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ABSTRACT

Open and distance learning in higher education provides an opportunity to individuals who cannot attend
university full time on campus. Urban area residents especially have an advantage by accessing such higher
education. There are almost three million people who receive university education in this way, and almost 1,5
million students in the Open and Distance Learning System at Anadolu University. On campus university
graduates can also register for any department as a second university to receive university education in the
Open and Distance Learning System. Therefore, the number of students and graduates increase every year.
The purpose of this study is to analyze the role of the Open and Distance Learning System at Anadolu
University, which has helped Turkish higher education by means of increasing economic and social welfare.
To achieve the goal, 9131 graduates were surveyed. The results indicate that the Open and Distance Learning
System in question has been effective with regard to their employment status (before and after education),
income levels and their social-economic welfare positions.

Keywords: Educational leaders, educational policy, distance education, distance learning, opinions of
graduates.

INTRODUCTION

The education process, with its multi-dimensional presence is, perhaps, the mostimportant tool in determining
a society’s progress. Education contributes to people’s well-being not only by direct-financial dimensions, but
also by indirect-moral ways. It is a clear fact that a society of happier people would inevitably achieve a better
social welfare level. Education makes people healthier, reduces poverty, makes income distribution better,
increases productivity by elevating the technology level and creates a free path for growth and employment.
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For these reasons, education is not limited to youth, as it used to be, and lifelong learning is in great demand
by countries throughout the world. Both compulsory and optional education are continuously diversifying,
they are becoming independent from time and place and they are moving away from conventional forms of
education. In this context, being parallel with advances in communication and information technologies,
Open and Distance Learning (ODL) Systems were always likely to be investigated more than ever. These
Open and Distance Learning Systems are important processes which help increase human capital in order to
achieve higher economic and social welfare.

THE EFFECTS OF EDUCATION TO INDIVIDUAL AND NATIONAL INCOME

The most important dimension of education is, perhaps, its individual and macro-economic effects. There
is compelling evidence implying that investment in education affects economic growth, both directly and
indirectly, which causes increases in earnings. One of the most important models used in studies in this area
is Mincer’ s model (1974). He sees individual income as a function of education, experience and practice, and
this model pioneered many studies after him. Possibly the very first empirical study in this field, Aukrust and
Bjerke (1995), show that investments for education in Norway increased economic growth by 1,81% (Tilak,
1989). Schultz (1961a, 1961b) and Denison (1962) showed similar findings in their studies. Heckman and
Klenow (1997) found that each additional year of education increases income per capita by 30%, Bassanini
and Scarpetta (2001) and Sianesi and van Reenen (2003) postulate that an increase in average education of
one year increases income per capita by between 3% and 6%. Gennaioli et al. (2013) found that for 97% of
the world, each additional year of education increases income per capita by 26%. Breton (2003) claims that
between 1950 and 1985, for 61 countries, national outputs increased due to increases in the productivity of
education due to investments in education. Breton (2014) shows that an increase in average education by
one year causes an increase in national income of 10% directly and 19% indirectly. In addition, there are
interesting results from studies that imply primary enrollment to be more effective for emerging markets
and higher education to be more effective for developed countries; as Mingat and Tan (1996). Bassanini
and Scarpetta (2001) propose that, for OECD countries, an increase in education by one year increases
productivity by 6%. While Ferreira and Litchfield (1998) reveal that between a 25% and 30% increase
in income per capita in Chile was caused by an increase in educational attainment, Orazem, Glewwe and
Patrinos (2007) show that, with a productivity increase in rural areas, poverty rates declined. Polachek
(2007) and Davies (2003) show that human capital and investments in education cause increases in income
levels. Known for his research into the relationship between education and the economy, Schultz, does not
see any difference between institutions of education and institutions of industrial production.

THE EFFECTS OF EDUCATION TO INDIVIDUAL AND SOCIAL WELFARE

It is thought that the process of education has a positive effect on individual and social welfare and happiness.
Happiness and welfare are hard-to-measure factors due to their highly subjective construct. However, welfare
mostly concerns financial life. Issues such as income, health, employment, earnings, and shelter are all parts
of welfare since a lack of any causes sadness. Health, work and life balance, education, experience, social
relations, civil life and governance, environmental quality, self-security and other subjective welfare proxies
constitute the main dimensions of individual and social welfare. At this point, amongst all these factors,
education is one of the most important concepts. In other words, education is a key factor and a common
ground for all other factors of social welfare.

