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Abstract 
 

The main aim of this paper is to find out the relationship between the household level of income and the level of education for the house-

hold being lived in southern Darfur state (Sudan) since they were seriously affected by the war conflict and lost most of their income 

sources. One-way Analyses of Variance (ANOVA) have been used to asses this relation where the independent variable and dependent 

variables are categorical and continuous respectively. Data gathered from Household survey (HHS) is analyzed. The results indicate the 

existence of relationship between certain education groups and the level of income, mainly high level of education comparing with the 

low level. 
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1. Introduction 

It is often said that education is the key to success. Education 

broadens one’s mind, builds confidence to makedecisions, face 

challenges and accept failures, and open the door to new and bet-

ter job opportunities. 

During the first decade of this century, all Darfur states especially 

Southern Darfur state has faced horrible militant crisis by some 

military movement targeting the civilians in the region which 

leads to serious social and economic collapse, especially in terms 

of the livelihood for the affected people, these situations together 

with the scarcity of the natural resources at that time force a ma-

jority of the people for losses their main sources of income and 

then hindering their ability to have a better style of life. However, 

due to this situation thousands of people become homelessness 

leaving their areas of origin and lived around the main localities 

near the big cities as an internally displaced peoples (IDPs) in 

camps seeking better situation of life. As a result of that, this situa-

tion makes hard pressure to the limited resources in cities and 

inflates the phenomena of the unemployment.  

This study would be conducted to see the main factors that affect-

ed determination of income level for the affected people in South-

ern Darfur state targeting two localities (Bolbol and Beliel) in 

concentration on the direction of the relationship between the 

education levels as an independent categorical variable with four 

levels and the level of income as a continuous dependent variable. 

Problem and objectives of the study 

No one can deny the role played by income into human life, as it 

is known, the money is the lifeblood. However, it will make it 

difficult for everyone to have a better life style in the absence of 

basic services such as food, clothes, health, education and security, 

which were impossible to obtain if an appropriate source of in-

come are available. The main objectives of this paper are:  

 To find out the relationship between household head level 

of income and their education level. 

 To reject one of two opposing mutually exclusive hypothe-

ses based on observed data. The null hypothesis states that 

the population means are equal; the alternative hypothesis 

states that not all the populations' means are the same. 

These objectives would be achieved using the ANOVA test 

through the calculation of the probability which is called the p -

value. A large p -value (i.e., p > 0.05) implies that the observed 

data represent a likely event under the null hypothesis; hence there 

is no evidence to reject the null hypothesis as false. 

On the other hand, a small p -value (i.e., p ≤ 0.05) suggests that 

the observed data represent a highly improbable event if the null 

hypothesis is true.Therefore, the observed data contradict the ini-

tial assumption and the null hypothesis should be rejected. 

Assumptions 

One assumption is tested (i.e., There is a direct relation between 

the level of income and the level of education) 

2. Literature review 

2.1. Income inequality and education 

The high and positive correlation between education and income 

is a well-established fact. In the theory of the human capital, [1] 

showed that acquiring education increases the skills and compe-

tencies of individuals and their productivity. Since in a competi-

tive labor market wages equal workers’ productivity, higher 

productivity leads to higher wage.This means that a more educated 

society holds greater welfare. Since its conceptualization, this 

theory was the focus of increasing scientific research. Supporting 

as well as opposing views have encouraged the production of 

countless empirical and theoretical studies. Nowadays, the ac-
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knowledgment of a causal relationship between education and 

earning is a well-established result, and it is one of the most im-

portant achievements in economics. Conversely things are less 

clear cut when analyzing the link between income inequality and 

educational attainments. On the one hand, rising wage inequality 

should encourage investments in education mainly because it rais-

es the return to education. [2] Observes a faster skill accumulation 

as a result of rising returns. This increase in the supply of skills 

should eventually mitigate the increase in inequality. On the other 

hand, increasing income inequality affects also the resources that 

households have been available to finance education. The inter-

generational theory claims that there exists a perfect correlation 

between income and education distributions. This entails that bar-

riers, e.g. liquidity constraints, family background, might prevent 

the investment in education for the fraction of the population be-

longing to the bottom of the income distribution. If the intergener-

ational mechanism is persistent, then the same parts of population 

are trapped at low levels of education and income for more than 

one generation. 

