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Abstract
Educational outcomes are said to be determined by the quality of the total environment- (educational ecology) i.e. its human and material resources as well as national policy and individual student characteristics. This study compares and contrasts the educational ecologies of Junior Secondary Schools (JSS) in Ghana’s rural, sub-urban and urban locations. The multistage sampling procedure was used to randomly sample 48 JSS from four rural Districts and four metropolitan areas in four out of the ten Administrative Regions in Ghana in 2005. The results of the JSS exit examinations indicated wide inequalities between the rural and urban schools, with the urban schools outperforming the rural schools in both English and mathematics. Multilevel analysis was used to investigate the impact of the educational and non-educational factors including location on students’ academic performances in English and mathematics in the JSS exit examinations. The computed Variance Partition Coefficient (VPC), also known as the intra-class correlation, shows the proportion of the total variance that is attributed to variation between the schools. The VPC is 0.70 for English grades and 0.66 for mathematics grades, that is, around 70% of the variation in the dependent variables, are due to variation among the schools. This is a first sign of the importance of the school context in Junior Secondary Schools in Ghana, since a normal figure for European schools would be 10-20%. This unusual educational phenomenon is explained in terms of variations in the objective conditions in the three school types in Ghana.

A multilevel analysis of rural-urban inequalities

in basic education in Ghana

Introduction
The main purpose of the paper is to contribute to a deeper understanding of the gap in school achievements between rural and urban schools in Ghana by means of a multilevel analysis of students in 48 Junior Secondary Schools (JSS). The paper covers a note on concept of “ethnicity” associated with rural-urban differentiation; a brief description of Ghana and its basic education system, followed by a presentation of the theoretical points of departure for this study. In the substantive part are the research questions, research design and results of multilevel analyses of the data. Finally, the results are discussed and conclusions drawn. 
Ethnicity and rural-urban dichotomies

In Ghana, the concepts “rural” and “urban” are applied when indeed; the differentiation has to do with “tribes” or ethnic groups. Mostly these convenient systems avoid the application of several tribal names to differentiate and also escape being branded “tribalistic”. Ethnicity, nonetheless, continues to be one of the most potent factors affecting political behavior in Ghana*A. The major ethnic groups in Ghana are the Akan, Ewe, Mole-Dagbane, Guan, and Ga-Adangbe; each made up of sub-divisions. For example, the Akan are further divided into the Asante, Fante, Akwapim, Akyem, Akwamu, Ahanta, Bono, Nzema, Kwahu, Wasa, Aowin and Sefwi. Their shared attributes of cultural heritage, history, language, and origin were among the variables that contributed to state formation and quest for survival through subordination of weaker ones in the past. Tribal issues remain “sensitive” terrain in Ghana. 

Ghana and its school reforms 

Ghana is located in the south-central part of the West African sub-region. It is surrounded by francophone countries with Togo to the east, Burkina Faso to the north, and Cote d`Ivoire to the west. That part of the Atlantic Ocean called Gulf of Guinea, occupies Ghana’s border to the south, (Figure 1). Ghana has a coastline of nearly 554 kilometres. 
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Figure 1: Position of Ghana in West Africa

In 1987, Ghana implemented a large scale educational reforms intended to increase access to basic education; improve the quality of education for all; make basic education free and compulsory; reduce the length of pre-tertiary education from 17 to 12 years for all children, and make it more relevant to socio-economic conditions; among others (Baku and Agyeman 2002:130; Ansu-Kyeremeh et al 2002:1). The previous 10-year basic education (6-year Primary and 4-year Middle School) was replaced with a 9-year system of 6-year Primary and 3-year JSS. Secondary education was reduced from 7 to 3 years. The JSS provides opportunity for pupils to discover their interests, abilities, aptitudes and other potentials. It introduces them to basic scientific and technical knowledge and skills and prepares them for further academic work and acquisition of technical/vocational skills at the secondary level. The first nation-wide examination for the basic education level is the Basic Education Certificate Examination (BECE). Wide publicity given to the reforms raised the expectations of Ghanaians highly. 

At the end of two decades of implementation, the 1987 education reforms’ outcomes, as indicated by the BECE results, do not point to any parity in quality of education between the rural and sub-urban Junior Secondary Schools (JSS) on one hand and the urban JSS, all in the public education system. Whereas urban JSS’s results annually show academic excellence, those of rural and sub-urban persistently show much lower levels of academic achievement.

Funding basic education under the reforms is a joint venture between government and the communities. According to Baku and Agyeman (2002:135): 
The roles of the two partners were defined in official policy documents as follows: (i) Government: provides curriculum materials, equipment, teachers, supervision and management; and (ii) Community: participates in school management, provides infrastructures, ensures pupils presence in school and patronage of PTA meetings, and supports a book supply scheme by paying a nominal fee.”

Theoretical background
We examined two explanatory theories for the phenomenon of inequalities in educational attainments as given by Breen and Goldthorpe, 1997, and Taylor and Ayres, 1969.

According to Breen and Goldthorpe, differences in educational achievements are product of individual decisions made in the light of resources available to, and the constraints facing, individual pupils and their families. The model represents students and their families as acting rationally, i.e. as choosing among different educational options available to them on the basis of evaluations of their costs and benefits and of the perceived probabilities of more or less successful outcomes. 

