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Ozet

Resmi istatistik, finans, egitim ve ¢esitli diger alanlar i¢in acik veri
kiimeleri mevcuttur. Agik veri kiimeleri, resmi makamlarin yani
sira {igiincii taraflar tarafindan yayinlanmaktadir. Ornegin, Tiirkiye
Yiiksekogretim Kurumu, Tirkiye’deki yiiksekogretime yonelik
bir web portali sunmaktadir. Portaldan tniversiteler, fakiilteler ve
bélimler hakkinda detayli veri setleri elde edilebilmektedir. Portal
tarafindan saglanan veriler kullanilarak, yiiksekogretimin ekonomi
tizerindeki etkisinin anlagilmasi, 6grencilerin yiiksek6gretim agisindan
zaman i¢indeki tercihlerindeki degisikliklerin incelenmesi gibi detayli
analizlerin yapilabilmesi miimkiindiir. Bu portal, bir¢cok 6nemli
bilgil icermesine ragmen, herhangi bir Uygulama Programlama
Arayiizii (API) veya verileri tek bir yerden kolayca indirmek veya
sorgulamak icin herhangi bir secenek sunmamaktadir. Mevcut
makale, yiiksekogretim istatistiklerini kolayca erisilebilir kilmak
icin tasarlanmig kullanici dostu bir R veri paketini tanitmaktadir.
Bu paket aragtrmacilara, hali hazirda portaldan kazinmus olan
verileri sorgulayabilme ve bazi basit analizler yapabilme olanag:
sunmaktadir. Paket ile aragtirmacilarin yiiksekogretim istatistiklerine
kolayca erigebilmesine katk: sunulmas: hedeflenmektedir.

Anahtar Kelimeler: Tiirk yiiksekogretimi, istatistik, iiniversite,
acik veri, R, sosyoekonomik

pen data has become an important element

for the reproducibility of scientific studies. In

addition to the importance of providing open
data, making the data easily accessible on the web has
been critical. The importance of open data portals for
transparency in the public sector is one of the most crucial
topics in current debates on how to provide accountable,
participatory, and responsive governance (Lnenicka and
Nikiforova, 2021). For these reasons, the push to make
data easily accessible has gained momentum in recent
years.

Abstract

There are open datasets available for official statistics, finance,
education, and a variety of other domains. The open datasets are
published by third-party vendors as well as official authorities. For
example, The Turkish Higher Education Council maintains a web
portal dedicated to higher education in Tirkiye. Detailed datasets
about universities, faculties, and departments can be obtained from
the portal. Using the data provided by the portal, detailed analysis
can be done such as the understanding impact of higher education
on activities in the economy connected to movements of the students
within or between cities. Especially such activity can be observed in
real estate since students rent flats or rooms. Moreover, this data helps
researchers analyze changes in students’ preferences in terms of higher
education over time. Although this site contains a variety of important
information, it does not provide any Application Programming
Interfaces (API) or any other possibilities to easily download or query
the data in one place. This paper introduces thestats, a user-friendly
R data package designed to make higher education statistics easily
accessible. Researchers can use the package to query data, which is
already scraped from the portal, using the R functions provided by the
package. Thanks to the package, researchers do not need to perform
any further effort to delve into Turkish higher education statistics. Tt
is sufficient for the researchers to use the package to begin exploring.

Keywords: Turkish higher education, statistics, university, open-
data, R, socioeconomics

The initiatives such as 7OpenSci' and rOpenGov? focusing
on this issue have provided significant contributions in
recent years. 7OpenSci is a non-profit organization that
develops community-contributed R software tools that
help to reach web-based scientific data sources efficiently
(Boettiger et al., 2015). 7OpenGov is a community of R
package developers dedicated to open government data
and related subjects.