2.2. Measures of education and income 

The main measure of educational attainment used in the literature 

is the highest degree of education an individual has completed. 

Education can be recorded as years of completed education or as 

an ordinal variable with the obvious ordering going from the low-

est to the highest level of education. An alternative measure used 

by several empirical studies is also the enrollment rate for the 

three educational levels (primary, secondary, and tertiary educa-

tion). Regarding the macro studies, income inequality is measured 

by the Gini index as well as the income quartiles, while the micro 

studies have used the family income as a determinant of educa-

tional choices. 

2.3. Empirical evidence 

Papers analyzing the effect of income (wealth) inequality on edu-

cational attainments can be divided into two broad groups: the first 

one related to the macroeconomic literature analyzes the more 

general relationship between inequality and growth, and considers 

education as a key factor to increase growth. The second group of 

studies focuses on the effect of family income on children’s out-

comes and applies a microeconomic approach. However, both 

groups attempt to provide evidence and/or theoretically support 

for the idea that unequal society might harm investments in educa-

tion. Amongst others, the papers [3, 4, and 5] pertain to the mac-

roeconomic approach. In particular, and ("as stated by Galor & 

Zeira [3]") in the presence of imperfect credit markets, the wealth 

distribution affects investments in human capital. By developing 

an overlapping generation model with intergenerational transmis-

sions and suggest that the initial distribution of wealth is crucial to 

determine individuals’ educational choices and the aggregate out-

put both in the short and in the long run. Along the same line of 

reasoning, [4] end up with similar conclusions. Their theoretical 

model suggests that the pattern of occupational (educational) 

choice is shaped by the initial distribution of wealth. [5] Investi-

gates the relationship between income distribution, democratic 

institution and growth. The paper mainly aimed at addressing data 

and estimation issues. One of the main conclusions of the paper is 

that there is strong empirical support for the link going from in-

come distribution to education decisions, i.e. more equal societies 

have higher rates of investment in education. In addition, [6] per-

form an empirical analysis using household surveys for 35 coun-

tries. They demonstrate that the poverty index, their proxy for 

economic status of the household, is correlated with reduced 

school attainmentinthepoorest40percentofthepopulation. [7] Inves-

tigates the issue using an unbalanced panel of 108 countries for 

the period 1960-95. His main finding is a robust negative correla-

tion between income inequality and secondary education enrol-

ment. The effect is stronger when considering female’s access to 

any level of education. These results support the view that poor 

families are prevented from accessing school by their low incomes. 

Thus, greater income inequality reduces access to school. Except 

for the theoretical papers [3, 4 and 5], the empirical macro-studies 

lack in properly addressing the endogeneity of the inequality vari-

able; that is, when other omitted factors are correlated with both 

the education and inequality measure, or when the causation goes 

to the other way around (education causes inequality). Thus, cau-

tion is needed when interpreting these results. 

3. Methodology 

Before starting the analysis one must consider the method when 

designing a study. The method of analysis depends on the nature 

of the data and the purpose of the study. However, since our data 

is both categorical (independent variable with four levels) and 

continuous (dependent variable) the suitable method to conduct 

the study is the statistical one-way analysis of variance (ANOVA).  

One-way analysis of variance (ANOVA) is used to compare sev-

eral means. This method is often used in scientific or medical 

experiments when treatments, processes, materials or products are 

being compared. 

ANOVA postulated mathematical equation that relates the meas-

ured response of the elements to the sources of variation using a 

number of assumptions. In ANOVA the sum of squares of a 

source of variation is a measure of the variability due to that 

source. Sum of squares is usually denoted as ‘‘SS’’ with subscript 

identifying the corresponding source. 