In applying the model to this study, the underlying assumption is that rural – urban differentials in educational attainment are product of individual decisions made in the light of resources available to, and the constraints facing, individual students and their families. Educational outcomes are considered, partly as outcome of aspirations and determinations of both parents and their children. The model adopted portends that these patterns of educational choice reflect actions on the part of students and their parents that can be understood as rational, i.e. they reflect evaluations made of costs and benefits of possible alternatives such as to leave school or to stay on, and of the probabilities of different outcomes, such as educational success or failure and educational turnover. 

The choices underlying the theory are built around three factors. The first of these is the costs of remaining in school. Continuing in full-time education imposes costs on a family. These include the direct cost of education and earnings forgone. Students and their parents, mainly from the urban areas see it as more profitable to remain in school. This profitability finds expression in the second factor: the likelihood of success if a student continues in education; and passing the relevant terminal examinations (in this case, the BECE). The third factor is the value or utility that the student and the parents attach to the educational outcomes- success leading to further educational opportunities and brighter life chances in upward social mobility. Often parents from rural areas, who were essentially farmers, anticipated their children to take over from them in their old age whereas their urban counterparts expected their children to reach the pinnacle of the academic ladder to be able to access top positions in the society.

All parents, regardless of social class or geographical location, seek to ensure that their children acquire a class position at least as advantageous as that from which they originate. In the words of Breen and Goldthorpe, “they seek to avoid downward social mobility”. Aspirations alone do not lead to achievement. Account has to be taken of resources that each can commit to formal education. The issue of educational resources becomes more complex since it does no come from a single source. 

In sum Breen and Goldthorpe adduce three mechanisms which together, give rise to differentials in academic outcome for the various groups. The first is relative risk aversion. The second factor is ability levels and expectations of success. The third mechanism is the average resource levels of individuals available to complement the overall costs. 

Like Breen and Goldthorpe, Taylor and Ayers (1969) confirm the role of aspirations but tend to emphasise the significance of the entire environment in which the specific education is given. The publisher’s note sums up the views of Taylor and Ayers that:

“The quality of education in an area depends not only on the aspirations of the parents but also on the total environment. And the nature of the environment is influenced by the standards of the social services, which in turn depends on the wealth of the local community and national policy”.
The scope of their study included environmental factors of the family, the community, the schools physical infrastructure and human resources. In the view of Taylor and Ayres (1969: 129), “Educational opportunity might best be regarded as the provision of social, environmental and educational conditions that will enable an individual child to realize his potential.” Their educational ecology theory points at both educational and non-educational factors as the determinants of schools’ results. In their study, issues of the family such as health, housing, geographical surrounding as well as community factors of standards of education, economy were investigated before touching on school conditions.

The availability of the required quality and quantity of human and material resources for teaching and learning are critical to obtaining high academic standards by the students concerned. Schools in rural and urban poor areas are often woefully handicapped in the supply of high calibre teachers and adequate teaching and learning materials. Several studies, including Caplan, 1995; Howley, 1996; and Thompson, 1990; confirm this. 

Research questions

The above presentation points to the importance of contextual factors, especially related to rural or urban settings. This is the point of departure for our true research questions:

1. Are inequalities in achievements in English and mathematics mainly due to individual or contextual characteristics?

2. Which student and family characteristics are important for explaining educational outcomes?

3. How can the between-school differences in educational achievements be explained?

Research design
In order to obtain a representative sample from the rural, sub-urban and urban located public JSS in Ghana, a multi-stage sampling procedure was used. This procedure saves time and cost in dealing with widely scattered school types unlike the simple random sampling which deals with all cases (Essuman, 1997:59, Snijders and Bosker, 2004:6). 

The first stage was to zone the country into four clusters; Figure 2 shows the Regions:

Zone 1: Northern, Upper East and Upper West Regions

Zone 2: Brong Ahafo and Ashanti Regions 

Zone 3: Eastern, Volta and Greater Accra Regions 
Zone 4: Central and Western Regions.
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Figure 2: Administrative Regions of Ghana
Baku and Agyeman, (1997:26; 2002:139) used the same zoning based on shared characteristics with regard to general attitudes of community members to participation in the provision of basic education. By the simple random method, four Administrative Regions were sampled, one from each zone. These were Northern, Ashanti, Greater Accra and Western Regions. 

Stage two was to purposively select the Metropolitan Area in each Administrative Region for random sampling of urban and sub-urban located JSS. The four regional capitals, the largest urban settlements in the regions are Accra, Kumasi, Sekondi-Takoradi and Tamale for the Greater Accra, Ashanti, Western and Northern Regions respectively.

Finally, a total of 48 JSS were sampled via the simple random method; made up of 29 rural JSS from the four rural Districts; 11 sub-urban JSS and 8 urban JSS from the four metropolitan areas. The proportion was by estimation, as secondary data on school types defined by their locations was non-existent. All final year students of the 48 JSS, teachers of the sampled schools and ten parents from each school type formed the sample. This was done to remove any form of bias. 

