were voluntarily exposed to listening to the implementation 

and they were asked to confirm the data on the computer. Therefore, the proofs of validity were 

strengthened. 

The target group of the study was the 5th grade students who had TCCs and IT teachers and 

who were provided with IT lessons. In addition, the boundaries of the framework for the sample 

were perfectly defined by the researcher. The size of the sample was chosen in a way that would be 

appropriate for the content of the study and be equal to the number of subjects on which the 

implementation could be conducted properly. The present study was conducted on a total of one 

hundred subjects, around thirty or thirty-five students from three schools with different socio-

economic levels. The criteria for the sampling were that the schools must have TCCs, IT teachers 

and a favorable environment in which the researcher could conduct natural observations and 

interviews. Furthermore, heterogeneous answers were obtained thanks to the different sample 

groups. The study could be represented by the materials, tools and tasks that were be used throughout 

the study. Moreover, it was conducted within proper time periods.  

Findings 

The findings of the study include the concept maps constructed with the opinions of the 

students from three schools with different socio-economic levels.  

The Meanings Assigned by Children from the Lower Socio-Economic Level to the Concept of 

Computer 

Figure 2 presents the meanings assigned by children from the lower socio-economic level to 

the concept of computer. 
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Figure 2: The Concept Map on the meanings assigned by children from the lower socio-

economic level to the concept of computer 

 

As can be concluded from Figure 2, the students from the lower socio-economic level think 

that the parts of a computer include case, monitor, earphones, keyboard and mouse. They believe that 

the required materials for a computer are cable, speaker, monitor, keyboard, case and mouse. 

According to them, computer programs are about news, games, painting and chatting. They maintain 

that the chief computer games are minesweeper, Counter Strike, Matrix and Backgammon and the 

words used throughout these games include finish, love, start, level and game over.  

According to the students, computers and people are similar in that both can do homework, 

prepare questions, be smart, be intelligent and sing songs. Computers affect human life by enabling 

communication, helping with homework, amusing, teaching what is previously unknown and making 

things easier. They think that it is the program ñpaintò that can be used for educational purposes.  

The students expect that in the future computers will be able to open on its own, to fly, to 

walk, to talk, to be wheeled, to resemble a watch, to take photographs, to be musical and to do lesson 

on its own. They also believe that computers (its case) and cams will look in an integrated form.  
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The Meanings Assigned by Children from the Intermediate Socio-Economic Level to the 

Concept of Computer    

Figure 3 presents the meanings assigned by children from the intermediate socio-economic 

level to the concept of computer. 

Figure 3: The Concept Map on the meanings assigned by children from the intermediate 

socio-economic level to the concept of computer 

 

As can be concluded from Figure 3, the students from the intermediate socio-economic level 

think that the parts of a computer include case, monitor, earphone, keyboard, mouse, speaker, 

microphone and printer. They believe that the required materials for a computer are speaker, 

monitor, keyboard, case, mouse and earphone. According to them, computer programs are office 

(Microsoft Word and PowerPoint), music software and messenger. They maintain that the chief 

computer games are Half Life, Counter Strike, GTA San Anderas, Call of Duty, Max Payne, Hulk 

and Fifa 2008. The words used throughout these games include player, loading, delete, new game, 

stop, name, pause, play, level, Microsoft Word, yes, no, play, shift, snake, France, England, Russia, 

enter, go, exit, play again and game over. 

According to the students, computers and people are similar in that both can have knowledge, 

answer questions and have a brain. Computers affect human life by facilitating communication, 
