3.1. Degrees of freedom 

The degrees of freedom refer to the number of independent obser-

vations that are calculated in the sum of squares (Keppel 1973). It 

is often denoted as ‘‘df. ’’ Li (1964: 35–36) postulated that the 

degree of freedom for the difference between (or sum of) two 

quantities is equal to the difference between (or sum of) the two 

corresponding number of degrees of freedom. The degrees of 

freedom of a source of variation can also be determined from its 

structure, regardless of whether it contains a single factor or sev-

eral factors combined in a nested or crossed manner.  

The following are rules for determining degrees of freedom of a 

source in balanced designs. 

1) A source containing a single factor has degrees of freedom 

one less than its number of levels 

2) A source containing nested factors has degrees of freedom 

equal to the product of the number of levels of each factor 

inside the parentheses, and the number of levels minus one 

of each factor outside the parentheses. 

3) A source containing crossed factors has degrees of freedom 

equal to the product of the number of levels minus one of 

each factor in the source. 

4) The total degrees of freedom in a model is one less than the 

total number of observations. 

Mean square is an ‘‘average’’ of the sum of squares. It is an esti-

mate of the variance of that source. For instance, dividing the sum 

of squares by its degrees of freedom yields the mean sum of 

squares (MS).  

3.2. Anova assumptions 

The objective of a study using the method of ANOVA cannot be 

achieved unless some assumptions are satisfied [13] However, 

Analysis of variance assumes the following: 

1) Equality of variance (homoscedasticity). Errors should have 

a common variance ( 2
 ) 

2) Normality. Error should be normally distributed with zero 

mean and 2
 variance. 

3) Independence. Errors are independent for all. Therefore, one 

should check the availability of the assumptions before 
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starting the analysis through the suggestive tests (Bartlett 

and Cochran 1947(, and (Hahn and Meeker 1993). 

4. Data, outcomes and inference 

This paper will examine the following question: “What is the rela-

tionship between one’s highest education level attained and cur-

rent income?” Do all levels of education lead to higher income? 

Or do certain education qualifications lead to greater increases in 

income? 

To examine the study questions, data from household survey 

(HHS) in certain locality in South Darfur state (Beleil & Bolbol) is 

used. The HHS is a survey used to collect data on socio-economic 

characteristics of residents of the South Darfur State (Sudan).  

Data collection for the HHS was conducted through face-to-face 

interviews.For this paper, the two variables studied are the level of 

education attained (“household head education level”) and total 

family income in Sudanese currency SDG (“income”). Education 

level is a categorical variable with 4 levels (i.e., “Illiteracy”, “Pri-

mary School”, “High Secondary School” and “University”). In-

come is a continuous variable.  

Full probability sampling, where every household had a chance of 

being selected is conducted. The sampling method was stratified 

sampling; the state was stratified first by locality followed by ad-

min unit and then by villages. With regard to experimental design, 

there was no random assignment of households to different condi-

tions or treatments. The population of interest is the Southern 

Darfur population. As full probability sampling was conducted, 

the findings can be generalised to the entire Southern Darfur popu-

lation. A majority of the Sothern Darfur state population (house-

hold head) has an education level of primary and less. Summary 

and Density Distribution of HHS Current Income is as follow: 

 
Table 1:Descriptive Statistics 

Source N Range Min Max Mean S.D 

illiteracy 

Primary 
h.secondary 

university 

60 

60 
60 

32 

1350 

1900 
1850 

800 

650 

600 
650 

1200 

2000 

2500 
2500 

2000 

1226.7 

1230.0 
1313.3 

1468.8 

422.1 

406.1 
450.3 

272.9 

 

For the illiteracy the min is 650, max is 2000, mean is 1227, and 

the range income is 1350. For the primary level the min is 600, 

max is 2500, mean is 1230, and the range income is 1900. For the 

high secondary level the min is 650, max is 2500, mean is 1313, 

and the range income is 1850. For the university level the min is 

1200, max is 2000, mean is 11469, and the range income is 800.  