The main data collection was preceded by a pilot study to test students’ understanding of instructions on their questionnaire and adequacy of content material for all other data collection instruments and the types of analyses intended. 

All final year students (JSS 3) from the sampled JSS responded to self-administered questionnaires to provide the basic primary data. A total of 2,563 students responded to questionnaires out of which 2,237 were found admissible after editing. Students from rural areas formed 43.1% of the sample and sub-

urban and urban students formed 26.2% and 30.7% respectively. Teachers who responded to self-administered questionnaires were 342; detail breakdown in Table 1. Data was obtained from parents of students through interviews. Students’ published BECE results in English and mathematics were obtained from the West African Examinations’ Council (WAEC).

Table 1 about here

Multilevel analysis

The statistical analysis is based on the basic multilevel model (Goldstein 2003). In our case, the students constitute level 1 and the schools constitute level 2. Multilevel models enable us to split the variance in the dependent variables between levels, and to estimate effects of explanatory variables at both levels, with correct estimates of standard errors. Our basic multilevel model with a random intercept may be expressed in this general equation where the boldfaced letters indicate vectors. 

Yij = 0  X + Z + uoj eij   

The dependent variable, Y, has two subscripts, i for students and j for schools. 0 is the weighted average regression constant among the countries. X is a vector of individual level explanatory variables.  is a vector of their regression coefficients. Z is a vector of school characteristics, or macro-variables and  their regression coefficients. Uoj captures the deviation from the weighted average regression constant for country j, i.e. this is the basis for calculating the between-country variation in Y. Finally, eij represents the individual level error term, i.e. the basis for calculating the within-country variation in Y.
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The variance in Y consists of two components:

 SHAPE  \* MERGEFORMAT 



The Variance Partition Coefficient (VPC) (intra-class correlation) measures the proportion of the variance in Y that is due to between-school variation. 
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The model also restrains the X to have the same, average relationships or effects across all schools. This assumption may be relaxed by allowing the  to vary among the schools and by adding cross-level interactions. 
Results
We will start by presenting the variables to be used in the multilevel analysis. The number of variables is large, especially for the school level. Therefore we present the correlations between the two dependent variables, BECE 2005 grades in English and mathematics, and the student level and school level regressors. The results from the multilevel analysis will then be presented in two tables.

Descriptive statistics for the variables
Some descriptive statistics for the variables considered for the analysis are presented in Table 2. The first panel covers the student level variables based on the student questionnaires. If listwise deletion is applied to the 16 variables in the block, 2051 students with valid scores on all variables remain.  

The first two variables in the block are our outcome variables, English and mathematics BECE 2005 grades. These two variables are collected from the official register of the BECE 2005 (WAEC, 2005) and added to the questionnaire data. The scores are reversed so that 9 is the best grade and 1 the worst. The mean grades for all students are around 5.5 for both subjects. Next follows some demographic variables describing the student and the parents: Gender, age, parents’ education and the number of siblings. Age is represented by a dummy variable with the value of one for the oldest students (16+ yrs.). Parents’ highest education is represented by two dummy variables with low or no education as the reference category. The first dummy variable takes the value of one if information is missing, and the second one takes the value of one for parents with O-level education and above. The number of siblings was registered in detail, but the sparse distribution, makes the found category version in the table preferable. The relationship between the simplified sibling variable and both grade variables are quite linear. 

The next set of variables, Clean, Water2 and River2 are summary measures of household chores the students normally have to do before going to school. The first measure is based on three chores: cleaning house, wash dishes, and care for younger children. 

The second one, Water2, is also based on three questions: fetching water from a pipe, washing clothes and go to the market. River2, is based on two questions on fetching water from a river or a well. Water2 and River2 are both used in dichotomized versions due to the skewed distributions. 

Table 2 about here

The next variables cover the learning environment at home. Some children (19%) have access to a private part-time teacher at home. It seems quite reasonable that this may provide help in getting good grades.

Another variable distinguishes between students living in a house with electric light (67%) from and those who do not. Type of transport is actually a categorical variable with a close to linear relationship with grades. It is therefore treated as continuous in the analysis. The variable takes the value of one for students who walk to school, the value of two for bicycle, three for bus, and four for private car.

The three next variables tap aspirations of the parents and children. Parents aspirations are measured by a dummy variable that takes the value of one if the student reports that the parents wants him/her to go to the university. The ambitions of the students are measured by two dummy variables with the value of one if the student works towards the top grades in English and Mathematics. The reason for the simplification of these variables is the heavily skewed distribution in the direction of high aspirations.

The second panel in Table 2 covers the school level variables. There are no missing values for any of the 48 schools. All variables except the last one are constructed from the teachers’ questionnaires. The variables with the “t” prefix, cover characteristics of the teachers at the school. The first ones are the proportion of male teachers and the proportion of teachers 31 years of age or more. Next follows the proportion of the teachers with adequate education for the job and the proportion of teachers classified as specialists or higher rank. This set ends with the proportion of teachers with ten years or more of experience.

