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Abstract. The mobility of young people during their education has a spatial pattern. 
This paper presents a new proposal to study the geographical educational path of 
people. Its elements are points (addresses of schools) and lines connecting successive 
schools of each of the researched persons.  The results can be useful for detecting 
patterns of educational pathways in different countries, social groups, and comparing 
them.  Indirectly, they can be used to study mobility, gentrification processes in 
academic cities, and to indicate the range of schools studied.  The study was carried 
out among a group of students at the University of Lodz. Visualisation and analysis 
of their geographical educational path showed that most of them attended schools 
near their place of residence, which indicates their low mobility during their studies. 
Surprisingly, there was a lack of mobility when entering a master’s degree program. 
The results showed low mobility of students and indirectly of their families during the 
education period.  The all research process would be carried out using Geographical 
Information System (GIS) tools.
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1. Introduction

The contribution of geography to the social 
sciences is to incorporate geographically space 
into their research. It is growing and is related to 
the interdisciplinary perspective of research and 
the’spatial turn’ in the social sciences (Warf & 
Arias, 2009). This also applies to education research. 
Geographical concepts have been significantly and 
increasingly used in education research (Taylor, 
2009), (Gulson & Symes, 2007).  The role of space 
is relevant in many education studies in the context 
of analyses of territorial equity and educational 
governance at different levels (from local, regional, 
national, and international).  Research on education 
in conjunction with mobility focused on finding links 
between the duration of education and mobility of 
the workforce, e.g. (Machin et al., 2012), education 
and wages for women and men (Myck et al., 2009), 
unemployment, poverty and location of places 
of residence (Wolbers, 2000), (Freeman, 2010), 
(Crivello, 2011) and globalisation in education 
(Findlay et al., 2012), (Stromquist & Monkman, 
2014), the impact of the location of schools on the 
limited possibilities of using them by certain social 
groups (Hamnett & Butler, 2011). They all share 
a  less geographical and more economic aspect. 
Social research has addressed, among others, the 
issues of mobility and human activity based on data 

is linked to the interests and intellectual capacity 
of young people, but also to the financial situation 
of their families, especially in higher education, 
e.g. university. The distance between successive 
schools is usually increasing, especially among 
young people living outside of academic centers. 
This increases the mobility of young people, 
understood as travelling from home to school, or 
the need to rent accommodation for the duration of 
their studies. There may be regional conditions for 
school selection and mobility in different countries, 
but the path itself is similar, as it involves having to 
complete one school in order to sign up for another. 
Each school is located in a certain geographical 
space and has a unique address. Mobility between 
these addresses can be presented in both time and 
geographic space. It has been called a geographical 
educational path. 

The geographical educational path includes a 
collection of successively completed schools and links 
between them during the period of education, taking 
into account the type of school and its geographical 
location. Depending on the number of schools, it 
may vary in length and number of items. It consists 
of school address points and lines connecting 
successive schools (simple or using transport 
networks) and may optionally include point or line 
attributes. It can be specified as (Jażdżewska et al., 
2022):

collected in social media (Ebrahimpour et al., 2020), 
the impact of geographical distance changes caused 
by life events on frequency of social interactions 
(Sharmeen et al., 2014), and the issue of the quality 
of geographical space around schools in relation to 
social justice (Bruno, 2000). 

The mobility of young people depends on many 
temporal and spatial as well as social, economic 
and other factors (Hägerstraand, 1970), (Jones 
& Jamieson, 1997), (Cairns, 2010), (Kiniorska & 
Brambert, 2021). At an early stage in life, their 
parents or guardians have a strong influence on 
their change of residence and choice of school 
(Kučerová et al., 2019). Over time, young people 
have an increasing influence on the choice and 
location of their schools. The demand and supply 
of places at reputable schools are not balanced. This 

, …S , …L , …A …A
 Where GEP (Geographical Educational Path), 

Sn= address point of school n (POIn), Ln-1, n; 
line connecting points Sn-1 and Sn; Am Sn – school 
attributes, ArLn-1, n – line attributes; n – number of 
schools completed; m – number of school attributes, 
r – number of line attributes.

