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Abstract  

Education is an important tool that governments often use to attain national development. 

Therefore, it behooves governments to provide adequate resources and facilities needed in the 

education sector. Hence, the spatial pattern of these facilities and resources is important to the 

socio-economic development of any society and should not be ignored. Given this, this study focused 

on examining the spatial pattern of public education resources in Adamawa State, Nigeria to 

enhance access to affordable education and community development in the state. Secondary data 

on the quantity and locations of public education resources, personnel, and rate of students' 

enrolment in public schools during the year 2016/2017 academic session were collected from 

education Departments of all the Local Government Area (LGAs) in Adamawa state, as well as 

Adamawa State Education Ministry and Boards. Both Simple descriptive and inferential statistics 

were used for data analyses. The result of the study revealed an uneven spatial pattern of public 

education resources among the 21 LGAs in the State. The implications of the observed spatial 

pattern include the fact that some communities, LGAs, and/or regions in the state are more 

advantaged educationally than others and public education resources are more accessible in the 

advantaged LGAs than in the disadvantaged LGAs. Hence, to increase the accessibility rate of 

Adamawa State residents to public education resources and services, the need to recruit and 

redistribute teachers, among other resources, based on the needs of different communities, and 

LGAs was recommended. 

Key Words: Spatial pattern, Public education facilities, Socio-economic development, 

Location Quotients 

 

Introduction 

Education is important to socio-

economic development. Education 

provides an impetus for socio-economic 

transformation and it is an effective tool in 

developing programmes that involve 

human beings (Hafiz et al., 2016 and 

Kanayochukwu et al., 2020). Moral values 

and knowledge that propel socio-

economic development are transmitted via 

an effective education system. 

Mohammed (2015) emphasized that 

access to an affordable and efficient 

education system enhances a happy and 

stable life, equal opportunities, financial 

stability, self-confident and safer society. 

However, to achieve an efficient 

education system that would trigger socio-

economic development, it is imperative to 

ensure that spatial patterns of education 
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resources are void of inequalities 

(Mustapha et al., 2016). Therefore, due to 

its development rather than profit-oriented 

focus, the public education system 

includes physical structures (classes, staff 

rooms, and libraries), human personnel 

(teaching and non-teaching staff), and 

instructional materials (books, pens, and 

pencils) is an effective tool at 

governments' disposal to initiate socio-

economic development.  

However, there are reports of 

inequality in the spatial pattern of public 

education resources in different parts of 

the world. According to Adamson and 

Darling-Hammond (2011), inequality in 

the spatial pattern of qualified Teachers is 

bound in America. In Busia County, 

Kenya, Moses et al. (2012) reported 

spatial inequality in the number of student 

to toilet ratio. Also, qualitative public 

school buildings were reportedly unevenly 

distributed across the Philippines (Ligaya 

et al., 2016). Ita et al. (2012), Aliyu et al. 

(2013), and Balogun (2018) reported 

inequalities in the spatial pattern of 

education facilities in Cross River, 

Adamawa, and Kogi States of Nigeria 

respectively.  

Inequalities in the spatial pattern of 

socio-economic infrastructure in Nigeria 

are often attributed to factors such as 

geographical diversity of regions, 

remoteness of communities from the city 

centres, and the government's failure to 

consider the population size of various 

communities (Human Development 

Network, 2013, Ita et al., 2012, and 

Mustapha et al., 2016). Unfortunately, 

there are reported negative impacts of 

inequalities in the spatial pattern of 

education resources on socio-economic 

development. According to 

Kanayochukwu et al. (2020), a major gap 

in the quality of the learning environment 

results from the inadequacy of classrooms 

and poor maintenance culture. Mustapha 

et al. (2016) reported that a low population 

possibly results in the under-utilization of 

the provided educational resources, but 

over-utilization of resources often 

occurred when the provided resources are 

short of the required populations. Hence, 

the extent to which people have access to 

an effective public education system is 

influenced by the spatial pattern of public 

education resources. Consequently, 

proper siting of education resources would 

enhance equalization of educational 

opportunities, and the production of 

literates needed for national development 

(Kanayochukwu et al., 2020).  