The variables with the “s” prefix describe various other characteristics of the schools. The first one is the infrastructure scale which builds on seven questions on evaluating the physical state of the School block, the Office /Store, the Staff Common Room, the Electrical Facilities, the Windows (ventilation), the Toilet Facilities, and the Furniture for students. The scale is one-dimensional with a high reliability (Cronbach’s alpha = 0.84). High values on the scale means that the physical state of the school is good.

The next two variables are summary measures of the inadequacy of provided textbooks in English and Mathematics at the three years of the JSS. Then follows a dummy variable which indicates whether library books were inadequate or not. Another dummy variable indicates frequent inspections by the school administration. 

Teachers were asked to evaluate a range of potential student problems at their school as: not a problem, a serious or a very serious problem. These were: Lateness, Absenteeism, Weak pre-JSS Academic background, Inability of guardian to provide basic materials, Low level of students’ motivation, and Low level of students’ aspiration. These six variables form a one-dimensional scale with good reliability (Cronbach’s alpha = 0.86).

Finally we include a categorical regressor, school type, which is represented by a set of dummy variables. The first one, Rural, is the reference category. The second one takes the value of one for Suburban schools and the last one, Urban, takes the value of one for urban schools.

Correlation analysis
The purpose of the correlation analysis is to screen the variables for relationships with the two dependent variables. This is especially important for the 13 school level variables considering that there are only 48 schools. 

The correlations between the student level variables and grades in English and Mathematics are reported in Table 3. 

All the students, parents and home characteristics show statistical significant correlations at the 0.05 level. The signs of the correlations are also as expected. Therefore, we will keep all these variables in the multilevel analysis.

Table 4 reports the correlations between the school means of two outcome variables and the school level characteristics. Note that the schools are the units of analysis in this table. Most correlations are not statistical significant. Therefore we keep the following school level variables for the multilevel analysis: t_academic, the proportion of teachers with GCE level or more education, s_infstruc, the scale of school infrastructure, s_engbook, (s_mathbooks for mathematic outcome), the measure of textbook inadequacy, and s_probmean, and the scale of student problems as perceived by the teachers.

Tables 3 and 4 about here

A multilevel analysis of English and mathematics grades

The multilevel analysis is based upon the variance component model, where only the intercept is allowed to show random variation among the schools. The results of the analysis are reported in Tables 5 – 6.

We estimated a total of five models starting with the null model, with only the intercept. Model 1 adds demographic characteristics of the students and the parent, model 2 is the full individual level model, in model 3 school infrastructure and teacher characteristics are added. In model 4 the student problem scale is added and in model 5 all school level variables are replaced by the dummy variables for school type.

The random coefficients, or variance components, for the five models are reported in Table 5. The first two lines show the decomposition of the total variance into the variation within schools (Se) and the between school variance (Su). These components in the null model are the basis for computing the Variance Partition Coefficient (VPC), also known as the intra-class correlation. The VPC show the proportion of the total variance that is attributed to variation between the schools. The VPC is 0.70 for English grades and 0.66 for mathematics grades, that is, around 70 percent of the variation in the dependent variables, are due to variation among the schools. This is a first sign of the importance of the school context in Junior Secondary Schools in Ghana, since a normal figure for European schools would be 10-20%.

Table 5 about here

The between school variance (Su) for the null model is also the baseline for computing explained between school variance for the remaining models. The demographic variables in model 1 explain around 17% of the Su for English and 9% for mathematics.
The full individual level model (M2) explains nearly 40 percent of the between school variation in English and nearly 30 percent for Mathematics. In other words between 30 and 40 percent of the variation between schools may be explained by compositional effects, that is, such as differences among the schools in average chores for students, in parents education etc.
Adding the school infrastructure scale and the indicator of the education of the teachers explains another 20 percent of the variation in English grades among the schools, but adds only marginally to the explained variation in Mathematics grades. Adding the student problems scale in model 4 gives a dramatic rise in the explained between school variation to about 70 percent in both outcome variables. Finally, model 5 with school type as the only school level regressor, does almost as well as model 4 in explaining the between school variation in English and Mathematics grades.

Table 6 reports the fixed regression coefficients for model 4, and the coefficients for the school level variables in model 5. The remaining coefficients for model 5 are essentially identical to model 4 and need not to be repeated. 

The boys do about 0.25 points better in mathematics grades than the girls (p=0.000), but there are no gender difference in English grades. The older students do worse than the younger ones in both subjects. Parents’ education is only significantly related to English grades, but we must remember that this coefficient only measures the direct effect of parents’ education. The effect would be markedly higher had not several other parents’ and home characteristics been included. The number of siblings is negatively related to grades but significantly so only for English (p=0.21). 

Only one of the measures tapping student chores (River2) seems to have a significant negative effect on grades. This measure taps whether the student has to fetch water from a river or a well before school. The effect is statistically significant but not very large (-0.25).

Table 6 about here

Rather surprisingly, having access to a part-time teacher at home is not related to the students’ grades. Having electricity at home has a small and significant effect on English grades. Both parents’ and students’ aspirations have a positive and significant effect on grades, especially so for mathematics.

The first three school level variables, have coefficients with the right sign, but they are small and not statistical significant. The final variable in model 4, the teachers’ evaluation of the student problems at their school, has a dramatic effect. Since this variable in principle may vary from 1 to 3, the maximum effect is about twice the size of the coefficients of -2 for English grades and -2.9 for mathematics grades. 