Education creates a suitable social and cultural platform for development by changing individual and group
behavior. By doing this, while cultivating stability, education acts as a catalyst that creates social dynamism
for socio-economic evolution. One pioneering study on this topic is Becker’s paper (1993), which implies
that by an increase in educational attainment, there is an increase in voting activity, artistic and sporting
activities, a decrease in smoking and an upswing in health conditions. There are also empirical studies that
show education decreases crime rates. On the other hand, there are studies that show that an increase in
education creates social income inequality and poverty. For example, Adelman and Morris (1973) show
the positive effects of human capital on income distribution. Psacharopoulos (1977) shows that for 49
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countries, education explains 23% of income inequality, a result which is proxied by the Gini coeflicient.
Psacharopoulos and Ying Chu (1992) show that with increased education, income inequality and poverty
in eighteen countries located in Latin America decreased. Patrinos and Psacharopoulos (2011) imply that
each additional year of education causes a decrease in the Gini coeficient by 1.4 points. Tsakloglou and
Cholezas (2005) proved that education (especially higher education) in Greece causes a decrease in inequality.
Bourguignon (1995) and Bourguignon and Morrison (1990) argue that secondary education, to a degree,
has a remedial effect on income distribution. There is much empirical evidence for education having positive
effects on environmental consciousness, social unity, rates of saving, the health of mothers, their children and
babies, and families generally, as well as technological progress (2001).

ECONOMICAL AND SOCIAL RETURNS OF OPEN AND DISTANCE LEARNING

The methods of open and distance learning play important roles, especially with regard to populous countries’
educational needs. This is because generalizing formal education at a country level is a costly and time-
consuming process. At this point, open and distance learning may be seen as a useful choice. In countries
where open and distance learning is handled strategically and systematically, the operation easily reaches
large masses. In this context, previous positive effects of education on social welfare may also be approved
for open and distance learning. At this point, the first thing that comes to mind is people in work who
benefit from open and distance learning could directly increase their individual welfare and life standards.
After completing their education with more possibilities, such as finding new work, gaining promotion,
and gaining wage increases, it is natural that they enjoy an increased level of welfare. In addition, open and
distance learning could help people beyond financial considerations. The process of education may make
people more conscious. Learners may become more conscious consumers and become healthier.

Studies that examine the effects of open and distance learning on economic and social welfare are relatively
rare. Actually, in general, formal education and open and distance learning methods are approached in
unison. Studies in this field are generally centered on gender, and specifically on the effects of open and
distance learning on women’s educational attainment and its advantages. For instance; Ambe-Uva (2010)
studied the ODL system’s contribution to poverty alleviation and the empowerment of women. Adewara et
al. (2010) researched the performance of distance learning and full-time students. These two studies show
the effect of ODL in Nigeria as a developing country.

Sahin and Shelly (2008) measured Distance Education students’ perceptions and constructed a satisfaction
model using structural equation models. Holzweiss et al. (2014) also studied perceptions of online graduate
students’ in their paper. There have been studies which show the use of technology in distance education,
besides their benefits from ODL, such as that of Tatar et al. (2015), Simsek (2005), Remedios and Richardson
(2013). In addition, student contact with universities in the distance learning system has been put into
question by Shea et al. (2015) and Moore (2011).