The main purpose of the article is to propose 
a  geographical educational path research on 
a selected group of people. The social group selected 
for the study included students, and the article 
indirectly presents their mobility linked to their 
learning cycle and its spatial extent. The studies 
were retrospective in nature; the first examined 
the spatial extent of the origins of the surveyed 
students, as well as the time of their travel to the 
faculty.  In the second phase, the entire geographical 
educational path of the student group was analysed. 
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This retrospective research is intended to illustrate 
one application of the methodology.

2. Study area

A geographical educational path may be studied 
at any time during the life of selected persons and 
during any stage of their education. It should be 
kept in mind that the education cycle may vary 
from country to country and that it can undergo 
reforms within a single country. In Poland between 
1999 and 2016, the following order of education 
was in place (Fig. 1): pre-primary education (only 
mandatory for 6-year-olds), primary education – six 
years, junior high school (middle school) – three 
years, and secondary schools: high school (three 
years) or technical college (four years). In their last 
year of education, students take a compulsory exam, 
which verifies their skills obtained during education 
(Hnatiuk, 2016). Higher education is carried out 
in accordance with the Bologna Declaration1 in 
a  three-cycle system of bachelor-master-doctorate 
(bachelor 3-3.5 years, master 1.5-2 years, doctorate 
4 years). Specific study fields like medicine or law 
have master cycles of 5 years (Kwiek, 2013).

The study of the geographical educational path 
was carried out among students of geoinformation 
studying at the Faculty of Geographical Sciences of 
the University of Lodz (Poland) in the academic 
year 2016/2017. In that year, the total number of 

geoinformation students in bachelor and master 
programs was 151 (70+81). There were no big 
gender differences between different years, with the 
share of women ranging from 41.77% to 58.6%. 
These were people born between 1989 and 1997, 
that is, between the ages of 20 and 28. 

The geographical educational path of the students 
examined in the first cycle consisted of at least three 
schools: primary, middle, and secondary (high 
school/technical college). In the case of second-
cycle students, they had to have completed at least 
four stages of study. 

3. Data and research methods

Tracking students’ geographic pathways required 
obtaining information about where they lived at 
the time of recruitment. Thanks to the kindness of 
the faculty management, a database was obtained 
from the USOS computer system of the University 
of Lodz. Detailed data on graduate schools were 
then obtained directly from students in the selected 
field of study. One of three data acquisition options 
was considered: an email survey, an in-person 
interview, and a telephone interview (Frankfort-
Nachmias & Nachmias, 2000). The email survey 
was chosen. The advantage of this type of survey 
is mainly easy access to the target group. The 
survey was emailed to all geoinformation students 
through the university’s USOS platform. The survey 
was created using Google Docs Forms. This survey 
method generated low costs, access to the entire 
population, and anonymity, which is an important 
aspect for respondents. Additionally, it gave them 
time to think about the correct answers or to 
check their answers in relevant sources (e.g., the 
question about the school address). However, its 
main disadvantages are usually low response rates 
and lack of control over one’s answers. The survey 
questions were answered by 55.6% of the students 
(58.6% (of first-degree students and 53.1% of 
second-degree students). It can be assumed that the 
results obtained on this basis will be representative 
(Table 1).
The survey questions are as follows.
•	 first, information on your educational path and 

completed schools: primary, middle (junior high 
school) and secondary (high school or technical 

Fig. 1. The cycles of the Polish education system (macro 
level) (1999-2016)
Source: own elaboration 
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college). The full name of each finished school 
and its address (street name, building number, 
postal code, town, province) had to be given. 

•	 second, the address of permanent residence and 
possible temporary residence for the duration 
of the study (voivodeship, postal code, town, 
street, optional block/house number).

•	 third, the time it takes them to get to the 
university

•	 fourth, basic student information’s, demographic 
data (gender, year of birth, year of study), 
completed undergraduate studies by master’s 
students (major and school).

The second data type was geospatial data, these 
were:
•	 Google/Open Street Map (POI) address 

database, 
•	 state registry of the boundaries and surface 

areas of the territorial subdivisions of the 
country and roads, downloaded in shp format 
from the government’s geodesy and cartography 
institution at www.codgik.gov.pl.