In model 5, we see that the sub-urban schools do marginally better than the rural ones in English and marginally worse in mathematics, but none of these differences are statistical significant. The main contrast is between the rural schools and the urban ones. The urban schools score 2.8 higher than the mean for rural schools in English grades and 2.5 points higher in mathematics.

Discussion

We now present a discussion of the main findings based on the research questions of the study before our concluding comments. The findings of this study were based on data from sample deemed nationally representative within known limits. 

(i) Individual and contextual factors 

Even though both individual and contextual factors impact on students’ achievements in English and mathematics, contextual factors were more pronounced in their effects. For example in Model 5 of Table 5, urban school was positively correlated to mean grades achieved in both subjects. The urban schools scored 2.8 higher than the mean for rural schools in English grades and 2.5 points higher in mathematics. Both cases were statistically very significant, p = 0.000. This contextual factor, again, impacted on the quality and quantity of the other variables as mentioned below. Next in importance is teachers’ evaluation of students’ problems; which had its root causes in the socio-economic conditions in which the individual students found themselves; further discussed below.
(ii) Student and family characteristics 

Among the outstanding student and family characteristics that are important for explaining educational outcomes are teachers’ evaluations of problems of students, students’ highest aspirations, parents’ university level aspirations, age of students, parental level of education, students’ household chore of fetching water and others and electricity at home.
Problems of students, namely, lateness, absenteeism, weak pre-JSS academic background, inability of parents to provide required support in school materials and low level of motivation impact greatly on students’ academic results. Superficially, this may appear as the fault of the student. However, in-depth investigations indicate that the students were under circumstances beyond their control. As noted above under sibling size, rural students are under obligation to give essential support to family living. In the course of such duties, students may get to school late or absent, when he gets too tired to continue. Weak pre-JSS academic background cannot be the fault of the student who attended a school conducted under trees, in absence of qualified teachers most of the time and without the needed school materials and home support. 

Parents’ university level aspirations and students’ high grade aspirations were very important factors in the determination of their grades in both subjects. Statistically they were highly significant, p = 0.000. Indications were that both parents and students set themselves assiduously to attain the heights they set themselves. From the interviews, parents and students tended to motivate each other, particularly in the urban areas. In both English and mathematics these 

Younger students’ ability to do better in both subjects was attributed to their better concentration on academic activities than the older students who took much time on income generating activities as parents mentioned during interviews. To parents, older children provided economic support to the poor family in rural and urban poor areas. 

Parents’ level of education had very strong positive correlation with students’ academic grades in English and was statistical significant, p = 0.003. This was a clear manifestation of the importance of home motivation, support and supervision, usually characteristic of urban parents. Less formally educated rural parents, put off by the large numbers of unemployed rural basic school leavers (mostly with bottom grades) and without the economic ability, tend to de-emphasise schooling and look up to their children taking over their farming, fishing or animal rearing occupations when they become old.

Sibling size with its strong negative correlation with achievement in both subjects showed greater effect on English and had statistically significant relationship, p = 0.021. Family economic support given by older children was more in cases where family sizes were large and search for food from farms to feed the family often resulted in loss of school hours. In proclaiming the advantages of large families, some parents reported that older students “rush” to the farm at dawn to bring home foodstuffs before going to school. No doubt, such students arrived in school either late or tired or both. These conditions of students adversely affected performance. No wonder sibling size adversely affected students’ academic achievements as required adequate support was not forthcoming and in addition their time was heavily taxed.

Students’ household chores negatively affected students’ performances in both subjects. Either so much time was lost or students got physically exhausted after the chores or both. Often queues at public pipe stands for water or distances to the river were prohibitive, counting the number of times the individual has to go.

Availability of electricity at home impacted positively on students’ results in English and mathematics but with greater effect on English which was also statistically significant, p = 0.002. In the rural areas where electricity was not available at home, parents and teachers complained that students spent hours outside watching videos operated by commercial houses that used diesel run power generators.

It is important to note that males outperformed females in mathematics as traditionally known and it was statistically very significant, p = 0.000.
(iii) Rural-urban variations in academic attainments 
It is important to note the large Variance Partition Coefficient (VPC), showing the proportion of the total variance that is attributed to variation between the schools: around 70% of the variations in the dependent variables are due to variation among the schools. This is a first sign of the importance of the school context in Junior Secondary Schools in Ghana, since a normal figure for European schools would be 10-20%. 

Two main factors account for the wide disparities of achievements between schools. These are the raw application of the government policy of community participation and the variations in the socio-economic conditions between the rural and urban areas.

(a) Community participation

Ghana’s policy of “community basic schools” implemented through community participation put JSS in poverty stricken rural and sub-urban areas at a disadvantage. In addition to poverty, large numbers of unemployed basic school leavers served as a disincentive. The rural and sub-urban poor perceived community participation as imposition of indirect tax by the government. Quality leadership was lacking in certain rural communities as they spoke about their school as a subject that did not matter. Unequal benefits from parental and community participation accruing to rural, sub-urban and urban JSS were the direct outcomes of unequal economic strengths of the communities, educational levels of parents, and characteristics of the communities- demographic, social, historic, and even religious variations, as well as communities’ perceptions of basic education as “government responsibility”; reported during interviews. From interviews, rural communities maintained lower expectations from education and were less informed about educational returns than their urban counterparts.