The hypotheses for this study are as stated below:  

Null Hypothesis: The mean income is the same across                                                                                                                                                           

all education levels.  

Alternative Hypothesis: At least one mean income is different 

from each other.  

As the means between more than two groups (i.e., four) will be 

compared, the study will use the ANOVA. The ANOVA analysis 

will compare the means across the four groups and determine if 

the observed differences are due to between-group variability (i.e., 

education) or within-group variability (other factors).  

As stated in the above methodology there are three conditions for 

analysis of variance (“ANOVA”) to be met, namely (i) independ-

ency, (ii) approximate normality, and (iii) equal variance. For (i), 

the data was randomly sampled with full probability sampling, 

and the sample size of each education group is unequal independ-

ent of each other. For (ii), the sample size is greater than 30, even 

between each group, according to the statistical central theorem 

this will represent the condition of normality even if the normality 

condition is violated. For (iii), the variances between each group is 

equal to each other, checked by levene's test with (p-value = 

0.241). 

 

 

 

 

Table 2: Anova of Current Income and Education 

Source SS df MS F Sig 

Between Groups 

Within Groups 
Total 

1511413.5 

34516416.7 
36027830.2 

3 

208 
211 

503804.5 

165944.3 
3.04 0.03 

The p-value from the ANOVA, table (2) is equal to 0.03 (i.e., < 

0.05). Thus, we reject the null hypothesis, at the alpha = 5% 

significance level, and conclude that the data provides convincing 

evidence that at least one income means for all groups are differ-

ent from each other. To determine which education levels differ in 

mean incomes, we did a multiple comparisons and examine the 

pairwise tests with a modified significance level of 5% which 

based on a post-hoctest (i.e., Least Significance Difference) (LSD), 

table (3). At the 5% significance level, p-values from two pairwise 

tests are significant, this is mainly between the group illiteracy and 

university, primary and university, which are indicated that there 

is a significance difference between the amounts of income earn-

ing by each group. For the rest of combinations between the other 

groups, p-value showed no significance differences in terms of the 

mean income. Thus, we conclude that the data provides convinc-

ing evidence that mean income is different across certain educa-

tion levels (i.e., illiteracy & university, primary & university) 

while it provides no significance relations between the rest of 

education level (i.e., illiteracy & primary, illiteracy & high sec-

ondary, primary& high secondary, high secondary & university). 

 
Table 3: Multiple Comparisons 

95.0% Confidence 

Interval 
Sig. Std.Error 

Mean 

difference 

(I-J) 

(J) 

code 

(I) 

code Upper 

Bound 

Lower 

Bound  

 143.290 -149.95 0.9643 74.374 -3.333 2 

1  59.957 -233.29 0.2452 74.374 -86.667 3 

 -66.288 -417.87 0.0072 89.171 -242.083 4 

 149.957 -143.29 0.9643 74.374 3.333 1 
2  63.290 -229.95 0.2638 74.374 -83.333 3 

 -62.955 -414.54 0.0080 89.171 -238.750 4 

 233.290 -59.957 0.2452 74.374 86.667 1 

3  229.957 -63.290 0.2638 74.374 83.333 2 

 20.378 -331.212 0.0828 89.171 -155.417 4 

 417.878 66.288 0.0072 89.171 242.083 1 

4  414.545 62.955 0.0080 89.171 238.750 2 

 331.212 -20.378 0.0828 89.171 155.417 3 

LSD output 

5. Conclusion 

To summarize the findings of the HHS data, there is a significant 

and positive relationship between higher-educationlevels, mainly 

the university level and income. In regard with low education 

level, higher-educationqualifications "University level" leads to 

higher income. Notwithstanding, it should be noted that there is no 

significant difference in income between (i.e., illiteracy & primary, 

illiteracy & high secondary, primary & high secondary, high sec-

ondary & university). However, this analysis does not imply that 

income is dependent solely on education level.  
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