In ArcGIS 10.4.1, a file geodatabase was created, 
which included acquired external files, pre-processed 
survey files, and those created during the study, 
such as the learning path, standard deviation ellipse.  
The study methodology covered issues related to the 
use of GIS to carry out the research project. It was 
decided that the entire research process would be 
carried out using GIS tools. This involved planning 
and using the relevant data, pre-processing, creating 
databases, and selecting relevant statistics and 
visualisation methods (Jażdżewska et al., 2022)

Spatial analyses were based on maps. It was 
found that the centrographic measures, centroid 
and standard deviation ellipse, would work well 

for analyzing the distribution of points of address 
(POI) (Sviatlovsky & Eells, 1937) . This basic spatial 
“centroid” statistic has been discussed and developed 
over the past 90 years (Aboufadel & Austin, 2006), 
(Plane & Rogerson, 2015), (Jażdżewska, 2018). 

The time taken for the students to reach the 
university was presented using network analysis 
(Network Analyst available in ArcGIS), for which 
address points and the class of road objects were 
required.

Cartographic methods were used to visualise 
student residence results: point signatures, circular 
and vector cartodiagrams, and simple descriptive 
statistics such as minimum, maximum, arithmetic 
mean, standard deviation have been calculated. 

4. Results

The first part of the spatial analyses presents the 
spatial distribution of student permanent and 
temporary address.  The travel time to the Faculty 
of Geographical Sciences was also checked. It can 
be concluded that more than 75% of them come 
from the Lodzkie Voivodeship (about 25% from 
Lodz), 9% from Mazowieckie Voivodeship, and 
5% from Wielkopolskie Voivodeship (Fig. 2).  In 
a straight line, the farthest address point was in 
Suwałki, almost 350 km northeast of the Faculty 
of Geographical Sciences, while the closest was 0.2 
km. This means that those who were more mobile 
and came to study from other regions of Poland 
were only a handful and most of them came 
from the immediate vicinity of Lodz. This is also 
evidenced by the size and shape of the standard 
deviation ellipse, which covers the area of Lodzkie 
Voivodeship and only slightly includes the part of 
the neighbouring Mazowieckie Voivodeship (Fig. 
2). Almost half of the students (40%) lived in a rural 
municipality before beginning their studies, 31% in 
small or medium towns.

Based on the questionnaire survey (N=83), it 
was found that all students who lived outside the 
Lodzkie Voivodeship moved to Lodz for study time. 
The others either commuted daily or rented a flat 
in or near Lodz. Of the students surveyed, 38.6% 
temporarily changed their place of residence (Fig. 3), 
the remaining 61.4% did not change their place of 
residence during their studies, of which 28.4% lived 

 

Table 1. Percentage of respondents by sex, degree of study 
(N=83)

Source: author’s own work. 
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in Lodz and 33% commuted to the university from 
outside the city.

Some students commuted daily from towns 
located about 60-80 km from the buildings of the 
Faculty of Geographical Sciences (road distance). 
However, it is worth noting that the distance from 
where students live from the university is not always 
proportional to the time it takes them to get there; 
what mode of transport they use is also important. 
Often those who live further away take less time to 
get there by car than those who live closer but use 
public transport. The buildings of the Department 
of Geographic Sciences are located on State Road 
14 and are fairly well connected to the surrounding 
towns. The average travel time to the department 
was about 21 min, the shortest travel time was 0.5 
min, and the longest was 80 min.

Based on the survey (N=83), it was found 
that it uses a variety of modes of transportation. 
In the question on the modes of transport that 
geoinformation students used most frequently, no 
more than three variants could be chosen, as an 
assumption was made that there was a choice of 
modes of transport (tram or bus) and an ability to 
switch, for example, from train to city bike or tram. 
The following types of transport could be indicated: 
walking, cycling, car, urban tram or bus, rail, bus 
or suburban bus, or other. The vast majority of the 

Fig. 2. Place of residence of geoinformation students (N=151) University of Lodz in the academic year 2016/2017 in the 
administrative division of Poland
Source: own elaboration 

73.9% surveyed chose urban tram or bus as their 
main mode of transport, one third of the students 
also walked, but a small group used a bicycle (10%).  
Commuters from further distances have identified 
trains (15%), bus or suburban bus (14%), and 
passenger cars (25%).