(b) Socio-economic conditions
Findings support the theoretical contention that the total environment of the given school, official policy and home conditions determine the quality of education made available and accessed. Quality and quantity of both human and material resources, at home and in school, in the rural and sub-urban areas were below the standards found in the urban areas. Between the rural and urban JSS, there existed “savage inequalities” in the distribution and availability of well educated, experienced professional teachers, school buildings and furniture, books and other teaching and learning materials. Virtually all rural home conditions were substandard as compared with the urban conditions. These were significant contributors to the observed rural-urban differences in educational outcomes 

Parental ability and capacity to influence children’s education vary to the advantage of the urban schools and disadvantage of the rural schools.

Here again, the poverty of the rural areas set their students not only disadvantaged but deprived and distressed, as both teachers and parents acknowledged in interviews.

The unacceptably deplorable rural conditions- lack of all-weather roads, absence of potable water, inadequate electricity supply, lack of descent housing, low levels of medical facilities, etc, etc, repel high calibre teachers and good quality student material (where parents had the means). In certain rural communities drivers refused to cart school materials to certain destinations for the reason of the bad nature of the roads. Students with their teachers reported that they used school hours to go on foot to head-load the materials, including furniture. Rural-urban migration was reportedly depriving rural students of pacesetters, role models and mentors; as migrants left “bag and baggage”.

Conclusion

Even though the government of Ghana attempts to provide a level playing field for all students to compete for placement in higher educational institutions and in jobs, substantial inequalities remain among school types, particularly when the policy of local participation as a variable is introduced. This is as a result of widespread rural poverty.

The persistent “savage inequalities” in all aspects of community and school conditions demand the attention of all stakeholders in manpower development. Repeated dismal performances recorded by JSS in rural areas as compared with their counterparts in the urban areas block their life chances permanently, as no remedial measures are put in place. Viewed from the point that rural boundaries are often coterminous with ethnic boundaries, very unhealthy social inequalities are gradually building up based on ethnicity, as observed in the introductory section. 

The question that was repeatedly put to the researcher by students, teachers and parents from rural and sub-urban schools was, “Sir, Are you going to help us?” Ghana government and her development partners have the answer. Indeed, as long as students from poor rural and sub-urban communities continue to be disadvantaged in educational attainment, they will also suffer disadvantage in the labour market and all other life chances. What is needed is an action plan to equalize educational opportunities across school types in Ghana. Such a plan must receive ongoing attention in the years ahead.
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TABLES
Table 1: The sample schools, students and teachers

	REGION
	
	RURAL
	SUBURBAN
	URBAN
	TOTAL

	ASHANTI
	Schools
	8
	2
	2
	12

	
	Students
	201
	109
	215
	

	
	Teachers
	50
	17
	25
	92

	
	
	
	
	
	

	GREATER ACCRA
	Schools
	6
	2
	2
	10

	
	Students
	260
	140
	180
	580

	
	Teachers
	37
	11
	17
	65

	
	
	
	
	
	

	NORTHERN
	Schools
	9
	5
	2
	16

	
	Students
	497
	378
	74
	946

	
	Teachers
	55
	42
	14
	111

	
	
	
	
	
	

	WESTERN
	Schools
	6
	2
	2
	10

	
	Students
	176
	68
	265
	509

	
	Teachers
	29
	14
	31
	74


Grand totals: 
Schools                48

Students          2,563

Teachers:              342

Table 2: Descriptive statistics for the variables. 

	
	Individual level variables, n=2051 listwise
	n
	Min.
	Max.
	Mean
	Std.

	engrev
	English BECE, 2005, grade reversed
	2218
	1
	9
	5.605
	2.174

	mathrev
	Mathematics BECE, 2005, grade reversed
	2218
	1
	9
	5.393
	2.221

	male
	Gender: Boys=1, Girls=0
	2236
	0
	1
	0.556
	0.497

	age2
	Age: 16yrs +=1, Below 16=0
	2228
	0
	1
	0.527
	0.499

	Pedmiss
	Missing information on parents education=1, else=0
	2237
	0
	1
	0.244
	0.429

	Ped34
	Parents education O-A level, University=1, else=0
	2237
	0
	1
	0.228
	0.419

	Sib4
	Number of siblings in four categories
	2230
	1
	4
	2.849
	0.933

	Clean
	Scale, cleaning house duties, q11a,f,h
	2193
	0
	3
	1.101
	0.810

	Water2
	Water from a pipe, wash clothes, go to market=1
	2202
	0
	1
	0.337
	0.473

	River2
	Fetching water from a river, well =1, else=0'
	2202
	0
	1
	0.248
	0.432

	Hometeacher
	Part-time teacher at home=1, else=0
	2181
	0
	1
	0.185
	0.389

	Electri
	Electricity at home=1, else=0
	2206
	0
	1
	0.671
	0.470

	Transtype
	Type of transport to school: foot to car, q16
	2222
	1
	4
	1.546
	0.959