In Adamawa State, although public 

school structures appear to have been 

provided in many parts of the state, yet the 

uneven spatial pattern of public schools, 

low accessibility to the public education 

system, and high rate of illiteracy 

(48.71%) are reported in Adamawa State 

(Aliyu et al., 2013 and NPC, 2006). The 

findings of these reports indicate low 

socio-economic development for 

Adamawa State. Consequently, to achieve 

socio-economic development in 

Adamawa State, it is important to ensure 

equity in the spatial pattern of public 

education resources. Unfortunately, not 

many known studies have been conducted 

on the spatial distribution pattern of public 

education resources in Adamawa State 

which offers an opening for this study. 

Therefore, this study analyzed the spatial 

pattern of public education resources 

(facilities and personnel) in Adamawa 

State to ascertain spatial-related 

challenges facing the education sector in 

the State. The specific objectives of the 

study are to: assess the spatial pattern of 
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public education resources in the study 

area, and examine the implication(s) of the 

pattern on the socio-economic 

development of the state.  

 

Materials and Methods  

Study Area 
The study area is Adamawa State, 

Nigeria. The state has 21 LGAs, and a 

projected population of 4,470,434 in the 

year 2017 (Anjorin et al., 2021). 

According to Adebayo (2020), Adamawa 

State lies between latitude 07o15′N and 

10o58′N and longitude 11o29′ and 13o47′E 

(Fig 1). Adamawa State has both rainy and 

dry seasons (April to October and 

November to March respectively), the 

state falls within Guinea and Sudan 

Savannah vegetation zones, with 

undulating landforms (Adebayo and 

Zemba, 2020; Akosim et al., 2020 and 

Tukur and Mahmud, 2020). Fakuade 

(2020) stated that there are many 

indigenous and non-indigenous ethnic 

groups in the state including Bachama, 

Kwa, Kilba, Marghi, Ibo, Yoruba, and 

Tiv; as well as many institutions of 

learning including Universities, 

Polytechnics, and Colleges of Health, 

Agriculture, Education, and Legal 

Studies.  
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Fig. 1: Adamawa State showing LGAs and their capitals 
Source: Anjorin et al. (2021). 
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Methods  
Data on the spatial pattern of the tabulated public education resources were sourced and 

analysed.  

Table 1: Assessed public education resources 

S/No Public Education Variables 

1 Primary Schools 

2 Primary Schools Teachers 

3 Primary Schools Enrolment rate during 2016/2017 academic 

session 

4  Secondary Schools 

5 Secondary Schools Teachers 

6 Secondary Schools Enrolment rate during 2016/2017 academic 

session 

7 Post- Secondary Schools 

 

Data were sourced from the records of 

the 21 LGA secretariats in the State, 

Adamawa State Ministry of Education, 

Adamawa State Universal Basic 

Education Board (SUBEB), Adamawa 

State Post-Primary School Management 

Board (ADSPPSMB), National 

Population Commission office (NPC) 

Yola and from previous publications 

including books and journals. Two sets of 

questionnaires were administered for data 

collection and relevant photographs were 

taken. While a set of questionnaires was 

administered on each of the 21 Local 

Government Councils, another set was 

administered on the States' Ministry of 

Education and Education Boards. These 

questionnaires were used to collect data on 

the number and locations of the selected 

public education variables domiciled in 

their respective domains.  

Data Analysis 
Descriptive statistics were used to 

analyze the quantum of each of the 

variables in each LGA, and the spatial 

concentration pattern of each public 

education resource across the state was 

analyzed via the Location Quotients 

Statistical Technique. According to Fattah 

and Rahman (2013) and Manolis et al. 

(2017), Location Quotients statistic is 

widely used especially in regional studies, 

to "mathematically index a region's 

economy to a larger reference economy". 

That is, the location quotient statistic is 

useful in estimating "the share of an 

economic activity in a spatial unit 

compared with the corresponding share of 

this activity in the national economy" 

(Manolis et al., 2017).   

Formula for Location Quotients is LQi = 

(ei/e) / (Ei/E).  