Khan and Williams (2007) suggest that e-learning platforms are powerful tools for decreasing poverty and
increasing the social welfare of disadvantaged groups (people on low income, the disabled, the long-term
ill, minorities, and suchlike). Open and distance learning systems also have positive effects on income and
poverty. Ferdousi (2010) points out that official distance education institutions have positive effects on gender
inequality in Bangladesh and remarks that the Open University in Bangladesh creates opportunities for both
adults and women by enabling them to study while working. Ofoegbu (2009), like Ferdousi (2010), emphasizes
that open and distance learning systems provide women with primary education, thus decreasing gender
inequality. In field research in Benin, Edo/Nigeria, it has been shown that open and distance learning has a
significant positive impact on female enrollment rates, thus providing women with the same opportunities as
men. The author of the study proposes that with such a system women could be able to continue engaging
in income generating activities. Aderinoye and Ojokheta (2004) elaborate the effect of open and distance
learning on sustainable development. The study, which points out the effects of open and distance learning
on individual, social and national development, was carried out in Nigeria. The study, carried out using
surveys, interviews and personal interaction, shows that distance education increases the number of choices
people have, gives them awareness of current and future opportunities and, thereby, achieves a sustainable
development continuum. Ambe-Uva and Adegbola (2009) studied the effects of open and distance learning
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on Africas social upheaval, poverty, conflict areas, marginalization and achieving the objectives of human
development in Nigeria. The authors claim that the integrative power of open and distance learning and
ICTs provide people with income and, thus, indirectly increase human security and decreases the spread of
diseases, such as HIV/AIDS. Ghadoliya (2012), who argues that education is the most powerful power freeing
agent, claims that Indian women enjoy an increase in their income through micro-finance, but that they
lack the required banking or accounting skills, and that open and distance learning plays an important role
filling the gap, thereby enabling them to perform better in their jobs. A study edited by Kanwar and Taplin
(2001) was conducted in different countries and consists of case studies. In these studies, certain common
conclusions were arrived at. These are that through distance education methods, women and mothers become
of more assistance to their husbands, children and other family members without having to go far from
home. Distance education also increases women’s self-care. Distance education helps children and eases their
suffering. Through distance education, children are able to remain at home with their mothers. With distance
education, women are more able to cope with their fears, and share their experiences and coping skills with
others. Olakulein (2006) discusses the role of distance education in the empowerment of women. Starting
from the results of research conducted in Nigeria, Olakulein (2006) points out that distance education is not
only an efficient way of education, but is also relatively inexpensive, thereby significantly helping women
whose reading rates and subsistence levels are highly disadvantageous. Arguing that a qualifying distance
education system could save women and families from poverty, Olakulein (20006) stresses that, through
education, social life may become possible and that contagious diseases may even decrease.

PURPOSE OF THE STUDY

The purpose of this study is to analyze the role of the Open and Distance Learning System at Anadolu
University, which has helped Turkish higher education by means of increasing economic and social welfare.
To achieve the goal, a survey study was conducted to alumni who had graduated from the Anadolu University
Open and Distance Learning Faculty.

To investigate whether ODL help increase human capital and make income distribution better and achieve
a better social welfare level or not, a questionnaire was constructed to compare the situations of the students
before and after graduation.

The three main research questions are as follows:
1. Is there any difference difference between the earnings of graduates before and during the program?
2. Is there any differences difference between the earnings of graduates during and after the program?
3. Is there any difference difference between the earnings of graduates before and after the program?

Hence, the employment status (before, during and after education), income levels and social-economic
welfare situations were determined. Also the opinions and perceptions of graduates on ODL system were
examined and finally it was tested that if the difference on opinions were depending on gender or not.

METHOD

A questionnaire was constructed to compare the situations of the students before and after graduation.
Opverall Interval Realibility was determined as 0.87. Firstly, the demografic situation of the participants were
given. The data obtained from the survey were analysed. To do so, t-tests, Chi-square tests were conducted
and the results were summarized in the tables.

Participants

The population was constructed with 852,730 graduates who had graduated from three different faculties
of the Anadolu University Open and Distance Learning Faculty between 2000 and 2009. Data collection
was provided by an online questionnaire consisting 39 questions. The graduates were contacted through the
ODL automation system via email and asked to participate in the questionnaire using their ODL accounts.
Therefore, the 9131 respondents to the questionnaire were accessed by the Anadolu University Alumni Union.
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Data Collection and Analysis

The data collected by randomly included some items for the participants to evaluate the percentage of their
answers regarding the ODL system. At the first part of the questionnaire form the demographic questions
were asked to the respondents. The second part of the questionnaire consisted of fourteen questions in
order to determine the socio-economic situations of the graduates. The last part was consisted of eighteen
questions of Type Likert that were about the perceptions of the graduates. At this part, the participants
were asked to use one of five different terms to express their thoughts whilst completing the questionnaire;
definitely disagree (scored 1), partially disagree (scored 2), neutral (scored 3), partially agree (scored 4), and
strongly agree (scored 5). As a result, they indicated the extent of their agreement or disagreement with the
relevant statement on a five-point Likert scale.