1 https:/ropensci.org/
2 https:/ropengov.org/
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The eurostaris one of the packages was developed by rOpenGov
(Lahti et al., 2017). The package is designed to search,
download, manipulate, and visualize the open data from
Eurostat’. There are also several R packages, developed by
individual researchers, which provide the ability to analyze
open data from various sources in R (Senyondo et al., 2021;
Glogowski et al., 2019). While some of the packages scrape
web pages that provide open-source data, some of them are
using an APIL. (Abbott, 2019; Freire and McDonnell, 2018;
Odell, 2020). Some papers provide built-in R commands
to access the open data via APIs (Koontz et al.,, 2020;
McGuinness et al., 2020; Sparks, 2018). The number of
open data sources for different scientific disciplines has been
increasing with the help of rapidly developing open-source
technologies. Thanks to this, researchers have a chance to
access various open data sources and this allows researchers
to have a different perspective and deep understanding of
the topics they focus on. Undoubtedly, open data sources
for the higher education systems are also very crucial, as
higher education affects the economy and development of
the country.

The higher education system in Tirkiye is administrated
by the Council of Higher Education (CoHE) which is an
autonomous institution that is responsible for the planning,
coordination, and governance of higher education in
Tiirkiye under the Turkish Constitution and the Higher
Education Laws*. Turkish higher education consists of
three cycles: bachelor’s, master and doctoral studies. This
paper focuses on the data for admission to the first cycle,
which involves 4 to 8 semesters or more, depending on the

field of study (Turkish Council of Higher Education, 2021).

The Turkish higher education admission procedure is
nationally standardized, and universities may use additional
criteria for a further selection of applicants. A national two-
stage placement system regulates entry to tertiary education
and places students in various programs. The Basic
Proficiency Test (Temel Yeterlilik Testi - TYT), formerly
known as the Transition to Tertiary Education Examination
(Yiiksekogretime Gegis Sinavi - YGS), is a multiple-choice
evaluation of key disciplines such as Turkish grammar,
social sciences, mathematics, and science. Passing The
Basic Proficiency Test is enough to gain admission to short-
cycle tertiary programs in which the majority of students
enroll. Students must take an additional test called the Field
Qualification Test (Alan Yeterlilik Testi - AYT), previously
known as the Undergraduate Placement Exam (Lisans
Yerlestirme Smavi - LYS), in subjects relevant to their
preferred field of study to enroll in bachelor’s programs.
Students’ preferences, The Basic Proficiency Test and Field
Qualification Test results, and average classroom grades
in upper secondary education are utilized to decide their
placement in bachelor’s programs using a centralized system
that automatically allocates applicants to study programs.
Most programs have a demand-based admissions criterion,
while the most selective programs, such as medical, law, and
engineering, have a minimum pre-set admissions threshold.

3 _https://ec.europa.eu/eurostat
4 https://www.yok.gov.tr/en/institutional/higher-education-system

Thrkiye does not have a national examination to confirm
upper secondary education completion. Instead, upper
secondary certification (i.e., receiving a high school diploma)
is based primarily on students’ average scores on classroom
tests from grades 9 to 12°.

There are many research studies in the literature focusing
on the higher education system and statistics in the world.
One of the most common research questions on this topic
is “How to analyze higher education entrance exams?”.
Nagy and Molontay (2021) argued that it is critical to find a
suitable admission procedure that can distinguish between
students with high academic potential and those who are
likely to become future dropouts. Ferrao and Almeida (2019)
argued that the relationship between university entrance
exam scores and the academic performance of students
after their first-year studies vary depending on various
socioeconomic factors. Another critical research question
is “How researchers can understand the reasons behind
the university preferences of students?”. Heiskala et al.
(2021) found out that, in Finland, higher education attracts
successful students from lower socioeconomic backgrounds.
However, successful students from higher socioeconomic
backgrounds have a substantially higher probability of
enrolling in university studies. Tilak (2020) indicated that
professions in electronic engineering, computer science, and
information technology have changed so rapidly in recent
years that it has caused an unbalanced growth of disciplines,
creating imbalances in the labor market in countries such as
China, Brazil, and Russia.