Where,  

LQi = Location quotient for facilities for 

the Local Government/State.  

ei   = The total number of facilities in 

the Local Government i; 

   e = Total number of facilities in the State; 

   Ei = Population of the Local 

Government i;     

E = Total population of the State. 

In addition, the average LQ score for 

the state, which is one (1), forms the basis 

for the comparison of the spatial 

concentration of each public education 

facility and personnel per LGA. The 

minimum standard for the LQ test is one 

(1) and it indicates sufficiency of the 
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facility while less than 1 is insufficiency. 

Scores above one (1) indicate a high 

concentration of facilities in the study 

area. Thereafter, the LQ values of all the 

assessed public education resources in 

each LGA were summed and compared to 

the state LQ average score, and this 

formed the basis for the classification of 

LGAs into low, moderate, and high 

classes, as well as for comparing 

concentration pattern of these resources in 

all the LGAs in Adamawa State. ArcGIS 

10.5 module which combines the 

minimum, maximum, sum, mean, median 

and standard deviations of values was 

used for the classification and mapping. 

Results and Discussion 

Spatial Pattern of Public Education 

Resources in Adamawa State 
The spatial distribution patterns of 

public education resources in Adamawa 

State were assessed to examine the rate 

that school-age children have access to an 

inexpensive public education system. The 

results are presented in Tables 2, 3, and fig 

2. 

Distribution Pattern of Public 

Education Resources by LGAs 
Distribution pattern of public education 

resources in the 21 LGAs of Adamawa 

State is presented in Table 2. 
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Table 2: Aggregate of Spatial Pattern of Public Educational Resources in Adamawa State 

LGAs Population No of: No of: No of Post-

Secondary 

Schools 

Population 

with 

Degree/HND 
Primary 

Schools 

Primary 

Teachers 

Primary 

Students' 

Enrolment 

Secondary 

Schools 

Secondary 

Teachers 

Secondary 

Students' 

Enrolment 

Demsa 254,348 121 950 25686 43 401 8114 1 2996 

Fufore 292,497 151 950 38602 39 418 7262 0 1222 

Ganye 231,539 116 1025 34739 29 319 8062 1 1158 

Girei 183,432 82 1294 23568 30 682 8455 2 2437 

Gombi 206,622 118 1071 31319 42 590 9553 0 1565 

Guyuk 250,868 89 896 26162 34 426 7736 0 2560 

Hong 238,649 117 1775 28069 69 1469 18569 1 2324 

Jada 237,728 138 828 36782 32 274 6703 0 500 

Lamurde 159,173 74 662 23818 20 411 5413 0 1348 

Madagali 190,251 95 1117 28639 34 424 6948 0 1531 

Maiha 156,932 74 688 18639 22 155 5178 0 816 

Mayo-Belwa 216,076 146 1197 35423 41 403 8865 1 930 

Michika 219,143 119 1244 31467 53 635 11552 1 2237 

Mubi-North 213,174 65 629 21849 33 507 9818 3 2678 

Mubi-South 181,940 68 706 23227 30 455 7509 0 1912 

Numan 128,017 64 802 15471 24 496 7735 0 1489 

Shelleng 210,347 53 567 4003 24 196 3793 0 1504 

Song 271,910 113 922 26930 48 573 10111 0 1397 

Toungo 73,432 47 63 10435 6 45 2048 0 385 

Yola-North 279,741 24 1825 24539 33 1431 16640 0 9140 

Yola-South 274,605 74 1534 61654 41 1426 16673 5 5471 

State Total 4,470,434 1,948 20,745 571,021 727 11736 186737 15 45600 

Sources: Education Units of Adamawa State Local Government Councils (2018).  

      Adamawa State Universal Basic Education Board, (ADSUBEB), Yola (2018). 

  Adamawa State Post Primary School Management Board, (ADSPPSMB), Yola (2018).  