The questions were not only related to the economic situations of the respondents but also they were about
the social lives of them. The survey was conducted using the internet. The graduates were asked to complete
the questionnaire within a certain time by email. SPSS 20.0 and R were used to analyze the dataset.

FINDINGS

The data consists of questionnaire forms from 9131 respondents who graduated from three different faculties;
the Economics Faculty, the Business Faculty and the Open Education Faculty, of the Open and Distance
Learning System at Anadolu University. The age distribution of the graduates is given in Figure 1.
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Figure 1. Age distribution of respondents.
The graduates were asked if they would have had a chance to attend university if they had not attended
distance education. The results show that many of the respondents, particularly those from urban areas,

would not have been able to attend university. The gender distribution of the answers to this question is
shown in Table. 1.

Table 1. The gender distribution of respondents in regard to ‘having a chance to attend university’.

Gender Total

female male
Chance for university Yes 1736 2854 4590
No 1227 2996 4223
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Explanations related to the economic welfare of graduates are summarized with three questions in the
data collection. It is believed that the welfare of graduates of the Open and Distance Learning System at
Anadolu University significantly changes following the program. For this purpose, the graduates were asked
to compare their earnings before, during and after the program. Dependent sample t-tests for paired samples
were used to test the research questions and the results are given in Table 2.

Table 2 shows the t-test results for the main three questions. The first research question is about whether there
was any significant difference between the earnings of graduates before and during the program. According
to the results it essentially shows that the Open and Distance Learning System at Anadolu University was
effective on the previous and the current earnings of graduates at that time (p=0.000).

The second research question is about whether there was any significant difference between the earnings of
graduates during and after the program. The results show that the Open and Distance Learning System at
Anadolu University was effective on the current and the post-earnings of graduates (p=0.000).

The third research question is about whether there was any significant difference between the earnings of
graduates before and after the program. The results show that the Open and Distance Learning System at
Anadolu University was effective pre-earnings and the post-earnings of graduates.

Opverall, all of the questions are rejected at a 5% significance level showing that there was some evidence
to suggest the Open and Distance Learning System at Anadolu University did have an impact on graduate

earnings.
Table 2. t-test results: The earnings of graduates before and after education
Statement Mean S.t d‘. t-value Degrees of p-value
Deviation freedom

The earnings of graduates before and during the program

in the Open and Distance Education Learning System did -0.50290  1.21800 -36.356 7752 0.000
not change.

The earnings of graduates during and after the program in

the Open and Distance Education Learning System did not -0.39803  1.46264 -24.059 7815 0,000
change.

The earnings of graduates before and after the program in

the Open and Distance Education Learning System did not -0.34603  2.00753 -16.309 8952 0,000

change.

It is reasonable to expect that the Open and Distance Learning System has impact on the life quality of
graduates. The key focus is to identify if there is any contribution of the Open and Distance Learning System
in providing graduates with a better life of quality. Therefore, in this part of the study regarding to the life of
quality, the relationship among four selected questions are examined: the gender of participant; the status of
the graduates when they were in the program; having an opportunity to study at any other university; and
finding work after graduation from the Open and Distance Learning System. The four selected statements
are tested using a chi-square test of independence. Table. 3 provides the results of the chi-square tests.

The first statement is about whether ‘the status of receiving income whilst on the program’ and ‘the gender
of graduates’ were independent. A chi-square test of independence of the relationship between the status of
receiving income whilst on the program and the gender of graduates finds a statistically significant relationship
between these statements (chi-square=367.070, p=0.000). Table 3 shows the amount of difference needed to
make a decision based on the probabilities given in the table. As p=0.000 for the first test, this means that the
status of receiving income whilst on the program and the gender of graduates are not statistically independent.
This value is equal to also testing for the second and third statements in Table. 3. Hence, based on the
probability (p=0.000), the relationship between ‘gender’ and ‘having an opportunity to study at any other
university’ is not statistically independent. Moreover, the relationship between ‘gender’ and ‘finding work after
graduation from the Open and Distance Learning System’ is also statistically significant. Finally, relationship
between ‘the faculty’ and ‘finding work after graduation from the Open and Distance Learning System’ is
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not statistically independent at a 0.05 significance level. The probability of the chi-square test statistic (chi-
square=10.530) was p=0.005 that was lower than the significance level. Therefore, the faculty graduated from

the Open and Distance Learning System is statistically dependent with regard to finding work.

