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Abstract

This study is about artificial neural network modeling of the linguistic challenges encountered by students
learning Turkish as a foreign language in universities in France. The study was conducted in four universities
where Turkish is taught as an optional foreign language. Sixty-six students whose mother tongues were either
Arabic or French constituted the study group. Planned on a background of an integrated single-case pattern,
this study was conducted using a mixed research method which involved gathering and joint interpretation of
qualitative and quantitative data groups with an objective to better understand the gaps in knowledge
encountered in this research field. The research data were collected through participants’ answers to the
following open-ended question prepared by the researcher: What are the challenges you encounter when
learning Turkish? Data were analyzed using the content analysis method. The results indicated that students
find the linguistic elements the most challenging, followed by the aspects of “suffixes,” “grammar” and
“syntax.” In line with these results, an artificial neural network model using the MATLAB computing
environment software was created based on the students’ mother tongues and linguistic challenges, and the
application of this modeling in teaching environments is explained in detail.
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As a result of the fast-paced developments in the area of informatics and communications throughout the
second half of the last century, we have stepped into what is commonly defined as the “Informatics”
Revolution, following the Agricultural and Industrial revolutions (Kongar, 2002). This process is
characterized by rapid transformation in every area of life, especially during the first quarter of the new
millennium. A natural consequence of such change and transformation is that modern populations find
themselves at the center of a global interaction circle (Goger & Mogul, 2011). This interaction brings with it
an increase in the scientific, political, artistic, cultural, and commercial relations between
populations/countries. This, in turn, makes multilingualism and multiculturalism all the more important in the
globalizing world, making the learning of a foreign language necessary, even indispensable. That is why the
learning of a/several foreign language(s), which used to be considered a privilege, is now considered a
necessity (Kahriman, Dagtas, Capoglu, & Atesal, 2013). In addition, along with this process of interaction, the
languages and cultures of hegemonic and influential nations have become increasingly significant. Aside from
Turkey’s indisputable geopolitical and geographical position in the world, social, political, and economic
developments recently shaping the world conjuncture, the Middle East in particular, are pushing the country
to the forefront of the international scene. Likewise, due to its rich history of several great cultures and
civilizations, both past and present, its ever-growing foreign trade volume and its place as one of the most
important tourist destinations globally, Turkey holds a privileged position not only among other countries but
also, and most importantly, among the neighboring and regional states. Hence, there is an increasing foreign
interest in Turkey and a continual growth in the number of Turkish speakers (Ozyiirek, 2009).

Gaining increasing importance, due to the above-mentioned social and political factors, the Turkish
language attracts great interest not merely from those who wish to get to know the country’s culture and
people better but also from those wishing to establish trade relations with the country, to study or even to live
in Turkey, either temporarily or permanently. It is also in high demand in distant regions, where prospective
Turkish speakers also have many distinct reasons for learning the language. The main motivations behind
foreigners’ interest in learning to speak Turkish abroad are academic purposes, commercial activities,
diplomatic contacts, cultural interests in the Turks and Turkey, in particular an inclination to become
acquainted with an European Union membership candidate, etc. (Erdem, 2009).

Belonging to the Ural-Altaic family of languages, Turkish is one of the world’s most widespread
languages, with approximately 220 million users (Akar, 2013), used in a vast area ranging from Anatolia to
the Balkans (Ercilasun, 2011). According to the United Nations Educational, Scientific and Cultural
Organization’s (UNESCO) facts, Turkish is the fifth most-spoken modern language in the world (Guzel &
Barn, 2013). Although Turkish is a widespread and significant language, Turkey is the first among countries
where Turkish is the native language. Turkey has earned a distinct significance with the ever-growing demand
for learning Turkish. We have also witnessed some universities giving impetus to the teaching of Turkish, as
the process of teaching Turkish has become increasingly institutionalized, starting from the 1950s onward.
Bogazi¢i and Ankara Universities are at the forefront of these developments and they have published the very
first sources on the teaching of Turkish as a foreign language (Erdem, 2009). From the first half of the 1980s
onward, following an initiative for teaching Turkish to foreigners, official Turkish centers (TOMERSs) have
been established, inspired by the world’s leading language and cultural centers affiliated with major
universities worldwide: the British Council (English), Goethe Institute (German), and Instituto Cervantes
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(Spanish) (Ayaz & Akkaya, 2010). The first TOMER institute (Turkish and Foreign Languages Application
and Research Centre) was established in 1984 as part of Ankara University; its other branches were opened in
1994 as part of Gazi and Ege Universities. Subsequently, with the opening of such institutes within many
other public and private universities affiliated with the Council of Higher Education (YOK), the teaching of
Turkish as a foreign language has earned an institutional identity at the higher education level (Bakir, 2014).
Today, the teaching of Turkish as a foreign language abroad is conducted in university Turcology
departments, Turkish associations, foundations, schools, cultural centers, private courses, and embassies
(Arslan, 2012; Dolunay, 2005). As of 2014, Turkey’s dialect of the Turkish language was being taught in 80
countries at the secondary education level and in over 60 countries at the higher education level (Arict &
Kaldirim, 2015). The Yunus Emre Foundation, established with public status in 2009, began conducting
activities for the teaching of Turkish as a foreign language on behalf of the Turkish Republic through its
Yunus Emre Turkish Culture Centers, opened in the four corners of the world. These centers aim to teach
Turkish to foreigners in accordance with the Council of Europe’s Common European Framework of
Reference for Languages (CEFRL) on learning, teaching, and assessment (CEFRL, 2000). In concert with
this objective, these centers make improvements to the mode of instruction of Turkish as a foreign language
and promote the Turkish language and culture on an international scale (Géoger, Tabak, & Coskun, 2012).
Furthermore, the teaching of Turkish as a foreign language is becoming more important with time which
has led to the emergence of academic works from the 1990s onward, and, consequently, the number of theses
and papers written on the topic has significantly risen (Erdem, 2009). According to Ustiinel and Aydin (2009),
a reason for this phenomenon is the implementation of the European Language Portfolio in 1998. The
introduction of research and regular postgraduate and PhD programs on the teaching of Turkish as a foreign
language in a number of universities in Turkey has also contributed to and supported these academic
endeavors. However, as of today, there still is no undergraduate program on the teaching of Turkish as a