As can be seen, there are many studies on higher education.
However, the importance of these studies is more critical
for Turkiye. From 1971 to 2016, the number of students
enrolled in Turkish higher education increased by 700%
(Ergen and Cakioglu, 2018). The total number of students
in higher education is 8.3 million students: 3.85 million
of them are face-to-face students, and the rest are in open
education (Yurdakul & Sahin-Demir, 2022). Also, Tirkiye
has the highest number of students in higher education in
Europe, as there are two times more bachelor students than
Germany which is the most crowded country in European
Union by 2018 (Aydin and Cavus, 2021). The reason behind
this jump in some students is the Turkish government’s
strategy which is aiming to have at least one university in
every city (Arap, 2010). However, a recent research study
showed that not all of the students registered for university
continue their studies (Yurdakul and Sahin-Demir, 2022).
"This situation has been causing many changes in Tirkiye
and has been having a vital effect on the economy, and
socio-demography of the country. These changes can
be concluded that higher education in Tiirkiye has many
aspects that need to be analyzed from different perspectives.
Several studies are focusing on changes and aspects of
Turkish higher education.

5 https://www.yok.gov.tr/en/institutional/higher-education-system
ld=/content/component/7 1ee93b4-en
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Apaydin (2020) indicated that the majority of young people
prefer to study for a job in the health, engineering, and
teaching domains, as those domains offer relatively better
employment prospects in Tiirkiye. Suna et al. (2020) examined
the socioeconomic background and preferences of high
school students focusing on science regarding the transition
into higher education. The study showed that students from
higher socioeconomic backgrounds have a higher tendency
to begin university studies compared to students from lower
socioeconomic backgrounds. Karsli and Anli (2010) pointed
out that the higher education entrance exam is a source of
anxiety among young people in Trkiye.

In addition to these studies, a few studies in the literature focus
on the rapid development of the higher education system in
Tiirkiye (Tekneci, 2016; Gok, 2016; Ozoglu etal., 2016). There
are many studies in the literature about Higher Education in
Tirkiye. However, due to the limitation of accessing open
data sources, the topic could not be analyzed from different
perspectives. At this point, the only data source is a web portal®
maintained by the Council of Higher Education dedicated to
higher education statistics in Tiirkiye. Detailed statistics about
universities, faculdes, and departments such as the number
of students placed, their scores, gender distribution, number
of choices, etc.’, and also the success of the graduates of the
programs in the central specialization exams can be obtained
from the portal. However, there is no easy way to download or
query the data using one of the most preferred languages among
researchers such as R. This undoubtedly makes it difficult to
use the data in research and compels researchers to work on
samples. The main goal of the study is to introduce the user-
friendly R data package thestats which intended to make higher
education statistics provided by the Turkish Higher Education
Council accessible, except the statistics related to the success
of the graduates. Researchers can use the package to easily
explore the data, which is already scraped from the portal.
The package is expected to be an important source for solving
the problem of data-driven planning and policy development
(Erdogan, 2014; Giinay and Ozer, 2016; Ozoglu et al., 2016),
which is known as one of the most important problems in the
Turkish Higher Education system.

I Figure 1. Hex logo of thestats package.

6  https://yokatlas.yok.gov.tr/lisans-anasayfa.php

7 Full list of the statistics are available on https://github.com/

\.

This article is organized as follows. The following section
provides an overview of the Turkish higher education
system. The third section covers information about the
development stages of thestats, types of data provided by
the package, and how the data are obtained. Section four
provides information about the usage of the package.
The fifth section presents a few potential outcomes that
can be obtained by using thestats, while the last section
summarizes the paper by discussing the importance of the
open official data and suggesting potential future studies.

Mechanism of thestats Package

A user-friendly R data package, thestats, is developed to
make higher education statistics accessible in an easy way.
The data provided by this package is gathered from the
web portal of the project titled Higher Education Program
Adlas®.

thestats

{rvest} {usethis}

Date Dataset

Source

users

region_uni_en

fegon o en

scores. >

Step 1 Step 2 Step 3 Step 4

@ function

@ datafile

W Figure 2. Mechanism of thestats package.