Table 3. Pearson Chi-Square Results

Statement Value Degrees of p-value
freedom

No 5|gn|ﬁcant. linear relationship between the gender and the status of 367.070 1 0.000
graduates whilst on the program.
No significant linear relationship between gender and having an 75.734 1 0.000
opportunity to study at any other university has not changed. ’ ’
No significant linear relationship between gender and finding work after
graduation from the Open and Distance Education Learning System has ~ 561.960 2 0.000
not changed.
Any significant linear relationship between the faculty and finding work
after graduation from the Open and Distance Education Learning System 10.530 2 0.005

has not changed.

In Table 4, the percentages of the contributions based on a Likert type for the statements listed from 1 to 9

are given.

Generally, the percentage of the ‘strongly agree’ respondents is higher than the percentage of the ‘definitely
disagree’ respondents in all of the items except for the first and the last. This finding may be interpreted in
such a way that graduates from the ODL system already had a say in their own families and an active social
life involving ‘seeing experience (Simsek, 2005), such as excursions, journeys, theatre, cinema and so on’,

regardless of the ODL system.

Table 4. Percentage of contributions

. Partially . No. of
Statement ngﬁ?égezg// ) Disagree Nei;t)ral AParret(laa(IL)/ ) : trrzg%g ) respondents /
9 ° (%) ° 9 0 9 0 participants
i i 253 17.5 12.6 224 22.2
1 Hav!ng more of a say in the 8245/9131
family than before (2090) (1445) (1036)  (1843) (1831)
o o 13.6 14.1 1.2 274 3338
2 Finding a place in society 7757/9131
(1055) (1097) (865) (2122) (2618)
. 12.7 8.5 8.8 22.1 479
3 Building greater self-esteem 7708/9131
(976) (656) (677) (1705) (3694)
i 14.6 10.8 11.8 26.8 36.3
4 Awarengs§_of social 7708/9131
responsibility (1123) (834) (893) (2062) (2796)
indivi i 14.5 10.3 11.2 26.9 37.1
5 Awareness o.f |.n.d.|V|duaI rights 7622/9131
and responsibilities (1107) (786) (851) (2049) (2829)
idi i 11.8 9.8 11.8 26.9 39.6
6 Providing business 7603/9131
development (899) (746) (899) (2045) (3014)
i iti 12.2 9.7 12.5 27.2 384
7 Incregsmg opport.umtles for 7596/9131
work in everyday life (925) (739) (953) (2063) (2916)
. 233 9.3 17.8 18.9 30.7
8 Promotion at work 7298/9131
(1700) (682) (1297) (1375) (2244)
CUltUrF:ﬂ actiyities, such as 37.6 133 19.0 15.7 14.4
9 excursions, journeys, theatre, 7289/9131
cinema and so on (2742) (968) (1386)  (1146) (1046)

(): refers to the number of respondents
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It is clear from the table that the greatest contribution of the ODL system to graduates’ lives is seen with
47.9% (almost half of the respondents) for item 3 which states that the ODL system helps them build more
self-esteem. The second highest percentage is found as 39.6% for item 5, stating that having a knowledgeable
background provides business development. Item 7 is also high (38.4%), stating that a degree from the ODL
system widens the range of job opportunities in everyday life. The situation for item 8 is also notable, stating
that 30% of respondents enjoyed promotion in business after their graduation from the ODL system.

In Turkey, especially in urban areas, considerations regarding importance may vary due to gender. As a resul,
comparisons due to gender increase in importance.

At this part of the study, the responses were compared according to the gender of the respondents for the
eighteen items in question. The statements in question and the t test results based on the thoughts of the
gender of the respondents were summarized in Table 5.

Table 5. The t tests of gender for eighteen questions

Statement Female Male P

1. Contribution in family 3.09 2.93 .000
2 Contribution in society 3.39 3.25 .001
3. Contribution in self-confidence 3.68 353 .000
4. Contribution being aware of social responsibility 341 3.30 .008
5. Contribution in being aware of personal responsibility 342 335 110
6. Contribution in using telecommunication devices 3.28 3.22 215
7. Contribution in higher education 1.54 1.78 .000
8. Contribution in professional life 3.61 3.40 .000
9. Contribution in various opportunities 3.53 3.39 .000
10. Contribution in being shielded from the risk of poverty 2.95 2.83 .006
11. Contribution in being saved from poverty 235 2.41 170
12. Contribution in having work 2.19 247 .000
13. Contribution in providing continuous work and salary 2.88 2.74 .000
14. Contribution in promotion at work 2.84 3.08 .000
15. Contribution in basic needs 2.34 235 713
16. Contribution in having no work when graduating from the Open Education Faculty 2.09 233 .000
17. Contribution in cultural needs 2.31 2.40 .028
18. Contribution in having no work due to private firm preferences 2.18 2.38 .000

As can be seen from Table 5. the contribution of their education in the family setting is different for males
and females (p=0.000). The contribution for the females is more than that for males.