foreign language in Turkey.

Literature review

We have observed that the entirety of the academic study pursued on the teaching of Turkish as a foreign
language, both in Turkey and around the world, up to the end of 2015, was regularly compiled and
consecutively published as “bibliographic studies” (Erdem, 2009; Goger, Cayli, & Cavus, 2016; Goger,
Tabak, & Coskun, 2012; Kahriman et al., 2013). After these bibliographic works and other literature-oriented
studies published in 2016 were reviewed (Akkaya & Giin, 2016; Giler & Eylp, 2016; Irmak, 2016; Karatas
Demirtas & Karatag Acer, 2016; Nurlu & Ozkan, 2016; Yildiz & Cakir, 2016), we counted 157 scientific
studies directly related to the challenges of teaching Turkish as a foreign language in the period from 1983 to
2016. Of these, 70 studies were communiqués, 58 were academic papers, and 29 were postgraduate
dissertations. Apart from three pieces of study published in English, all other works in question were
published in Turkish, and nearly all of them were conducted by Turkish researchers. As seen in Figure 1,
except for certain stagnant years of research (as is the case for 2012), we can see a substantial increase in the

number of works published on the challenges of teaching Turkish as a foreign language in recent years.
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Figure 1. Distribution of academic studies focusing on the challenges of the teaching of Turkish as a foreign
language by year.
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Figure 2. Linguistic subjects treated in academic works focusing on the teaching of Turkish as a foreign

language.
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As Kusgu (2013) notes, these publications classify the challenges under study into the following
categories: (1) challenges related to institutionalization; (2) challenges related to the teaching method,
curriculum, and teaching materials; and (3) challenges related to the teaching staff.

In addition to the above-mentioned challenges, in nearly two-thirds of these works (97 studies), we note
that major linguistic challenges exclusive to the teaching of Turkish as a foreign language, or rather, to the
linguistic structure of Turkish are addressed as well (Figure 2). Approximately three-fourths of the studies in
this group are focused on pronunciation, grammatical/case suffixes, grammar, and syntax, with an emphasis
on the general linguistic challenges of Turkish (n = 20) and written expression skills (n = 19). The remaining

one-fourth of the works focus on more fundamental, specific challenges, such as linguistic skills, words,
orthography, alphabet, etc.

Another salient aspect of the studies carried out on the challenges of teaching Turkish as a foreign
language is the characteristics of the Turkish-learning student groups upon which these studies were
conducted. As shown in Figure 3, half of the studies that constitute the corpus (n = 79) were carried out with
student groups termed “foreign students” or “foreigners,” without any distinction based on nationality or
linguistic community. We also observed that the other half of the studies were conducted with groups
composed of undergraduate students originating from Turkic countries (n = 21), Arab countries (n = 12),

Russia (n = 7), Albania (n =5), Germany (n = 5), far-Eastern countries (n = 4), Bosnia (n = 4), etc.
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Figure 3. Distribution of academic studies focusing on the challenges of teaching Turkish as a foreign
language based on the linguistic community of the students.

59



Kartal / The Artificial Neural Network Modelling of Language Learning Challenges of French-Speaking Students Learning ..