The researchers, who are interested in the data on the
portal, have to follow many steps to reach only a part of
this very unique dataset. As a first step, the portal requires
you to choose a university name or department name.
Following this, thirty hamburger menus appear and each of
them contains multiple pieces of information. Researchers
have to open the menus to see statistics provided through
tables or graphs. There is no possibility of downloading
the statistics, the only way of retrieving the data is to copy-
paste. Considering this complex process, the authors of
the package spent a significant amount of time scraping
data from the portal carefully. rvest package was used
to scrape data and proper data manipulation techniques
were applied using dplyr (Wickham, 2021; Wickham et
al, 2021). After ensuring the data quality, R data files are
created using usethis (Wickham and Bryan, 2021), which is
an R package for handling the creation of R data files and
wrapping them into an R package. This flow is summarized
in M Figure 2. The users can simply install thestats and
begin exploring the Turkish Higher Education Statistics
using three functions or direct data files provided by the
package.

analyticsresearchlab/thestats/blob/main/docs/Table3.md
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W Table 1. Arguments used in the functions of thestats.

Argument Definition

region names geographical region of universties

city names the city where univerities are located
university names  name of universities

departmen names names of departments in universities

lang language of the information
aggregation an option to aggregate the filtered data
var_ids statistics about the universities in -scores-

Function
list dept list_score list uni

v v v
v v v
v v
v v
v v v
v v

v

thestats provides three easy-to-use functions: list
dept (), 1list uni(), and list score() with
arguments shown in Bl Table 1. The functions simply help
the users query and create simple aggregations on the top
of data files provided by the package: depts, depts_en,
regions cities, regions cities_en, and scores.
The arguments provide different options to the users.
These options for the departments names are shown
in manuals of depts, depts_en datasets, for the region
names and city names arguments are shown in manuals
regions cities and regions cities en datasets.
For more information, please refer to the package manual®.
The default value of the lang argument is “en” which
defines the language of the results as English, to retrieve
results in Turkish, “tr” should be passed to the argument.
The aggregate provides two options for list uni () and
one option for the 1ist dept () function. These options
are count by city for obtaining the group sum of
universities per city, and count by region for obtaining
the group sum of universities per each region defined by
the user, respectively. The key argument in the package
is the var_ids. It is used to call the 196 statistics about the
departments, and detailed information about these statistics
is given in the manual of scores dataset. The various usage
examples of the functions and arguments introduced in this
section are given in the following section.

Usage of thestats Package

As mentioned in the previous section, thestats provides
three functions: list uni(), list dept (), and
list score(). The list uni () function helps to
query universities in cities or regions specified by the
user. Moreover, the function allows aggregations such as
the number of universities per year in cities or regions
specified by the user. The function has four arguments:
region names, city names, aggregation, and
lang.

9 https://CRAN.R-project.org/package=thestats

# installing and
install.packages
library(thestats)

# listing the unive
list_uni(region_names = "all", city_names = "Izmir")

ities in Izmir

website
http://www.deu.edu.tr
https://ege.edu.tr

id university
1031 Dokuz Eylul University
1034 Ege University
1129 Izmir Bakircay University
1111 Izmir Demokrasi University
1057 Izmir Katip Celebi University State Izmir Agean

6 1058 Izmir Institue of Technology State Izmir Agean
7 2035 Izmir University of Economics Private Izmir Agean
8 2096  Izmir Tinaztepe University Private Izmir Agean
9 2060 Yasar University Private Izmir Agean

type city region
State Izmir Agean
State Izmir Agean
State Izmir Agean
State Izmir Agean

https://vww
://www. tinaztepe.edu.
www. yasar .edu.

I Figure 3. Example usage of list_uni() for listing universities in a
specified city.

The region names argument is to pass names of the
regions, and city names are for specifying city names
shown in the table!®. The lang argument is to select
English or Turkish as a language for results returned by
the function. As an example, let us assume that the user
would like to query universities in Izmir, which is a city in
the western part of Tirkiye in B Figure 3.

# installing and lo !
install.packages("thestats"
library(thestats)
# listing the number of ities in Izmir and Mugla
city_names = c("Izmir", "Mugla"),

list_uni(region_names = "all",

aggregation = "count_by_city")

city type n
1 Izmir Private 3
2 Izmir  State 6
3 Mugla State 1

I Figure 4. Example usage of 1ist uni () function for listing the
number of universities in the specified cities.

