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Abstract Original Research Article

Bilingualism often affects early-age students in written production as their mother tongue interferes. The purpose of this research is
to identify the variables that may influence the readability grade of texts produced by a Greek origin bilingual student through tests
from the 2nd- 5th grade of German elementary school. For this reason, 39 out of 150 samples were collected, digitized through Word
software and analyzed with the readability formulas Flesch-Kincaid and Gunning Fog. The results of this analysis were then
transferred to an Excel spreadsheet. The data were statistically analyzed using Tableau. The results of the study showed that at these
ages, bilingual students seem to have some difficulties to develop vocabulary related to the disciplines of Geography, Biology or/and
History. Unusual words that are not included in the everyday vocabulary of a primary school student also seem to present e.g. spelling
errors or confusion of concepts. The same phenomenon is observed in multi-syllabic words or in words that are difficult to pronounce
or memorize in the German language regarding a bilingual student. In conclusion, the degree of difficulty and the final grade of a
test depends quite a lot on the above elements. Their frequent and correct use would perhaps increase the readability grade. These
variables should be taken into account by every teacher, while the construction of digital readability measurement tools is
recommended for a more reliable assessment towards bilingual students. Finally, the creation of more specialized educational
materials would likely contribute to the performance of bilingual students regarding written production.
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a bilingual student in the first grades of primary school (Kormi-
Nouri et al., 2010). Therefore, the discovery of significant
elements that influence the readability degree of texts is of high
importance for research disciplines (Kapeta, 2020).

INTRODUCTION

Recent researchers focus on possible difficulties in
integrating immigrant children into the school environment
(Goodwin, 2017), as they appear to simultaneously face

difficulties in their oral interaction with their classmates, since
in some cases serious deficiencies in vocabulary are observed
(Helot & Young, 2010).

The potential difficulty for a bilingual student of elementary
school to correctly combine words in order to create a complete
sentence (Nahatame, 2023), coherence between sentences, to
form a flow, to write simple or even more complex
monosyllabic or polysyllabic words without spelling errors
(Bellocchi et al., 2017), to correctly inflect verbs by tense,
person and number as in the German language, each factor,
possibly combined together or individually, forms the profile of

This study presents samples of written language production by
a bilingual student across the spectrum of primary school
education (Hambly et al., 2013). In other words, 39 samples
from the 2nd grade to the 5" grade of a primary school in
Germany located in Salzgitter Thiede are analyzed, with an
emphasis on German language, while the mother tongue is
Greek. Though the samples derive from the ‘80s, it is very
interesting to investigate all those variables that used to have
and continue to have an impact on written production by
bilingual students at these early ages of primary school. Within
these samples, important factors arise, which sometimes favor
the bilingual student when producing simple words or sentences
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up to more complex paragraphs, but sometimes have a negative
effect when, due to age or due to bilingualism, vocabulary
becomes confused or, for example, grammar rules are not
applied correctly (Thordardottir, 2019).

These parameters are likely also present in spoken language, in
which bilingual students are called upon to communicate with
native speakers; a fact that perhaps leads them to hesitate to
express themselves freely (Filippi et al., 2015).

Therefore, bilingual students hesitate to communicate with their
classmates, fearing rejection, bullying (Vera et al., 2021), or
misunderstanding if they do not express themselves adequately
in the common spoken language which would be German in the
present study.

On the other side, in written production, the above difficulties
are probably more easily reflected as the bilingual student tries
to apply and decode rules of grammar and syntax that he has
assimilated in school (Steinlen, (2017). However, because
similar rules are also introduced in his native language, he
sometimes feels unsure by confusing the way he pronounces
words or using vocabulary that is difficult for the student to
remember (Beinborn et al., 2014).

Communication conditions become even more difficult when
the student is simultaneously attending lessons in his mother
tongue. In this study, the student begins short-term Greek
language lessons in a Greek school from the second grade of
the German primary school.

In conclusion, 39 samples from tests in a German school in the
1980s have been randomly selected and investigated, while the
total number of tests/samples is 150.

The purpose of the research is to discover all the variables that
make up the profile of a bilingual student, as he tries to form the
most complete words, sentences and paragraphs possible based
on the rules of grammar and syntax of German as the main
language (Wischmeier, 2012), while also learning
contemporarily the Greek language as second one (as mother
tongue) within the family and the Greek school attending Greek
lessons four hours per week.

By discovering these characteristics, it may be possible to
identify the eases or difficulties of a bilingual student, so that
even more adapt tests for bilingual students could be prepared
in the future. The results might create a useful database for other
scientists to delve deeper into all languages to create an
international database on the factors that contribute more or less
to written production by bilingual students. The main goal is a
future production of educational material specifically intended
for bilingual students in the early grades of primary school
regarding their parallel support but also for more favorable
teaching and learning conditions.