Lastly, when we reviewed the literature on the challenges and difficulties of teaching Turkish as a foreign
language, we found only three studies that focused on French-speaking students learning Turkish at the higher
education level (Figure 3). All of these were communiqués (Cigek, 2010; Ozdemir, 2004): two of them are
fully published, and the third is only available as an abstract. After an analysis of the three works, we came to
the conclusion that, as is the case with the majority of studies constituting the literature, these works too are
based only on the observations of teachers teaching Turkish to foreigners only. In this context, the present
study attempts to fill a gap in the literature by discussing the possible linguistic challenges encountered by

French-speaking students while learning Turkish as a foreign language.

Significance of the study

As with all other disciplines, language teaching is adopting an eclectic approach (Puren, 1988),
diversifying and improving its method/approach, teaching setting, and materials according to scientific
research results. As such, the teaching of Turkish must also be carried out in accordance with modern teaching
methods/approaches based on scientific research. Nevertheless, Goger, Tabak, and Coskun (2012) argue that,
despite the high number of academic works produced on the teaching of Turkish as a foreign language, those

works are unsatisfactory in meeting today’s fluctuating demands.

Moreover, the study conducted by Biger, Coban, and Bakir (2014) on the challenges encountered by
foreign students learning Turkish at Atatiirk University ascertains that the Turkish-learning programs for
foreigners do not take the learners’ mother tongue, age, education level, and culture into account and that the
applied methods and materials used in the teaching of Turkish as part of the program are not in sync with the
present-day context. Therefore, considering scientific research results and student feedback is of utmost
importance in producing works related to the teaching of Turkish as a foreign language and in the subsequent

development of teaching materials.
Purpose of the study
In this study, we aim to establish an artificial neural network model of the challenges encountered by
French-speaking students learning Turkish as a foreign language in universities in France. With this network,
this study determines the challenging areas pertaining to the idiosyncratic characteristics of Turkish and

grammar aspects encountered by French-speaking students while learning Turkish as a foreign language and

proposes homogenous grouping to address these challenges.

Method

In this study, a mixed research method was used to establish an artificial neural model of the linguistic

challenges pertaining to Turkish as perceived by French-speaking students learning Turkish. According to

60



Kartal / The Artificial Neural Network Modelling of Language Learning Challenges of French-Speaking Students Learning ..

Creswell (2014), mixed method research studies involve gathering of qualitative and quantitative data and the
joint interpretation of the two data groups with the aim of understanding the gaps in knowledge of the

research field.

In the qualitative dimension of this research, where a mixed method was adopted, the case-study method, a
frequently used qualitative research method, was used, which allows for an in-depth analysis of any given fact
in its own natural environment. In addition, as this work was carried out on only French-speaking students
learning Turkish as a foreign language, it constitutes an integrated single-case pattern as it contains only one
analysis unit. Integrated single-case patterns are used when dealing with out-of-standard, idiosyncratic cases,

or in cases that have not been treated or could not be approached previously (Yildirim & Simsek, 2011).

As for the quantitative dimension of the study, the data gathered through interviewing students based on a
question—answer approach were analyzed using the content analysis method and converted to numeric values.
Then, these numeric values were used to create a model with artificial neural networks using the multi-

paradigm numerical computing environment software MATLAB (Matrix Laboratory).

The limitations of the present study are that the research scope is restricted to Francophone students from
various language groups, and other linguistic variables do not figure within the scope of the study, such as
reasons as to why they learn, languages they speak, their foreign language proficiency levels, programs they

are in, attitudes they have towards language learning, etc.

Participants

As of the 20162017 academic year, six higher education institutions in France were involved in teaching
Turkish as a foreign language: five universities and one institute. Two of these higher educational institutions
are the National Institute for Oriental Languages and Civilizations—(INALCO) in Paris, teaching at the
undergraduate and postgraduate levels, and Strasbourg University’s Department of Turkish Studies. In Aix-
Marseille, Saint-Etienne, Bordeaux Montaigne, and Lyon 2-Lumiére Universities, Turkish is taught as an
optional (elective) course as part of Literature, Languages and Civilizations Faculties and the Modern

Languages Departments.

In France, aside from higher educational institutions, which have chairs for Turkish language, Turkish
courses are offered by Turkish lecturers appointed to the Education Attaché’s Office of the Turkish General
Consulate in Lyon after being selected through tests administered by the External Relations General

Directorate of the Turkish Republic Ministry for Education.

The students of the National Institute for Oriental Languages and Civilisations (INALCO) in Paris and the
University of Strasbourg graduate as Turcologists after completing their undergraduate and postgraduate
programs within these institutions, which is why they have not been included in the population of the study.
We adopted the convenience sampling method. In this framework, 66 volunteers, out of the 99 students who
were studying at different undergraduate and postgraduate language and literature programs and learning

Turkish as an optional foreign language course in the other four universities during the 2016—2017 academic
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year, constitute the work’s study group. The data for students studying in these programs and participating in
the current study are given in Table 1.