Another significant difference is the contribution of their education in society (p=0.001). This contribution
of the females is more than males for this item.

The increment in the respondents’ self-confidence increases with the education they received. However, this
increment is more for the females than males (p=0.00).

Thoughts vary regarding social responsibility. The education the respondents received increases their social
responsibility. This increment is more for the females than males with the difference genders being significant
(p=0.008).

The respondents were asked if their education contributed to their awareness of personal responsibility.
Both the females and the males said that they thought that the education they received contributed to
their personal responsibility and, according to t test results, this contribution does not change with gender
(p=0.110).

Both the female and the male respondents said that their education had been helpful with regard to using
communication devices. There is no significant difference concerning this contribution for the females and
the males with the p value for this t-test being calculated at 0.215. This contribution is slightly more for the
females than the males.
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The respondents’ open and distance learning contribution to their higher education, professional life,
opportunity in several ways, in getting work, providing continuously work and salary, promotion at work,
in having no job when graduating from the Open Education Faculty, in having no work due to preferences
of private firms is statistically significantly different for the female and for the male respondents. As can be
seen from Table 5, all p values for these items are 0.000. In addition, the males usually find their education
to be more advantageous for most of these items than the females.

The item ‘risk of poverty’ is one of the most important among all the items for urban area residents. The
female respondents believe that their education contributes in protecting them from the risk of poverty more
than the males do. In addition, the p value calculated as a result of the t test is 0.006 for this item.

The males believe that the contribution to cultural needs is more than the females do, with the t statistic
being significant as o =0.05. The p value is 0.028.

The items for being saved from poverty and the contribution to basic needs are not different for the female
and male respondents. The differences for these items are not statistically significant (p=0.170, p=713).

DISCUSSIONS and CONCLUSION

The main results gathered from the questionnaire are as follows: working students have equal opportunities
for learning while earning wages; wage differences among pre-studentship, studentship and post-studentship
periods are significant; many of the alumni pointed that they are better off with regard to social welfare;
the alumni are either further from poverty or they are recovering from poverty; being part of the alumni
allowed them to achieve better nutrition, better clothing, and better accommodation and to reach a better
place in society; have greater self-confidence; have a say regarding problems within their family; be aware
of their social and individual rights and responsibilities; increase professional developments; be aware of
more options for their lives and to satisfy cultural needs. These results seem similar to those obtained from
Olakulein (2006) and Becker (1993) stated that there was an increase of the possibility of social life though
education and there was an increase in artistic and sporting activities, respectively. Also, our results suggest
common conclusions with Aderinoye and Ojokheta’ study (2004) that was pointing out the increase on the
number of choices people have which can be thought as a sign in social development.

In conclusion, Anadolu University Open and Distance Learning System makes important contributions
to social and economic welfare, whilst helping to reduce poverty, particularly among urban area residents.
Likewise in Ambre-Uva’ study (2010) and Khan and Williams (2007), the ODL system made contributions
to poverty alleviation. They both showed that ODL had the positive effects in reducing poverty. The system
provides large numbers of people with equal, or even better, benefits of conventional face-to-face education
programs, which can increase their current performance.

Thoughts and related perceptions that define the positives of the ODL system show an expected finding.
Participants agree that the ODL system has made various positive contributions to their everyday lives.
These results suggest common points as in Ferdousi’ paper (2010) that was indicating positive effects of the
open university on both adults and women by enabling them study while working in Bangladesh. As can be
seen in the literature, the ODL system is of marked importance in the lives of distance learners. Considering
these findings, the research and applications for the development of the ODL system should go beyond the
wide framework of educational issues.

Acknowledgements: The authors wish to thank Anadolu University Scientific Research Projects (Project
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