Inthe example, the 1ist uni () function returnsinformation
such as the name, type, and web page URLSs of the universities
in Izmir. The codes in B Figure 4 can be used to get the
number of universities per type (state or private) in Izmir and

Mugla.

10 https://github.com/analyticsresearchlab/thestats/blob/main/docs/
Table2.md
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The list dept () function helps to query universities
and departments by cities or regions. Moreover, it allows
aggregations such as the number of universities or the
number of universities having specific departments per
year in cities or regions defined by the user. The function
has a dept names argument in addition to arguments that
list uni () has. It allows users to query departments or
universities per city or region. As shown in Bl Figure 5, there
is a possibility to retrieve universities that have Statistics
departments in Izmir and Mugla, using the function.

# installing ai
install.packag
Library( thestats)

# listing the number of a

deparments in Izmir

Llist_score(region_n:
city_nam
univers 2 1,
depart ‘Statistics",
var_ids = c("X190", "X196"))

and the incoming exchange st

type program_code university faculty department X190 X196
103110239 Dokuz Eylul University Faculty of Science Statistics 5 0
0

ity Faculty of Science Sta
ersity Faculty of Science Stat

o
0

0

0

B Figure 5. Example usage of 1ist dept () function for listing
universities in the specific cities that have a specified department.

The list score() function is for querying detailed
statistics about universities at the level of departments, cities,
and regions. The function has var ids in addition to the
arguments that list uni() and list dept () have.
The var ids allow users to specify the type of statistics
described in the table' and the manual of scores dataset on
page 7 of the package manual'2.

# installing and
install.pac
Library( the:

and the incoming exc

department_names
var_id g

id year type program_code university faculty department X
11031 2020 State 103110239 Dokuz Eylul University Faculty of Science Statistics
Dokuz Eylul University Faculty of Science Statistics
Dokuz Eylul University Faculty of Science Statistics
Ege University Faculty of Science Statistics
Ege University Faculty of Sc Statistics
Ege University Faculty of Science Statistics

1031162
103
4 2020 State
4 2019 State

1034 2018 State

B Figure 6. The R codes and output of “listing some statistics of a
specified department in a specified city”.

As shown in B Figure 6, users can pass the name of the
statistics they are interested in into var ids argument.
In this example, X190 (number of assistant professors) and
X196 (number of incoming exchange students) statistics are
retrieved for all of the universities which have the Statistics
department in Izmir.

Although only two variables are used in the above usage
example, the 1ist score function provides 197 variables
for over 25.000 programs to the users.

11 https://github.com/analyticsresearchlab/thestats/blob/main/docs/
Table3.md

12 https://cran.r-project.org/web/packages/thestats/thestats.pdf

Cilt/

Applications Using thestats Package

Many data visualization techniques can be applied to the data
provided by thestats to contribute to the research regarding
disciplines related to higher education in Tiirkiye. Below are a
few examples of how the data provided by the package can be
visualized and used. The repository’s link which consists of the
source codes of the examples is provided in Appendix.

In the first application, the change in the city preferences of
the students over years is examined using the total number
of placed students per city which can be easily obtained by
using thestats. State and private universities are shown in Il
Figure 7B and I Figure 7A represents only state universities
in Tirkiye. According to the Bl Figure 7B, the city with the
highest number of students who preferred state universities
in 2020 was Istanbul (98.696), followed by Ankara (47.437),
then Eskisehir (25.768), Izmir (23.654), Erzarum (16.009), and
Konya (15.750). It can be seen that the total number of students
who preferred universities in Istanbul increased between 2018
and 2020, reaching approximately 100.000 students. However,
because there are many private universities in Istanbul, this
might not represent the whole picture.

According to the B Figure 7A, the city with the highest
number of students who preferred state or private universities
in 2020 was Istanbul (40.453), followed by Ankara (33.095),
then Eskisehir (25.768), Izmir (20.702), Erzurum (16.009) and
Konya (14.209). About 60% of the total number of students
who preferred to study in Istanbul consists of students who
were placed in private universities.

A B

o

-

1 Y

e

I Figure 7. Number of placed students by cities in state (A) and all
universities (B).