Table 1. Numbers, institutions and mother-tongue data pertaining to the students participating in the study.

- - o Mother tongue
O o SIS @
P E “ 3} = N 1%} % [
University é g é 5 € g § i £ g
25 3 ‘E < i < g 3 &
(2]
Saint-Etienne 4 4 1 3 - - - -
Lyon 2-Lumiére 14 9 9 - - - - -
Bordeaux 3-Montaigne 35 29 8 18 1 2 -
Aix-Marseille 42 24 17 5 - 1 - 1
Total 95 66 35 26 1 1 2 1

As gender and ethnic origin of students had no relevance to the study’s objective and content, they were
not investigated during data collection. However, students were asked what their mother tongues were and for
how long they had been learning Turkish. As seen in Table 1, the mother tongue of slightly more than half of
the participants is Arabic, and nearly one-third speak French as their mother tongue. Based on the researcher’s
observations for around 2 years, it was possible to ascertain that nearly all the students whose mother tongue
is Arabic are Maghrebians (i.e., people of Moroccan, Algerian, or Tunisian descent), that is, Franco-Arabic.
For the latter and Senegalese students, French is a second language (thus making them bilingual) due to
historical and cultural processes, whereas for the other four categories of students whose mother tongues are
different (two Germans, one Kyrgyz, and one Russian), French is a completely foreign language. All the
students were proficient in French as they are in France to study at university.

As part of the programs of the universities in this study, Turkish is taught for 2 hours a week as an
optional (or elective) course. Considering the weekly curricular length and duration of students’ attendance in

the course, participants are at the beginner level of speaking Turkish.
Instruments

In this study, an open-ended question was asked to French students as the data collection tool. Aiming at
the written expression of the challenges they encounter during the learning of Turkish as a foreign language,
they were asked What are the linguistic challenges you encounter when learning Turkish? Please specify in
detail. Brew (2008) argues that open-ended questions can reflect the participants’ perspectives in detail
because they allow the respondents to express themselves freely. The question was presented to students in

the form of a questionnaire in French that contained their mother tongue and university information as well.
Design and procedure

As indicated above, as Turkish lecturers appointed by the Turkish Ministry of Education and affiliated
with the Education Attaché’s Office of the Turkish Consulate General in Lyon are working in French
universities where Turkish is taught as a foreign language, we first contacted the Education Attaché’s Office,
gave information on the study, and obtained the necessary authorization for collecting the data. At the
beginning of the Spring term of the 2016-2017 academic year, the questionnaire was transmitted to lecturers

via the Attaché’s Office, which in turn contacted their academic administrations to get permission to conduct
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the survey, and they informed their students of the study at the beginning of the term. The study was carried
out with volunteer students among those who attended class on the last week of the Spring term. Sufficient
time was given to students to answer the question. The questionnaires with student responses were delivered

to the researcher by post.
Data analysis

The data collected as part of the study were analyzed using the content analysis method. According to
Buyiikozturk, Cakmak, Akgiin, Karadeniz, and Demirel (2012), content analysis consists of a systematic,
renewable technique where certain words of a text are summarized into their smaller subcategories following
coding based on specific rules. The questionnaires were first classified according to the universities where the
students were studying, and then each was enumerated with the initials of the universities: LL1 and AM66.
The responses of students who expressed the linguistic challenges they perceived in the learning of Turkish in
written form were scrutinized by the researcher and an expert in the field, leading to an agreement on what the
codes—in other words, linguistic challenges—were and which terms had to be used to code them. Then, both
researchers categorized participants” answers to the open-ended question based on the agreed-upon codes. We
calculated the compatibility percentage between encoders with the below-given formula (Miles & Huberman,
1994) as 93%.

o Similar coding
Compatibility percentage between encoders = 100.x

Similar coding + Different coding

Data collected in this context were presented as they were, without any interpretation. Furthermore, the
entire data collected during the study were archived in case other researchers wished to refer to them in the

future.
Results and discussion
In this section, we present the findings from the research data after content analysis, along with our

interpretations of these findings within the framework of the current literature.

Linguistic challenges encountered by students when learning Turkish

Table 2. Linguistic challenges encountered by students while learning Turkish.