At this point in the research, it was known 
where the young people came from to study at 
the University of Lodz. The next part of the study 
concerned the entire geographical educational path 
of the students.

In the beginning, the distance between the 
address of the completed primary school and the 
address of the student during university enrolment 
(permanent address) was checked. This knowledge 
was needed to describe the spatial extent of 
migration during education from the age of 7 to 19 
(Fig. 1). It was noted that only three respondents 
changed their residential address at the same time, 
one came permanently from abroad (Greece), and 
two moved about 100 km. In rural areas, students 
had to travel longer distances from their homes to 
the primary school (up to 4.5 km), while in cities 
the distance was much shorter (up to 1 km). The 
exception was a student who commuted about 2 km 
to the music school. An analysis of the address points 
of the schools indicated by the respondents shows 
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that they attended primarily schools located near 
their homes.

After finishing primary school, young people 
are required to complete high school. They could 
choose their school. The research showed that the 
next stage of education was completed close to 
the completion of the primary school. Half of the 
respondents attended a junior high school located 
within 1 km of the primary school (Fig. 4). It was 
probably the closest junior high school.  Analysis of 
the map (Fig. 5) allows for the conclusion that some 
people - especially in Lodz - decided to choose 
a junior high school located at a distance of several 
kilometers from the primary school. This probably 
required commuting to school by public transport. 
It may be assumed that these schools offered a more 
interesting educational offer. These results are in 
agreement with another study from 2012, which 
found that in urban municipalities 67% of primary 
school children attended a district school (usually 
the closest) and 90% in rural municipalities. The 
situation was very similar for lower secondary 
schools (Herbst & Sobotka, 2014). In the case of two 
persons, a distance of more than 100 km between 
schools was observed, and it can be assumed that 

they changed their place of residence, which resulted 
in the choice of those junior high schools.

In Poland, there was no obligation to continue 
education after completing secondary school, but 
most young people continue it. They have the 
option to choose a secondary school. In 2012, in 
Poland, almost 60% of young people graduated 
from high school and almost 30% from technical 
college (Herbst & Sobotka, 2014). They are located 
in larger towns, which results in rural teenagers 
having a longer way to reach them (Figs. 4 and 
6). In a big city, there are many of them, and they 
offer specialised teaching (mathematics, biology 
and chemistry, humanities, computer science, and 
others). For this reason, young people look for 
a school that meets their requirements, and the 
distance criterion is not the most important. On 
the other hand, reputable schools do not accept 
all applicants but choose the best. The research 
showed that for 20 % of the respondents the next 
stage of their education took place in the vicinity 
of the completed junior high school. However, for 
most, the distance between schools was longer 
(Fig. 4). Young people from the Lodz suburb area 
often commuted to this large city. For two people, 
more than 100 km between schools was recorded. 

Fig. 3. Change of residence of geoinformation students at the Faculty of Geographical Sciences in the academic year 
2016/2017
Source: own elaboration 
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Fig. 5. Geographical educational path of students between primary school and junior high school on the map of Poland, 
Lodz Voivodeship and Lodz (excluding the person educated in Greece).
Source: own elaboration 
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One of them moved from Athens (Greece), so 
the distance between schools was unusual (1600 
km), the other from a neighbouring voivodship.  
Almost everyone completed public schools, with 
only a  handful educated in Catholic schools. High 
schools dominated among students, with seven 
people completing the geodesic technical school. 

The distributions of the standard deviation 
ellipses calculated and plotted for each level of 
education (excluding the person educated in 
Greece) almost coincide and their centroids are 
located within the boundaries of Lodz (Fig. 7). 

This may mean that in the study sample neither the 
students nor their parents exhibited greater mobility 
during the 12 years of education. Only single cases 
of change of place of residence during that period 
were noted.