Research questions

At the beginning of this research, the main objectives of
this study will be mentioned first of all regarding the reasons
why this research was initiated:

1. Can a bilingual student confuse vocabulary or
grammatical phenomena from his native language in
the daily spoken language at school? If so, what are
the factors that influence this result?

2.  What factors may contribute to the more effective use
of specific variables such as vocabulary, type of
vocabulary, spelled words, correct declension of verbs
and nouns, etc.?

3. Which variables influence more or less a primary
school student whose mother tongue is different from
the one in which he composes sentences or texts on a
daily basis at school?

4. What are the difficulties or eases faced by a minor user
of the first language (main language spoken at public
school) while simultaneously being a user of his
mother tongue?

On the other hand, the main objectives that will emerge at the
end of the study could be the following:

» To find factors that could contribute to higher quality
texts from user of the daily spoken language but
having a different mother tongue.

» The investigation of grammatical, lexical, and
syntactic features that influence the degree of
readability during written production.

» Perhaps simplifying the topics and instructions for
better understanding by users of a different native
language and equal competition with native students
within a multicultural learning environment.

In conclusion, collecting more results from similar studies
could contribute to the construction of readability formulas
such as Gunning Fog and Flesch-Kincaid (Kapeta, 2020) for a
more objective, reliable and fair evaluation of tests (validity) in
schools in order to assist also bilingual students and
monolingual students simultaneously (Kapeta, 2020).

MATERIALS AND METHODS

Initially, it should be said that from a multitude of
samples from the distant past of the 1980s-1990s, 39 samples
out of 150 were selected at random during the first stage. The
texts were taken from grades 2 to 5 of German elementary
school and are sometimes single words, sentences or
paragraphs, while all the productions are part of various tests.

The most difficult stage of the present research was the
digitization of the samples in Word format, as well as the
precise manual transfer of all data from Word to digital
measurement platforms such as Flesch-Kincaid (Courtis &
Hassan, 2002) and Gunning Fog. Even more difficult seemed
to be the careful manual transfer of the results to the Excel table.

Moreover, the Excel table was introduced into the modern
statistical analysis software Tableau, from which the last phase
emerged, i.e. the final product of the present study, in terms of
discovering the most important variables with which the
general picture of a bilingual student can be formed. These
variables determine the level of language proficiency and the
readability grade in written language.
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Table 1: Research methodology

1st phase: Sampling source

German school tests from primary school in
Salzgitter Thiede-Germany

Chronological range of samples

1987-1991

Number of samples

39 out of 150 by random draw

Primary School classes surveyed

2nd-5th grade

2nd phase: Sample digitization tool

Word 10

3rd phase: Formulas used

Flesh-Kincaid, Gunning Fog Index

4th phase: Database import program Excel
5th phase: Statistical analysis tool Tableau
6th phase: Final product Important factors

RESULTS AND DISCUSSION

The German education system presents a grading scale
from 1 to 6. Grade 1 represents excellence, while 6 represents
poor performance. Based on this scale, we can see in graph 1
that most samples, 12 and 13 in total, display grades 2, 3 and 4.
This is a very good result to average performance for a bilingual
student at this age. Thus, in graph 1, three samples range
between 5 and 6, i.e. very poor performance, while only 1 and
2 samples have reached the excellent and very good grades,

respectively. In general, however, we might suppose that
depending on age (8-10 years old) performance in written
production can be described as quite good. This gives a positive
picture of the overall performance which includes a range of
factors, such as spelling, correct vocabulary use, average
syllables, characters and words when thinking about the fact
that this student uses Greek as mother tongue at home and
German as daily language at school and with friends out of the
school environment.

Graph 1: Grade and evaluation scale of the German education system from 1-6 for 39 samples
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Regarding the average degree of difficulty of the Flesch-
Kincaid index, a maximum percentage of 0.16% is observed in
graph 2 in 10 samples and 0.14 in 13 samples with a total

number of characters of 427 in the first case and 262 in the
second. On the co ntrary, we observe in one sample 2106
characters but a difficulty level of 0.06%.
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Graph 2: Average characters (orange bars) per average Flesch-Kincaid difficulty level (blue bars) and samples (red bars)
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On the opposite, based on the Flesch-Kincaid reading ease to read and it is intended for older readers as we see in the table
table (table 2), the lower the percentage, the more difficult it is below?:

Table 2: Flesch-Kincaid Readability Scale

Flesch reading ease [«

In the Flesch reading-ease test, higher scores indicate matenial that is easier to read, while lower numbers mark
passages that are more difficult to read. The formula for the Flesch reading-ease score (FRES) test is )

total words ) 8 (total syllables>

206-835-1-015(m total words

Scores can be interpreted as shown in the table below.”)