- S 8 g 2

g £ 3 2.8 £ g £ Es

. . = — o T & [y = X c <
Linguistic challenges © IS g €E 5o = <] T 22
A £ 2 22 5 = o 29

O] S S » €&

& ° > 3

Number 26 26 22 14 13 11 11 3
Percentage 39.4 39.4 33.3 21.2 19.8 16.7 16.7 4.5

Table 2 outlines students’ linguistic challenges categorized into two groups based on the

number/percentage ratio. The first category includes challenges related to “suffixes,” “grammar,” and
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“syntax,” with rates nearing 40%. The second group comprises “pronunciation and consonance,” “verb
tenses,” “words” and “speaking,” which are defined as challenges by nearly one-fifth of the participating

students.

As for the nature of the linguistic challenges stated by students, we noticed that nearly 90% of them are
related to grammar, morphology, syntax, vocabulary, and pronunciation, which are defined as “components of
language” in CEFRL (2000). Very few of these challenges (approximately 10%) are directly related to
fundamental language skills such as “speaking” and “listening comprehension.” This phenomenon can be
explained by the fact that Turkish is, for all participants, a second or even third optional course and has a
limited weekly curriculum (on average, 2 hours per week). As students are at the beginner level, courses are
more focused on grammar than on fundamental linguistic skills such as reading, writing, speaking, and
listening comprehension. That is why, at this level, students expressed very few challenges related to
fundamental language skills. Moreover, this finding also aligns with the objective specified in the legislation
(http://abdigm.meb.gov.tr/yurtdisiteskilati/) of the only official authority as regards the courses and curricula
to be taught in these departments, the Turkish Ministry of Education, Directorate General for European Union
and External Relations. Accordingly, the objective in question is the “Promotion, dissemination, and

preservation of Turkish language and culture abroad.”

Averages of linguistic challenges according to students’ mother tongues

Among students participating in the study, those whose mother tongues were German (n = 2), Kyrgyz,
Russian, and Senegalese were very few in number (Table 1) and thus could not be considered as samples for
their respective languages. The averages of their linguistic challenges according to subjects covered during

Turkish instruction were not included in the analysis.

Table 3. Averages of students’ linguistic challenges according to their mother tongues.

g c 8
L g - 25
b= (3] b S c £ < c2
Mother 3 s £ 2 I = =3 28
tongue g s o @ S
) &3
M M M M M M M M
Arabic (35 students) 0.4 0.1 0.2 0.1 0.3 0.5 0.2 0.2
French (26 students) 0.5 0 0.2 0.3 0.5 0.3 0.2 0.2

Table 3 gives the averages of linguistic challenges according to the learning subjects of the participants of
two study groups whose mother tongues were different (Arabic and French). A closer look at those averages
reveals that the groups’ linguistic challenge averages are very close to each other, which may be due to French
being the second language (at the bilingual level) of Arabic students of Maghrebin origin. The students in
question have, in a manner of speaking, adopted French as a second mother tongue, since they were born,
raised, and taught in environments where it was spoken (Philip-Asdih, 1997). Therefore, it is possible to state
that these two study groups form a single homogenous group based on their mother tongue. Another common

aspect of the two groups is that although they belong to different language families (Figure 1), and they are
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very distinct as regards their alphabets and pronunciation (Philip-Asdih, 1997), these languages belong to the
same language subgroup due to their structure (morphology) as “inflected languages” (having words whose

stem changes during conjugation) (Baccouche, 2009; Ravel, 2013).
Modeling and applications

Artificial neural networks were introduced to the scientific world in the 1940s. At present, research shows
that by bringing various cells together using suitable learning algorithms, neural networks can be established
to achieve complicated missions (Ataseven, 2013). Artificial neural networks, which have a similar
infrastructure to the brain, have a capacity to learn what has been set up in the computed environment (Kutlu
& Badur, 2009). An artificial neural network that has been inspired by the biological neurons (Ataseven,
2013) is a non-linear, complicated, and flexible mathematical structure that is between the sets of inputs and
outputs (Hsu, Gupta, & Sorooshian, 1995; Pavlin-Bernardi¢, Ravi¢, & Mati¢, 2016). It is also pointed out that
this structure can change the result in line with the non-linear and parallel data processing, tolerate minor

changes in the input parameters, and respond to new data (Ataseven, 2013).

Used mainly in the fields of engineering and medicine, this field of science is also frequently utilized in
various domains such as optimization, classification, and prognosis (Vatansever & Dogali, 2011). Even
though neural networks are highly useful in terms of estimating and categorizing multiple variables, in the
field of education their use is still very rare (Pavlin-Bernardic et al., 2016; Xu & Rudnicky, 2000). Therefore,
an artificial neural network is a new methodological approach to learning and teaching. Although an artificial
neural network is effective in terms of identifying models of relations and maximizing the forecasting ability
of variables (Musso, Kyndt, Cascallar, & Dochy, 2013), the cost of calculation is higher than other standard
methods (Xu & Rudnicky, 2000). Studies like Xu and Rudnicky (2000) indicate that even though artificial
neural networks have become popular, it is rare to encounter this methodological approach in studies on
modeling languages. In addition, according to the study in question, neural networks are able to learn a

language model at an even better level when compared to standard statistical methods.
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Figure 1a Figure 1b

Figure 4. (a) Biological and (b) artificial neural structures.