Secondary school ends with the matriculation 
examination, which is one of the requirements for 
admission to university. Beginning higher education 
is an important moment in an educational career, 
also from the perspective of spatial mobility. As 
the students were surveyed, each of them had 
to obtain the Matura exam and decided to study 

Fig. 6. Geographical educational path of students between the junior high school and the high school (technical colleges) 
on the map of Poland, Lodz Voivodeship and Łódz.
Source: own elaboration 
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at the University of Lodz. It is the largest higher 
education institution in Lodz. In addition, there 
were 19 others, among them: Lodz University 
of Technology; Medical University; the Grazyna 
and Kiejstut Bacewicz Academy of Music; the 
Strzeminski Academy of Fine Arts; and the Polish 
National Film, Television, and Theatre School. 

The Faculty of Geographical Sciences is located 
almost in the geometric center of the city of Lodz. 
For this reason, graduates (approx. 40%) of Lodz 
secondary schools (Figs. 8 and 9) could easily 
continue their education and the distance from 
their school to the university did not exceed 8 
km. The remaining secondary schools in Lodzkie 
Voivodship were located at distances of up to 64 
km, and their graduates accounted for more than 
40%. Three secondary schools were the furthest 
away. A  graduate of the Suwałki school located in 
northern Poland travelled about 400 km and chose 

to study in Lodz, one from Jasło in southern Poland 
(about 300 km) and one from Poznań (about 200 km).

The research was summarized by presenting the 
mobility and geographical educational path of the 
studied group of students, expressed as a straight-
line distance [km] between all stages of study 
(school’s address points were connected with lines 
(Fig. 9).  The smallest distance differences occurred 
when changing from primary school to middle 
school, which may be because the middle school 
was located in the same building or near the primary 
school. Only one person changed their place of 
residence and study by more than 100 km during 
this period. The completion of high school was 
mandatory for young Poles, while further education 
was voluntary. In Poland, there are fewer secondary 
schools than middle schools and they are located 
in towns with more residents and administrative 
functions. Students selected secondary schools near 

Fig. 7. Distribution of schools completed by the students studied (excluding the person educated in Greece) 
Source: own elaboration 
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Fig. 10. The geographical educational path of the students, on the Lodzkie Voivodship and Łódz map.
Source: own elaboration 

Fig. 11. Selected examples of students’ geographical educational paths, on the Lodzkie Voivodship and Lodz map.
Source: own elaboration 
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their places of residence, only one person moved from 
Athens (Greece) to Lodz (more than 1600 km). This 
may have affected the results of statistics sensitive to 
outlier values and, therefore, has not been included 
in the calculations. 

Geoinformation students had to take the longest 
route in the last stage of their education, though 
this mobility was not huge and can be considered 
regional, as most people come from the Lodzkie 
Voivodeship (Fig. 10), and only a few came from the 
rest of Poland. Quite surprising to the researchers 
were the results of choosing a university for a second 
master’s degree.  About half of the respondents 
studied geoinformation at level II. They were all 
Level I graduate from the University of Lodz, so 
they did not show mobility when they were between 
the ages of 21-25 and could have made this decision 
on their own. Most of them chose to continue their 
education in the same field of study at the University 
of Łódz.

Some selected examples of a geographical 
educational path are presented in Fig. 11. They 
confirm the typical geographical way to study for 
the surveyed students. The students under study 
attended the primary school closest to their place of 
residence.  The choice of a lower-secondary school - 
especially in Lodz - did not depend on the distance 
from the student’s place of residence, and often the 
institutions were not situated nearest to it. In the 
case of secondary schools, it was similar. This caused 
the geographical educational path to be longer, as 
students had a longer daily commute to school than 
if they had chosen the nearest educational facilities. 
The entire path of the inhabitants of Lodz did not 
exceed 10 km in a straight line and that of the 
Lodzkie Voivodship 70 km. Considering that they 
made up most of the students surveyed, it may be 
concluded that it was not a difficult distance for 
young people to travel. The results are like those 
obtained in other studies on youth mobility in 
Poland (Herbst & Rok, 2014).

What were the motivations of the students to 
choose the nearest academic centre? Only in-depth 
research can answer this question. It can be assumed 
that, as in Sweden, the role of geographic variables 
was significant in individual decisions about higher 
education. In particular, educational attainment and 
proximity to university seem to have a measurable 
effect on individual decisions. These effects may be 

related to the role of neighbourhood peers, labour 
market demand, and the cost of attending college 
(Rephann, 2002).