In comparison, this ratio is about 25% in Ankara, 12% in Izmir,
and 10% in Konya. The reason behind not having differences
between the two figures for Eskisehir and Erzurum can be
explained by the fact that there are no private universities in
these cities.

In addition to the number of placed students, the inter-
regional movement of students is an important indicator for
regional and national economies. The movement of students
to and within cities such as Istanbul, Ankara, Izmir, Eskisehir,
and Konya has a significant impact on the economy, especially
in the housing sector (Vatansever et al., 2020).

131 Sayi / 11 Nisan / 2023
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The real estate platform that operates in Tiirkiye, Hepsiemlak.
com, published a report that focuses on the price changes
of residential units for rent during the opening period of
universities in Istanbul, Ankara, Izmir, Eskisehir, Kocaeli
and Konya, which are the most preferred cities for university
education. This reportalso includes the statistics for individuals
between the ages of 18-24, who visited the Hepsiemlak.com
platform and were looking for a residential unit to rent, for the
same period. According to the report, the highest price increases
(between 20% and 35%) in this period were observed in the
districts of Istanbul, where universities are located. However, in
many districts in metropolitan areas, rental prices increased by
5% to 25% right before the academic year started. According
to the portal’s visitor statistics, in the same period, the search
volume of rental residential units for users within the age range
of 18-24 increased by 50%. In almost all metropolitan areas,
the search for residential units for rent by visitors in the same
age group increased by 50%-100%. During the same time
period, in the metropolitan rental value for flats increased by
around 30%, and demand for such rental properties increased
by around 120% monthly". The movement of students not
only affects the housing sector but also other sectors such as
retail, and fast-moving consumer goods, as students have daily
needs. Thus, in the second application, the flow of the number
of placed students per each geographical region in Tiirkiye is
considered and a chord diagram was created as shown in

Figure 8.

Chord diagrams present the flows between a set of entities.
On the chord diagram shown in Bl Figure 8, the entities are
the geographical regions and the links are the inter-regional
flows of the students within Tiurkiye. It can be seen that
approximately 282.000 students remained in the Marmara
region. Approximately 40.000 students from the Marmara
region moved to other regions to study and about 48.000
students, who are from different regions than Marmara,
moved to the Marmara region for having higher education.
The more-detailed data visualization summaries about the
flow of the students can be easily done like in Gur (2022) using
the proposed R package.

Conclusions

In Tirkiye, the Turkish Statistical Institute, the Central
Bank, and other government agencies are the principal
publishers of statistical information. As a result,
researchers can access a variety of data points related
to the economy, finance, higher education, and other
fields. The Turkish Higher Education Council hosts a
web portal devoted to statistics on higher education in
Tirkiye. The portal provides detailed statistics about
universities, faculties, and departments. Given that
students’ mobility, preferences, and participation in
the workforce have a significant impact on both the
national and regional economies in Tirkiye, academics
would most likely use the portal’s data to investigate the

13 https://www.hepsiemlak.com/emlak-yasam/haberler/emlakendeksi/
ogrenci-kiralik-ev-arayisi

economic impact of higher education. Although this data
would be valuable, there is no convenient method to
download or query it. The users, who are interested in
the data on the portal, have to follow many exhausting
steps. This work introduces thestats, which is intended
to make higher education statistics more accessible. It
provides researchers greater accessibility to the data on
the portal. Researchers no longer must spend additional
time sifting through Turkish higher education statistics
through the web portal. The package not only helps
researchers query the data but also provides ready-
to-use aggregation possibilities. With this increased
functionality, researchers can easily calculate statistics on
the level of cities and regions in Tiirkiye or at the level
of universities and departments. Goals for the future
studies are to keep data files in the package up-to-date
and adding new features to the package such as functions

for creating interactive charts.

Mediterranean

M southeastern Anatolia
Agean

[ Eastern Anatolia
Black Sea
Central Anatolia
Marmara

W Figure 8. The flow of the number of placed students by regions.

Appendix

The R code to reproduce the results can be found in
the following GitHub repository: https://github.com/

analyticsresearchlab/thestats/tree/main/paper
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