      Department of Planning, Research and Statistics, Adamawa State Ministry of Education, Yola (2018) 
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Table 2 shows there were 1,948 public 

primary schools, 20,745 public primary 

schools Teachers, and 571,021 public 

primary schools enrolment; 727 public 

Secondary schools, 11736 public 

secondary school Teachers and 186,737 

public Secondary schools enrolment, and 

15 post-secondary schools in the state 

during the 2016/2017 academic year. 

However, there is an indication of 

inequality in the distribution of these 

public education resources across the 

State. While Fufore, Mayo-Belwa, Jada, 

and Demsa LGAs have the highest 

numbers of public primary schools in the 

state, Yola North, Toungo, Shelleng, and 

Numan LGAs are among LGAs with the 

least number of public primary schools. 

Also, public primary school teachers are 

more in Girei, Yola-North, Hong, and 

Yola South LGAs. Yola North, Toungo, 

Shelleng, and Numan with lower student 

enrolment during the year 2016/2017 

academic session have more public 

primary schools than Yola South LGA 

with the highest number of student 

enrolment.  

The spatial disparity is not limited to 

primary schools alone. For instance, out of 

the 727 public secondary schools in the 

state, Hong LGA has the highest number 

followed by Michika, Song, Demsa, and 

Gombi LGAs. While Mayo-Belwa and 

Yola South LGAs have 41 public 

secondary schools each, Toungo LGA has 

the least. The highest number of public 

primary and secondary school teachers is 

in Yola North and Hong LGAs 

respectively. There is a sharp contrast in 

the spatial distribution pattern of 

population and public education resources 

in Adamawa State. Yola North (the 

second most populated LGA in the State) 

has the least number of public primary 

schools, even less than that of Toungo (the 

least populated) LGA. 

Concentration Pattern of Public 

Education Facilities in Adamawa State 
The result of the spatial concentration 

pattern of public education resources in 

Adamawa State which was determined 

through Location Quotient (LQ) analysis 

is presented in Table 3.
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Table 3: LQ Analysis of Spatial Concentration Pattern of Educational Facilities in Adamawa State  

LGAs No of No of No of Post-

Secondary 

Schools 

Population 

with 

Degree/HND 

Total Rank Class 

Primary 

Schools 

Primary 

Teachers 

Primary 

Students' 

Enrolment 

Seconda

ry 

Schools 

Secondar

y 

Teachers 

Secondary 

Students' 

Enrolment 

Yola-South 0.62 1.20 1.76 0.92 1.98 1.45 5.43 1.95 15.31 1st  

H
ig

h
 Hong 1.13 1.60 0.92 1.78 2.34 1.86 1.25 0.95 11.83 2nd 

Girei 1.03 1.52 1.01 1.01 1.42 1.104 3.25 1.30 11.64 3rd 

Mubi-North 0.70 0.64 0.80 0.95 0.91 1.10 4.19 1.23 10.52 4th 

 

Michika 1.25 1.22 1.12 1.49 1.10 1.26 1.36 1.00 9.80 5th 

M
o

d
er

at
e 

Yola-North 0.20 1.41 0.69 0.73 1.95 1.42 0.00 3.20 9.60 6th 

Mayo-Belwa 1.55 1.19 1.28 1.17 0.71 0.98 1.38 0.42 8.68 7th 

Numan 1.15 1.35 0.95 1.15 1.48 1.45 0.00 1.14 8.67 8th 

Gombi 1.31 1.12 1.19 1.25 1.09 1.11 0.00 0.74 7.81 9th 

Demsa 1.09 0.80 0.79 1.04 0.60 0.76 1.17 1.15 7.40 10th 

Madagali 1.15 1.27 1.18 1.10 0.85 0.87 0.00 0.79 7.21 11th 

Ganye 1.15 0.95 1.17 0.77 0.52 0.83 1.29 0.49 7.17 12th 

Mubi-South 0.86 0.84 1.00 1.01 0.95 0.99 0.00 1.03 6.68 13th 

 