5. Conclusions and discussion 

The geographical educational path can be explored 
between different social groups at any stage of their 
education, as well as after graduation. Comparative 
research across different countries and education 
systems may produce interesting results. The results 
may depend on the economic level of the country 
or region, population density, settlement networks, 
and school networks. It may be interesting to use it 
in social research covering different social classes. 
The concept of a geographic education path made 
more sense in the pre-pandemic world, but it does 
not undermine the methodology proposed in this 
article. 

The participants in this study were geoinformation 
students at the Faculty of Geographical Sciences, 
University of Lodz.  It is likely that their educational 
path was typical of young people studying in 
Poland, and the geographic educational path 
showed that most of them attended schools near 
their place of residence and decided to choose the 
nearest university. The results showed low mobility 
of students and indirectly of their families during 
the education period. Only a few cases where the 
educational path was greater than 300 km and 
one greater than 1600 km (overseas migration) 
were observed. The participants in this study 
were geoinformatics students at the Faculty of 
Geographical Sciences, University of Lodz. It is likely 
that their educational path was typical of young 
people studying in Poland, and the geographic 
educational path showed that most of them 
attended schools near their place of residence and 
decided to choose the nearest university. The results 
showed low mobility of students and indirectly of 
their families during the education period. Only a 
few cases were reported where the educational path 
was more than 300 km and one more than 1600 
km (overseas migration). It was also noted that 
the choice of elementary school was determined 
by its closest distance from the place of residence 
(except for specialized, for example, music schools). 
At successive stages of education, relatively close 
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schools that met adequate educational requirements 
were probably selected. Surprisingly, there was 
a  lack of mobility when entering a master’s degree 
program. The results of the study are consistent 
with the research results (Herbst & Rok, 2014), who 
noted that the spatial mobility of Poles under 30 
years of age is low and strongly influenced by the 
size of their place of origin. Every tenth high school 
graduate, while commencing studies, changes his 
place of residence at the same time. Although only 
one in ten high school graduates changes their place 
of residence at the same time, about 40% of those 
who have moved at least once before turning 30, did 
so due to commencing education.

The surveys did not include questions about the 
socioeconomic situation of the students or their 
motivation to choose subsequent schools. However, 
address data allowed us to conclude that almost half 
of the students (40%) lived in a rural municipality 
before beginning their studies, 31% in small or 
medium towns. In a way, this may explain the 
low mobility during education. The income of the 
inhabitants of rural areas and small towns in Poland 
is usually lower than that of large cities.  Mobility 
during education may have an economic aspect, 
such as the cost of education, the cost of living (in 
Lodz, these are lower than in Warsaw, located 100 
km to the east).  The cost of renting a room or 
apartment may have been a certain argument for 
choosing to study in Lodz, knowing that almost 
40% of the respondents changed their address 
during their studies and almost 30% commuted 
daily from other towns.

The research carried out on the geographic 
educational pathway gave a proposal for the first 
stage of consideration of the geographic route that 
young learners take. It can be used for comparative 
studies of other groups of students and to draw 
wider conclusions. In particular, from a regional 
perspective, e.g. with students of one university, 
from a national perspective, e.g. researching the 
geographical educational path in a particular 
country, and from an international perspective.  
The results of a geographical educational path study 
may be used for a comprehensive study of spatial 
mobility: daily, temporary, and permanent. Another 
issue related to mobility during education may be 
related to the choice of the temporary residence 
place during the studies and its combination with 

the problems of gentrification in an academic city. 
The results of the study may be useful to university 
authorities for marketing purposes, for example, 
to attract students from other areas and to seek 
answers to the question why young people chose 
other academic centres.  

The second stage of consideration of the 
geographical educational path should be combined 
with an in-depth socioeconomic analysis and 
motivations for choosing schools of the studied 
population and requires supplementing the survey 
questionnaire with additional questions. It will then 
be possible to relate the results to the social issues, 
conditions, and quality of life of young people.
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