In this part of the study, the findings drawn from content analysis, which were converted into numerical

values according to student groups, mother tongues, and linguistic challenges, were put into a matrix and

65



Kartal / The Artificial Neural Network Modelling of Language Learning Challenges of French-Speaking Students Learning ..

modeled with an artificial neural network in student groups using the multi-paradigm numerical computing
environment software MATLAB (Matrix Laboratory). The artificial neural network modeling was used for
pattern recognition. Then, we explain how this modeling can be put into practice and offer benefits to future
research and instruction. The artificial neural structure developed on the basis of the biological neural
structure (Figure 4a) is given in its most general form in Figure 4b. The comparison of biological and artificial
neural structures is given in Table 4 (Vatansever & Dogali, 2011).

Table 4. Comparison of biological and artificial neural structures.

Biological neural system Artificial neural system
Neuron Processing unit

Synapse Weight

Dendrite Sum function

Cell body (soma) Transfer/activation function

Axone Output

1. Ural-Altaic
P i e |
X 2. Bantu language -
ey ST
o
f,-—JParslanf Pashto and Tajik
- ;Urdu and Indian

'Russian, Bulgarian, Sorbian,
Croatian, Czech and Polish

Ethnologue index of language families

\
I'TS. Indo-European

/
/ French, Itahan, Portuguese,

N\ 'Romanian and Spanish

A r T
- ‘English and German

Figure 5. Families of languages based on their etymons.

Entry matrix: Conversion of students’ mother tongues into numerical values

Linguists have identified 3,000 different languages globally (Jean, 1987). All of these languages are
generally divided into two groups based on their etymon and structure. Those that are similar in terms of their
etymon form a language family. As such, world languages are divided into several language families. A

language family is defined as a community of languages formed by languages generated at a point in time
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from one common mother tongue. Following Kapusuzoglu (2010), similarities existing between languages
pertaining to the same language family fortify this assumption. As shown in Figure 2, and as featured on the
Turkish Language and Literature Association’s website
(https://www.turkedebiyati.org/turk_dili/dillerin_siniflandirilmasi.html), all modern world languages can be

classified into five main families of languages based on their etymons.

According to Table 1, which shows the number of participating students and their mother tongues, the
mother tongues of the students were as follows: Arabic (35); French (26); German (two); and one each for
Kyrgyz, Senegalese, and Russian. Research on the language families of Kyrgyz and Senegalese is found in
Ethnologue: Languages of the World (https://www.ethnologue.com), the official website of The Summer
Institute of Linguistics (SIL) organization. Kyrgyz belongs to the Altaic languages stream of the Ural-Altaic
family of languages, just as Turkish does. In the case of Senegal, although the official language is French,
people speak many other local languages— Bambara is the most widespread of all, and it belongs to the Bantu

family of languages.

For practical purposes, the mother tongues of students learning Turkish were classified according to their
resemblance to Turkish on the basis of their etymon (Figure 5). When this convergence was converted into a
mathematical expression, it was transformed into an entry matrix that was related to the target matrix. Thus,

artificial neural networks could be trained based on these values.

Let us take (1/2)™(n-1) as the convergence of all languages and n as the number of the language families
diverging from Turkish. Accordingly, Kyrgyz, which, like Turkish, belongs to the first family of languages,
was given the value 1; Senegalese (Bambara), which belongs to the second family of African languages, was
given the value of % (0.50); Arabic, belonging to the fourth family of languages, was given the value of %
(0.25); and, lastly, French, German, and Russian, belonging to the fifth family of languages, were given the
numerical value 1/5 (0.20). In this way, the numerical values obtained through that formula are presented in

Table 5, where a matrix for the linguistic challenges foreseen by students learning Turkish is shown.

The Entry Matrix created with each challenge coefficient assigned to each student in accordance with their
mother tongue could, first and foremost, be used in the constitution of homogenous language classes. For
example, students whose mother tongue challenge coefficients are similar or close could be gathered in the
same classroom. With such an arrangement, both locally and globally, situations such as having students with
different mother tongues (i.e., Arabic and Japanese) in the same classroom when teaching them Turkish at the
beginner level, both at home and abroad, could be avoided. As stated by Durmus (2013), the more

homogenous classes are, the more successful teaching activities are.