	Parunivasp
	Parents university aspirations, q13
	2208
	0
	1
	0.730
	0.444

	Higrade_eng
	Students with highest grade aspirations in English
	2211
	0
	1
	0.616
	0.486

	Higrade_math
	Students with highest grade aspirations in mathematics
	2203
	0
	1
	0.494
	0.500

	
	
	
	
	
	
	

	
	School level variables, n=48
	
	
	
	
	

	t_male
	Proportion of male teachers
	48
	0.250
	1.000
	0.772
	0.234

	t_age31plus
	Proportion of teachers aged 31+
	48
	0.000
	1.000
	0.458
	0.242

	t_acedemic
	Proportion GCE+ teachers
	48
	0.000
	1.000
	0.317
	0.256

	t_proff
	Proportional specialist+ teachers
	48
	0.000
	0.750
	0.225
	0.215

	t_rank
	Mean rank of teachers, high score: high rank
	48
	1.000
	4.300
	2.638
	0.876

	t_exper
	Proportion teachers with experience 10+yrs.
	48
	0.000
	1.000
	0.370
	0.253

	s_infstruc
	School mean, infrastructure scale, high: satisfactory
	48
	1.205
	3.531
	2.315
	0.593

	s_engbook
	Mean inadequacy in English books
	48
	3.000
	8.000
	5.571
	1.206

	s_mathbook
	Mean inadequacy in math books
	48
	2.833
	7.200
	4.936
	1.241

	s_libbook
	Proportion with inadequate library books
	48
	0.000
	1.000
	0.766
	0.247

	s_inspec
	Proportion with school inspection monthly+
	48
	0.000
	1.000
	0.482
	0.323

	s_probmean
	Mean evaluation of student problems
	48
	1.000
	2.725
	2.080
	0.455

	
	School type, categorical regressor:
	
	
	
	
	

	Rural
	Rural schools=1, else = 0, reference category
	48
	0
	1
	0.604
	0.494

	Suburb
	Suburban school=1, else=0
	48
	0
	1
	0.229
	0.425

	Urban
	Urban school=1, else=0
	48
	0
	1
	0.167
	0.377


Table 3: Pearson correlations between grades in English and mathematics and individual level regressors, n>2051.a

	
	 
	English grade
	Mathematics grade

	
	
	r
	Sig.
	r
	Sig.

	Male
	Gender: Boys=1, Girls=0
	-0.069
	0.001
	0.000
	0.987

	age2
	Age: 16yrs +=1, Below 16=0
	-0.485
	0.000
	-0.420
	0.000

	Pedmiss
	Missing information on parents education=1, else=0
	0.165
	0.000
	0.160
	0.000

	Ped34
	Parents education O-A level, University=1, else=0
	0.346
	0.000
	0.292
	0.000

	Sib4
	Number of siblings in four categories
	-0.382
	0.000
	-0.324
	0.000

	Clean
	Scale, cleaning house duties, q11a,f,h
	-0.198
	0.000
	-0.191
	0.000

	Water2
	Water from a pipe, wash clothes, go to market=1
	-0.228
	0.000
	-0.236
	0.000

	River2
	Fetching water from a river, well =1, else=0
	-0.371
	0.000
	-0.234
	0.000

	Hometeacher
	Part-time teacher at home=1, else=0
	0.310
	0.000
	0.275
	0.000

	Electri
	Electricity at home=1, else=0
	0.417
	0.000
	0.313
	0.000

	Transtype
	Type of transport to school: foot to car, q16
	0.451
	0.000
	0.410
	0.000

	Parunivasp
	Parents educational aspirations, university level, q13
	0.389
	0.000
	0.345
	0.000

	Higrade_eng
	Students with highest grade aspirations in English
	0.449
	0.000
	0.356
	0.000

	Higrade_math
	Students with highest grade aspirations in math
	0.425
	0.000
	0.462
	0.000


a  r: Peason’s correlation coefficient, 
Sig.: probability value of r, two-tailed.

Table 4: Pearson correlations between mean grades in English and mathematics and school level regressors, n=48.a

	
	 
	English mean
	Mathematics mean

	Variables
	Description
	r
	Sig.
	r
	Sig.

	t_male
	Proportion of male teachers
	-0.086
	0.561
	0.139
	0.345

	t_age31plus
	Proportion of teachers aged 31+
	-0.091
	0.537
	0.009
	0.954

	t_acedemic
	Proportion GCE+ teachers
	0.383
	0.007
	0.260
	0.074

	t_proff
	Proportional specialist+ teachers
	0.290
	0.046
	0.085
	0.567

	t_rank
	Mean rank of teachers, high score: high rank
	0.233
	0.111
	0.010
	0.946

	t_exper
	Proportion teachers with experience 10+yrs.
	-0.039
	0.794
	-0.164
	0.264

	s_infstruc
	School mean, infrastructure scale, high: satisfactory
	0.486
	0.000
	0.338
	0.019

	s_engbook
	Mean inadequacy in English books
	-0.416
	0.003
	-0.270
	0.064

	s_mathbook
	Mean inadequacy in math books
	0.031
	0.833
	-0.014
	0.924

	s_libbook
	Proportion with inadequate library books
	0.235
	0.107
	0.135
	0.361

	s_inspec
	Proportion with school inspection monthly+
	-0.276
	0.058
	-0.216
	0.139

	s_probmean
	Mean evaluation of student problems
	-0.802
	0.000
	-0.786
	0.000


a  r: Peason’s correlation coefficient, 
Sig.: probability value of r, two-tailed.