Lamurde 1.07 0.90 1.17 0.77 0.98 0.81 0.00 0.83 6.53 14th 

L
o

w
 

Song 0.95 0.73 0.78 1.09 0.80 0.89 0.00 0.50 5.74 15th 

Guyuk 0.81 0.77 0.82 0.83 0.65 0.74 0.00 1.00 5.62 16th 

Maiha 1.08 0.94 0.93 0.86 0.38 0.79 0.00 0.51 5.49 17th 

Jada 1.33 0.75 1.21 0.83 0.44 0.68 0.00 0.21 5.45 18th 

Fufore 1.18 0.70 1.03 0.82 0.54 0.59 0.00 0.41 5.27 19th 

Toungo 1.47 0.18 1.11 0.50 0.23 0.67 0.00 0.51 4.67 20th 

Shelleng 0.58 0.58 0.15 0.70 0.35 0.43 0.00 0.70 3.49 

 

21st 

 State Average 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 8.00   
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Based on the Adamawa States’ total 

spatial concentration average (LQ 

average) of public education resources 

(8.00), Table 3 shows the spatial 

concentration pattern of public education 

resources in Adamawa State and the rank 

of each LGA in respect of their 

concentration level. Hence, while public 

education resources are highly 

concentrated in Yola-South, Hong, Girei, 

and Mubi-North LGAs, nine (9) LGAs 

ranked in 5th to 13th positions are in the 

moderate class. The remaining LGAs are 

in 14th – 21st positions due to the low 

concentration average of public education 

resources.  

However, the concentration pattern of 

each resource varies among the LGAs. 

There is an over-concentration of public 

primary schools in all the LGAs except 

Guyuk, Mubi-North, Mubi-South, 

Shelleng, Song, Yola North, and Yola 

South. Despite the total population size, 

administrative and socio-economic status, 

and closeness to, or being, the state 

capital, it is observed that Yola North, 

Yola South, Song, Mubi North, and Mubi 

South LGAs have low concentration 

average in most of the assessed public 

education resources. Yola North (the state 

capital and the second most populated 

LGA) and Yola South LGAs (closest LGA 

to the State capital and the third most 

populated LGA in the state) have a low 

concentration of public primary schools. 

Also, public primary school enrolment 

and the number of secondary and 

postsecondary schools are poorly 

concentrated in Yola North LGA.  

Public primary school teachers are 

either moderately or highly concentrated 

in Girei, Gombi, Hong, Madagali, Mayo-

Belwa, Michika, and Numan LGAs. In 

addition, most commercially developed 

LGAs in Adamawa State (Yola North, 

Mubi North, and Mubi South LGAs) have 

a low spatial concentration of many of 

these public education resources. 

Although Yola South and Mubi North 

LGAs are shown to have a high spatial 

concentration of post-secondary schools, 

this finding largely implies that most 

urbanized and populated LGAs in 

Adamawa State have a low spatial 

concentration of public education 

resources.  

The spatial concentration pattern of 

public secondary school resources in 

Adamawa State is not different from that 

of public primary schools. Public 

secondary school resources are highly 

concentrated in Yola South, Mubi North, 

Yola North, Ganye, Lamurde, Guyuk, 

Maiha, Jada, Fufore, and Toungo LGAs 

but low in Shelleng LGA during the year 

2016/2017 academic session. While Yola 

South, Hong, Girei, Michika, Yola North, 

Numan, and Gombi had a high spatial 

concentration of public Secondary School 

Teachers, students' enrolment was high in 

the public primary than in secondary 

schools in some rural-based LGAs like 

Mayo-Belwa, Gombi, Madagali, Ganye, 

Lamurde, Guyuk, Maiha, Jada and Fufore 

LGAs. Besides, there was generally a low 

spatial concentration of public education 

resources in Toungo LGA except for the 

number of public primary schools and 

students' enrolment therein. The spatial 

concentration pattern of public education 

facilities in Adamawa State is shown in 

fig. 2. 
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Fig. 2: Spatial Concentration Pattern of Public Education Facilities in Adamawa State 
Source: Anjorin (2021) 

 

Implications of the Spatial Pattern of 

Public Education Resources on Socio-

Economic Development 
Education is germane to socio-

economic development as it affects every 

aspect of human endeavour, helps to 

eradicate poverty, and achieve sustainable 

development (Adefila, 2008 and Sadiq et 

al., 2016). Unfortunately, the findings of 

this study indicate inadequacy and 
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inequality in the spatial pattern of public 

education resources in the state. For 

instance, there are fewer public Primary 

Schools in Yola North, Yola South, 

Shelleng, and Mubi North compared to the 

population of these LGAs. Hence, 

residents of LGAs with fewer public 

Primary Schools often have less access to 

an effective and affordable public 

education system. Such low access to the 

public education system can be adduced to 

the reported high illiteracy level (48.71%) 

in Adamawa State (NPC, 2006).  