Score School level (US) Notes
100.00-90.00 . 5th grade - Very easy to read. Easily understood by an average 11-year-old student
90.0-80.0 A 6th grade . Easy to read. Conversational English for consumers.
80.0-70.0 » 7th grade V Fairly easy to read

70.0-60.0 ' 8th & 9th grade Plain English. Easily understood by 13- to 15-year-old students
60.0-500 | 10th to 12th grade | Fairly difficult o read

50.0-30.0 College Difficult to read

30.0-10.0 ‘ College graduate - Very difficult to read. Best understood by university graduates

10.0-00 Professional Extremely difficult to read. Best understood by university graduates.
11
https://en.wikipedia.org/wiki/Flesch%E2%80%93Kincaid_readability
tests
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In graph 3, the samples are correlated by total number of words.
Thus, in 3 produced texts on the right of the table, a total of 454
words are listed, while in only 3 samples we have a total of 95
words. However, it should be emphasized at this point that these
are different samples, sometimes we are talking about
sentences, words or entire paragraphs. Therefore, in some cases
we have justifiable low amounts or percentages. The fact is that

no samples smaller than 10 words are observed. Therefore,
depending on the exercise in which the student was asked to
develop his thinking, he used a sufficient number of words in
relation to the age level. Samples 1, 4, 5, 7, 10, 13, 28, 29, 30,
34, 35, 37 and 39 include more characters than the rest;
therefore a more increased amount of characters is reasonably
obtained compared to the remaining samples.

Graph 3: Total number of words (red bars) per sample (orange bars)
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Regarding the Flesch-Kincaid difficulty level, 4 samples
display in graph 4 as the highest percentage 0.81%, another 4
display 0.48% and another four 0.34% compared to 3 that show
0.19%. All of these percentages, although they may seem low,
indicate a fairly high degree of readability difficulty based on

the Flesch-Kincaid scale. The final evaluation of the tests but
also the readability grade, however, do not depend on the range
of characters or words used, but on the way in which they are
composed and produce correct words and sentences.

Graph 4: Flesch-Kincaid difficulty level per sample
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General table 3 displays all the variables, where for example, in
the 39 samples we notice an average of 3 spelling errors, an
average Gunning Fog index of 0.2% and an average word count
of 71%. These specific results might show the potential ease

with which a first-language speaker of German can produce
sentences and paragraphs with ease at the age of 7-10, even
though his native language is Greek.
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Table 3: General table of all variables and the correlation between them from the top to the bottom (Average number of words,
syllables, characters, evaluation, difficulty grade Flesh-Kincaid, final difficulty grade, easiness grade, count of samples in total,
average index Gunning Fog, average of spelling errors)

Count of ®OAN01 39.0

Avg. AP. AECEQON 70,7

Avg. AP. ZYANABON 116,6

Avg. AP. XAPAKTHPON 487.5

Avg. BAOMOZI AZIONOTIHEI.. 2,9

Avg. BAOMOZI AYZKOAIAZ . C.5

Avg. BAOMOZI AYZAOAIAZ . 0.1

Avg. BAOMOZ EYKOAIAZ . 0.3

Count of AEITMATA 39,0

Avg. AEIKTHI GUNNING F.. 0.2

Avg. OPOOTIPA®IKA NAOH 3.1
In table 4, we see the Gunning Fog difficulty scale, according the top, 6 represents 6th grade in elementary school, while 17
to which the lower the percentage, the more understandable and represents a university/college graduate.

easier the text is to read. Therefore, looking from the bottom to

Table 3: Gunning Fog Difficulty Index
Fog Index Reading level by grade

| z 87 & College graduate
| 16 College senior
15 College junior
14 | College sophomore
13 . College freshman
12 High school senior
11 High school junior
10 7 High school sophomore
S 7 High school freshman
8 Eighth grade
7 Seventh grade
S Sixth grade

CONCLUSION AND RECOMMENDATIONS 1. The more spelling errors the lower the readability
grade.

To recap, the main factors that influence the overall 2. The connection through the correct connectives and
performance of a bilingual elementary school student but also the coherence of words, s entences and paragraphs
the redability grade are as follows: reduce the degree of ease but increase the readability

grade.
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3. The number of characters and syllables do not play the
most important role regarding a high readability grade
but if those are used in a right way (e.g. vocabulary
without spelling errors, adapt vocabulary within a
sentence), then, readability grade seems to display
higher.

4. Vocabulary according to specific school subjects like
History, Geography, Biology or Religion seem to
display a high readability grade if they are written and
used correctly within the contest.

Taking all these criteria into account, the teacher has the
opportunity to adapt the lesson to bilingual students with
supplementary educational material. This might help to further
improve the understanding of the lesson or to improve the
performance of bilingual students.

Based on this study, it would be reasonable to use new
technology in the construction of tests for bilingual elementary
school students for more reliable assessment.

Finally, future researchers could possibly collect similar data
for other languages and school levels on a pan-European level,
S0 as to create a common database. This would provide a more
general picture of the difficulties or eases of bilingual students
by language and language level. This could potentially yield
even more specialized results on how to address difficulties in
written production from the native to the spoken language.
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