Taking the mother tongue of the majority of students in these classes into consideration, local teachers,
who would be fluent in the native language of those students (who are able to work in the Native Turkish
language group), could be assigned to these classes. Thus, these teachers could put forth similarities and
contrasts between the student groups’ mother tongues and Turkish by using the “differential analysis” method.
The latter is defined as an efficient tool in foreign language teaching and is based on fundamental structural

linguistics (Fries, 1945, cited by Aydimn, 2010). The similarities and contrasts can be sorted out according to
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linguistic challenge degrees and used as guidelines in the setting of course hours, teaching approaches, and

materials (Dede, 1983).

Target matrix: Linguistic challenges of Turkish as stated by students

The target matrix was created based on each of the linguistic challenge subjects stated by students. In

subjects where students encountered challenges, a numerical value was attributed to each column in a table.

These numerical values were 1 for challenge areas, and 0 for other areas.
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Figure 6. Examples of application results of the model.

The MATLAB software with an ANN Toolbox was required to put the above-stated computation into
practice. The prepared data were inserted into the MATLAB command window using the load command. With
these data, the student variable was used as the entry value and expressed the students’ numerical values,
whereas the target variable pointed to—as explained previously—the areas of challenge and constituted the
target matrix of the artificial neural network. The mathematical expression of the entry matrix composed of
students will be given in the next section. After the data were inserted, the interface software of ANN Toolbox
was opened via insertion of the nnstart command. Then, the Pattern Recognition App was selected to launch
the pattern recognition application, and the input and target variables were presented to the software in the
following windows. Students had to be identified as the input variable, while linguistic challenges were
identified as the target variable. Afterward, directives could be used for the system’s success and to reach
other results from it (Figure 6).

As an example, we see numerically that student no. 17 (BM4) in Table 5 encountered challenges in “verb

tenses” and “words.” The difficulties experienced by the rest of the students could also be assessed this way.
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Table 5. Matrix of linguistic challenges of Turkish as foreseen by students.

g 3 S » 55

o 2 £, § & 2 g 82 B P £E

s 3 = te § § € 5 g8 £ § g8

z 3 5 32 E § e 2 §2 & g 3E

= = 3 T s
1 SE1 French 0.20 1 0 0 0 0 0 0 0
2 SE2 Arabic 0.25 1 0 0 0 0 0 0 0
3 SE3 French 0.20 0 0 0 0 1 0 0 0
4 SE4 French 0.20 0 0 0 1 0 0 0 0
5 LL1 Arabic 0.25 0 0 0 0 1 1 0 0
6 LL2 Arabic 0.25 0 0 0 0 0 0 1 0
7 LL3 Arabic 0.25 1 0 0 0 1 0 0 0
8 LL4 Arabic 0.25 1 0 0 0 1 0 0 1
9 LL5 Arabic 0.25 1 0 0 1 0 0 0 1
10 LL6 Arabic 0.25 1 0 0 0 0 0 0 0
11 LL7 Arabic 0.25 1 0 0 0 0 0 0 1
12 LL8 Arabic 0.25 1 0 0 0 0 0 0 1
13 LL9 Avrabic 0.25 0 0 0 0 0 0 0 1
14 BM1 French 0.20 0 0 1 1 1 0 0 1
15 BM2 French 0.20 0 0 1 0 1 0 0 1
16 BM3 German 0.20 0 0 1 0 0 0 0 1
17 BM4 French 0.20 0 0 1 1 0 0 0 0
18 BM5 Kyrgyz 1 0 0 0 1 0 0 0 0
19 BM6 French 0.20 1 0 0 0 1 0 0 0
20 BM7 Avrabic 0.25 0 0 0 0 0 1 1 0
21 BM8 Avrabic 0.25 0 0 1 1 0 0 0 0
22 BM9 Avrabic 0.25 1 0 0 0 0 0 0 0
23 BMI10 French 0.20 0 0 0 1 1 1 0 0
24 BM11 French 0.20 1 0 0 0 0 1 0 0
25 BM12 French 0.20 1 0 0 1 0 0 0 1
26 BM13 French 0.20 0 0 0 0 1 0 0 0
27 BM14 Avrabic 0.25 0 0 1 0 0 1 0 0
28 BM15 Avrabic 0.25 0 0 1 0 0 1 0 0
29 BM16 Avrabic 0.25 1 0 0 0 0 1 0 0
30 BM17 French 0.20 0 0 0 1 0 1 0 0
31 BM18 Avrabic 0.25 0 0 0 0 1 1 0 0
32 BMI19 French 0.20 1 0 0 0 0 0 1 0
33  BM20 German 0.20 0 0 0 0 1 0 0 0
34 BM21 French 0.20 1 0 0 0 0 0 1 0
35 BM22 French 0.20 1 0 0 0 0 0 0 1
36 BM23 French 0.20 1 0 0 0 1 0 0 0
37 BM24 French 0.20 1 0 0 0 0 0 0 0
38 BM25 Avrabic 0.25 0 0 0 0 1 1 0 0
39 BM26 French 0.20 1 0 0 0 1 1 0 0
40 BM27 French 0.20 1 0 0 0 1 0 1 0
41 BM28 French 0.20 0 0 0 0 0 0 1 0
42  BM29 French 0.20 0 0 0 1 0 0 0 0
43  AM1 French 0.20 0 0 0 0 1 1 0 0
44  AM2 Russian 0.20 0 0 0 0 0 1 0 0
45  AM3 Avrabic 0.25 0 0 0 0 0 1 0 0
46  AM4 Avrabic 0.25 0 0 0 0 0 1 0 0
47  AM5 Arabic 0.25 0 0 0 0 0 1 1 0
48 AM6 Avrabic 0.25 1 0 1 0 0 0 0 0
49  AM7 French 0.20 0 0 1 0 1 1 0 0
50 AM8 Arabic 0.25 0 0 1 0 0 0 0 1
51 AM9 Avrabic 0.25 0 0 0 0 0 1 0 0
52 AMI10 Arabic 0.25 1 1 0 1 0 1 0 1