Also, the need to fill the gap created by 

inequalities in the spatial pattern of public 

education resources in the State promotes 

the establishment of private schools which 

are profit-oriented and often expensive for 

many parents. According to the Federal 

Ministry of Education (2019), there were 

469 registered private Pre-Primary and 

Primary Schools in Adamawa State, 

especially in Yola North, Hong, Yola 

South, Mubi North, Numan, Song, and 

Mubi South LGAs that have between 20 

and 73 private Pre-Primary and Primary 

Schools each. However, despite the 

expensiveness of these private schools, 

many parents prefer to patronize them 

because of their assurance of quality 

services coupled with a strike-free 

education system that enables their wards 

to graduate on time.  

Unfortunately, residents of LGAs with 

a low concentration of public education 

resources, and who could not afford 

private schools are often deprived of 

access to a quality education system. The 

low rate of students' enrolment into public 

Secondary Schools in Fufore, Ganye, 

Jada, Lamurde, Madagali, Maiha, Mayo-

Belwa, and Toungo LGAs is linked to the 

inadequacy of public secondary school 

resources in those LGAs. The study of 

Cunha et al. (2009) and Joseph (2015) 

attest that inequality in the spatial 

distribution pattern of education facilities 

often lead to low school attendance, mass 

failure due to long walk to school, high 

rate of school dropout, and impregnation 

of girl students all of which will ultimately 

lead to lower education outcomes.  

Furthermore, under and/or 

overutilization of education resources can 

result from inequality in the spatial pattern 

of public education resources. For 

instance, over-concentration of Teachers 

in Hong, Numan, and Yola North with low 

student enrolment would naturally 

promote Teachers' redundancy in those 

LGAs, while Teachers in Fufore, Ganye, 

Lamurde, Jada, and Toungo LGAs may be 

over-laboured due to high students' 

enrolment and fewer Teachers. 

Consequently, Mustapha, et al., (2016) 

warned that Teachers in charge of 

overcrowded classrooms may be less 

productive due to undue pressure to 

manage such classes.  

  

Conclusion  

This study aimed at analysing the 

spatial pattern of public education 

resources in Adamawa State to ascertain 

spatial-related challenges facing the 

education sector in the State. The result 

indicates inequality in the distribution 

pattern of all the assessed public education 

resources across the State. In terms of 

concentration pattern, public education 

resources were found to be highly 

concentrated in four LGAs namely, Yola 

South, Hong, Girei, and Mubi-North 

LGAs; while most of the urbanized, 

highly populated, and commercially 

developed LGAs such as Yola North, 

Mubi North, and Mubi South LGAs have 

a low concentration of many public 
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education resources. In addition, the study 

indicates that population size seems not 

considered before allocating public 

education resources to various LGAs in 

the State. Given these findings, it is 

concluded that the current spatial pattern 

of public education resources in Adamawa 

State can promote inefficiency, 

redundancy, over-populated classrooms, 

poor education outcomes, and socio-

economic under-development in 

Adamawa State. 

 

Recommendation 

Based on the findings of this study, the 

following recommendations were made:  

- There is a need to study the spatial 

concentration disparities in the 

qualities of public school facilities in 

the state.  

- More schools, especially Secondary 

Schools, should be built in the 

disadvantaged LGAs in Adamawa 

State.  

- More public school teachers should be 

recruited to eliminate the inadequacy 

of teachers in public schools. 

However, Teachers in the state public 

schools must be redistributed across 

the state, especially to the rural LGAs 

to reduce the over-concentration of 

teachers in a few urban communities 

and LGAs. 
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