Table 5: Variance components in multivariate multilevel models,a  n=2051

	English
	M0
	M1
	M2
	M3
	M 4
	M5

	Student level variance (Se) 
	1.291
	1.238
	1.161
	1.161
	1.161
	1.161

	Between school variance (Su)
	3.054
	2.530
	1.899
	1.413
	0.859
	0.930

	Total variance
	4.345
	3.768
	3.061
	2.574
	2.019
	2.091

	Explained between school variance
	0.000
	0.172
	0.378
	0.537
	0.719
	0.696

	Variance partition coefficient (VPC) b
	0.703
	
	
	
	
	

	-2 log likelihood
	6554.4
	6461.6
	6319.3
	6305.1
	6281.9
	6285.8

	Mathematics
	
	
	
	
	
	

	Student level variance (Se) 
	1.554
	1.520
	1.409
	1.409
	1.409
	1.409

	Between school variance (Su)
	3.011
	2.780
	2.190
	2.078
	0.868
	1.190

	Total variance
	4.565
	4.300
	3.599
	3.486
	2.277
	2.599

	Explained between school variance
	0.000
	0.090
	0.283
	0.320
	0.716
	0.610

	Variance partition coefficient (VPC) b
	0.660
	
	
	
	
	

	-2 log likelihood
	6924.7
	6876.4
	6713.4
	6710.8
	6670.7
	6685.0


a  Models: M0: null model, 
                 M1: demographic variables,  

                 M2: All individual level variables, 

                 M3: M2 + School infrastructure and quality of teachers, 

                 M4: M3 + Teachers’ evaluation of student problems, 

                 M5: M2 + school type: rural (ref. cat.), suburban, urban.

b VPC or the intra-class correlation shows the proportion of the total variance in the outcome variables that are due to differences among the schools. 

Table 6: A multilevel analysis of grades in BECE 2005 Estimates of fixed effects a from model 4, plus fixed effects of school type in model 5,    n1=2051 and n2=48.

	
	Model 4
	English
	Mathematics

	Variables
	Description
	B
	S.e.
	Sig.
	B
	S.e.
	Sig.

	Intercept
	Regression constant
	9.371
	1.386
	0.000
	10.896
	1.417
	0.000

	male
	Gender: Boys=1, Girls=0
	0.084
	0.053
	0.114
	0.245
	0.059
	0.000

	age2
	Age: 16yrs +=1, Below 16=0
	-0.368
	0.061
	0.000
	-0.164
	0.067
	0.014

	pedmiss
	No information on parents education
	0.009
	0.071
	0.894
	-0.037
	0.078
	0.631

	ped34m
	Parents education, O-A level+
	0.215
	0.073
	0.003
	0.006
	0.081
	0.942

	sib4
	Number of siblings, 4 categories
	-0.068
	0.030
	0.021
	-0.055
	0.033
	0.096

	clean
	Scale, cleaning house duties
	-0.044
	0.034
	0.199
	-0.048
	0.038
	0.208

	water2
	Water from a pipe, etc
	-0.222
	0.057
	0.000
	-0.256
	0.063
	0.000

	river2
	Fetching water from a river, well 
	-0.094
	0.076
	0.213
	0.002
	0.083
	0.978

	hometeacher
	Part-time teacher at home
	-0.030
	0.071
	0.670
	-0.040
	0.078
	0.607

	electri
	Electricity at home
	0.204
	0.066
	0.002
	0.103
	0.073
	0.157

	transtype
	Type of transport to school
	0.013
	0.032
	0.685
	0.040
	0.035
	0.261

	parunivasp
	Parents university level aspirations
	0.388
	0.068
	0.000
	0.336
	0.075
	0.000

	higrade
	Students with highest aspirations
	0.476
	0.062
	0.000
	0.638
	0.064
	0.000

	s_infstruc
	School mean, infrastructure scale
	0.100
	0.277
	0.719
	-0.268
	0.284
	0.350

	s_academic
	Proportion GCE+ teachers
	0.343
	0.597
	0.568
	-0.747
	0.602
	0.221

	s_engbook
	Mean inadequacy in text books
	-0.128
	0.134
	0.341
	0.103
	0.120
	0.395

	s_probmean
	Evaluation of student problems
	-2.002
	0.368
	0.000
	-2.857
	0.363
	0.000

	
	Model 5
	
	
	
	
	
	

	Suburb
	Suburban school=1, else=0
	0.447
	0.353
	0.211
	-0.540
	0.398
	0.181

	Urban
	Urban school=1, else=0
	2.753
	0.402
	0.000
	2.478
	0.454
	0.000


a B: estimated (fixed) regression coefficient, 
S.e.: standard error of B, 

Sig.: the probability value of the t-statistic for the B coefficient, two-tailed. 
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