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Returns on Education Investment
Entry Requirements for Formal Job Positions in Ghana (Amankrah, 2007)
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Spatial Inequality

Source: Millennium Campaign & the ODI, 2010) 

Source: USAID

Source: GFC Collection and World of Stock
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State of Youth Education in Ghana

• Low academic performance (Abukari, 2010)

Performance is low compared to other African countries 

with similar income levels

62% qualified for senior high  in 2009

• High dropout rate (UNESCO, 2013) 
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What Do We Know?
• Context matters

– Individual, classroom, school, and 
community characteristics 
influence academic performance. 
(Bowen, Bowen, & Richman, 2000; Chowa, Ansong, & Osei-
Akoto,2012; Johnson, Wolke, Hennessy, & Marlow, 2011; 
Smith & Barrett, 2010). 

• Research seldom focuses on…
– the relative role of Individual, 

classroom, and school 
characteristics in explaining 
academic performance. 

– possible geographical variations.

Students assemble in front 
of a rural school in Ghana
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Study Aims
To examine the extent to which…

1. geographical inequalities exist in academic achievement at 
the middle school level in Ghana

2. the direction and magnitude of the relationships between 
academic achievement and a set of nine predictors vary by 
locality
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Data Analysis
• The Moran's I test 

– To evaluate whether the pattern of academic achievement 
is clustered, dispersed, or random. 

• Ripley's K-function tool in ArcGIS Desktop to conduct 
multidistance spatial cluster analysis
– to guide the selection of appropriate distance at which to 

test possible clustering or dispersion
• Ordinary least squares regression

– assumes the predictors of academic achievement              
are constant across the study area

• Geographically weighted regression 
– assumes the predictors of academic achievement             

are not constant across the study area
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Spatial Inequality Exists in                
Academic Achievement

The Moran's I test revealed statistically significantly clustering of students 
who obtained a passing score: (M(i)=.29, Z-Score=7.32, p < .01).

Percentage of candidates that earned a 
passing grade

Results of spatial autocorrelation 
(Moran's I)



―The OLS model explains 16.53% 
of the variance in academic 
achievement (Adj R2= .1653). 

―Household size and female 
employment are negatively 
associated with academic 
achievement.

―Male employment is positively 
associated with academic 
achievement.

―6 of 9 predictors are not 
significantly associated with 
academic achievement.

Predictors of Academic Achievement
Global Estimates



There is wide variability in the parameter estimates

Predictors of Academic Achievement
Geographically Varying Results



• Across all districts, the relationship 
between household size and 
academic achievement was negative

• The GWR results revealed that 58% 
of the local coefficients p>.05

Predictors of Academic Achievement
Geographically Varying Results

• From the OLS estimates, electricity 
connectivity is not a significant 
predictors, but based on the GWR, 
it is a positive predictor in 20% of 
the 170 districts.



―Male employment is positively associated with academic achievement.
―In contrast, female employment is negatively associated with academic 

achievement.

Predictors of Academic Achievement
Geographically Varying Results



―In the places where female literacy rate is significant, the relationship is negative
―In the places where male literacy rate is significant, the relationship is positive

Predictors of Academic Achievement
Geographically Varying Results



Discussion
• Academic achievement of middle school students in Ghana 

depends on where they live and attend school.
– There is north/south, rural/urban disparity. 
– This discrepancy suggests an uneven playing field exists for 

students who attend school in disadvantaged districts.

• Factors that drive academic outcomes are not stationary, as 
they depend on locality of the district.
– What matters most is a locality's extent of “urban 

advantage” and not merely living in an urban area
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Research 

• More research on 
educational outcomes needs 
to focus on potential spatial 
variation. 

• A good understanding of 
educational outcomes across 
the board is important, but it 
is equally important for 
studies to test the 
moderation effects of 
locality.

Policy

• One-size-fits-all policies and 
interventions may not be 
appropriate because factors 
that predict educational 
outcomes may not be 
stationary.

• Educational development 
and policy ought to 
emphasize decentralization, 
so educational investments 
and interventions can be 
tailored to local needs.

Implications 



Questions & Discussions

David Ansong
University of North Carolina at Chapel Hill

School of Social Work
ansong@email.unc.edu

Thank you!

Under-resourced School in Ghana
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