~
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53  AM11 Avrabic 0.25 1 0 0 0 0 1 1 0
54  AMI12 Avrabic 0.25 0 1 0 0 0 1 0 0
55  AMI13 Avrabic 0.25 0 0 0 0 0 0 1 0
56  AM14 Avrabic 0.25 0 0 1 0 0 1 0 0
57 AMI15 Avrabic 0.25 1 0 0 0 1 0 0 0
58 AMI16 Avrabic 0.25 0 0 0 0 0 1 1 0
59 AM17 Avrabic 0.25 0 0 0 0 1 0 0 0
60 AMI18 Avrabic 0.25 0 0 0 0 1 1 0 0
61 AM19 Avrabic 0.25 0 1 0 0 1 0 0 0
62 AM20 Senagalese 0.50 0 0 1 0 0 0 1 0
63 AM21 French 0.20 1 0 0 0 1 1 0 0
64 AM22 French 0.20 0 0 0 0 0 1 0 0
65 AM23 French 0.20 1 0 1 0 0 0 0 1
66  AM?24 Avrabic 0.25 0 0 0 0 0 0 0 1

Conclusion

According to the study’s results, linguistic challenges encountered by French-speaking students when
learning Turkish at the beginner level are, in order of prevalence, in the areas of “suffixes,” “grammar”, and
“syntax.” These results are in harmony with existing studies conducted on the topic (Akdogan, 1993;
Cotuksoken, 1983; Dogan, 1989; Gedik & Gedikoglu, 2015; Giiven, 2007; Karabiyik & Karazeybek, 2015;
Kaya, 2010, 2011; Ogul, 2004; Ozgiir, 1992; Ozkan, 1992; Seylan, 2015; Tanis, 1988; Vandewalle, 2000;
2001). The linguistic challenges in question were put into a matrix along with student groups that were
converted into numerical values based on the students’ mother tongues, and an artificial neural network model
was developed. With this modeling, the mother tongues of students belonging to the same family of
languages, according to the etymon and structure of their respective languages, were sorted based on the
resemblance of their etymon to Turkish. With this system, the student groups, converted into numerical values
according to rules set via the use of artificial neural networks, could easily be matched to different or similar
target values. Hence, it would be possible to foresee the challenging subjects that future students will face
when they begin learning Turkish as a foreign language. In this way, the teaching staff will be able to pinpoint
in advance the subjects they will need to focus on and to subsequently form custom study plans for students.
They will also have the advantage of determining each student’s weaknesses and strengths. In various studies
(Musso & Cascallar, 2009; Musso, Kyndt, Cascallar, & Dochy, 2013), the artificial neural networks were used
to estimate learners’ academic performance, which enabled low academic performance to be identified and

treated in the future.

Thus, it is also possible to obtain more in-depth results than those that have thus far been obtained based
on the simple empirical observations by teachers of Turkish as a foreign language. Thanks to this approach,

homogenous language classes can be composed. In addition, methods/approaches, teaching environments, and
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materials that match characteristics of students’ mother tongues can be developed by considering the results of

the study.
Limitations and suggestions

This study was conducted using the method of convenience sampling, with voluntary participation of 66
students from a body of 96 French-speaking students taking Turkish as an elective foreign language and
enrolled in different language or literature-related undergraduate and graduate programs in universities in
France. As such, this ratio presents a serious limitation to the generalization of the study’s results. The
generalizability of the study findings can be increased by conducting studies with students whose mother
tongues belong to different families of languages in terms of their etymons. Another point is that the model
developed in this research can be used in settings where Turkish is taught as a foreign language to see its

effects on linguistic challenges encountered in mixed groups.
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