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The influence of self-monitoring on the
translation of cognates
Katharina Oster

In some translations, the source text influences the syntactic structures or the lexis
of the target text (shining-through), while other translations contain fewer traces
of language transfer than original texts in the target language (normalization). On
the lexical level, this can be seen in the number of cognates. There is no definite an-
swer to the question of how these phenomena can be linked tomental processes yet.
However, psycholinguistic literature shows that the shining-through effect can be
explained by the structure of the mental lexicon as well as the mechanisms for ac-
cessing words: the cognate-facilitation-effect. The aim of this study is to provide
an explanation for normalization. The hypothesis was that verbal self-monitoring,
after the first activation of words but before articulation, filters out cognates. For
this purpose, written and oral translations were compared. Written translations,
which are monitored more strongly, contained fewer cognates than oral transla-
tions. Accordingly, the interpretation of this study was that self-monitoring filters
out cognates before the translator starts writing and that it is therefore an impor-
tant factor for normalization.

1 Introduction

Translations differ from original texts. In some translations, the influence of the
source text on syntactic structures or the lexis of the target text is visible (shining
through; Teich 2003) while other translations contain fewer traces of language
transfer than original texts in the target language – the translator seems to ex-
agerate the norms of the target language (normalization; Baker 1996). So far, we
do not know the exact mental causes of these phenomena. This study is therefore
an attempt to find answers to this question.

Katharina Oster. The influence of self-monitoring on the translation of cog-
nates. In Silvia Hansen-Schirra, Oliver Czulo & Sascha Hofmann (eds.), Empirical
modelling of translation and interpreting, 23–39. Berlin: Language Science Press.
DOI:10.5281/zenodo.1090948

http://dx.doi.org/10.5281/zenodo.1090948


Katharina Oster

1.1 Cognates, shining through and normalization

Cognates are words which share both form and meaning in the source and tar-
get languages – e.g. the English word system and the German word System (Sta-
menov et al. 2010). In corpus linguistics, cognates have been used to identify nor-
malization and shining-through on the lexical level: in comparison to the origi-
nals, shining through can be observed in the use of more cognates and normaliza-
tion in the use of fewer cognates – provided that language preserving tendencies
exist in the respective language (e.g. in Slovene – Vintar & Hansen-Schirra 2005).

Several external factors can lead to normalization or shining-through in trans-
lations. These include, for example, the language pair but also the text type: the
language pair English-German, for example, has been shown to be quite prone
to shining-through while the language pair English-Slovene leans towards nor-
malization (Vintar & Hansen-Schirra 2005).

Shining-through and normalization are especially interesting with regard to
the question of how translators deal with language contact and language control
in their mind. These processes might not only be interesting in regard to transla-
tions but also in terms of language change. Although there may be other factors
that influence languages such as German for example Hansen-Schirra (2012), a
study by Becher et al. (2009) suggests that translations have an influence on the
lexical features in the target language. Understanding the mental mechanisms
that result in shining-through and normalization is therefore not only interest-
ing with regard to modeling the translation process but also when it comes to
understanding how the human mind can cause and control language changes.

1.2 The translation process

Different models have been proposed to describe the mental processes during
translation. However, many models in the field of translation studies do not
concentrate on pure language processing but on other factors, such as problem
solving and the integration of different types of information (e.g. Hönig 1997,
Kiraly 1995, Krings 1986). Other models are very simple and do not integrate
different language processing steps, such as the processing of words (e.g. Kautz
2000, Steiner 2001). These models can therefore not be used to explain the pro-
cessing of cognates during translation. For the purpose of the present study, I
will thus suggest a model that concentrates on the mental processing of words
during translation.

In the field of psycholinguistics, many researchers have presented speech pro-
cess models that concentrate on the processing of words. Levelt (1989) described
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2 The influence of self-monitoring on the translation of cognates

one of the first complete speech process models which served as a foundation
for further monolingual and bilingual models (de Groot 2011). He distinguishes
between a reception and a production phase. During reception, a person hears
spoken speech or reads a text. During comprehension, he then maps phonolog-
ical and orthographical information to lexical entries and grammatical informa-
tion stored in his long term memory. He finally accesses meaning by linking this
linguistic information to abstract concepts. During production, a speaker first
creates a preverbal message. He chooses, for example, the overall idea, the per-
spective and the language of his message. In Levelt’s model, this step is called
conceptualization. The speaker then accesses lexical entries, morphology and
grammatical structures during the formulation phase in order to give his mes-
sage a verbal structure. The stage during which all linguistic information neces-
sary for producing speech is accessed is called inner speech. The final step is the
physical act of speaking or writing.

Levelt’s model has been modified by many researchers (for reviews see de
Groot 2011; Plieger 2006). Several components have been added in order to make
it suitable for bilinguals and for interaction with other speakers. It has also been
discussed in which order the components are accessed and whether the process
is only top-down, like in Levelt’s model, or whether the different stages might
interact, occur more or less simultaneously and whether the conceptual level
might be influenced by the language chosen for production (Dell & O’Seaghdha
1992). But most complete speech process models contain the five steps listed
above: hearing, comprehension, conceptualization, formulation and speaking (cf.
Plieger 2006).

Levelt’s model could also be a good foundation for a translation process model.
Kautz (2000) and Steiner (2001), for example, also divided their translation pro-
cess models into a reception and a production phase. And even though some
researchers argue that translators do not always access meaning (the conceptual
level, cf. de Groot 2011), but instead sometimes just transcribe messages, some
studies (e.g. Francis & Gallard 2005) have given reason to believe that translators
always pass through the different steps described above and access the concep-
tual level.

For the purpose of this study, I suggest the translation process model in Fig-
ure 1 which is based on Levelt’s model and which assumes that translators al-
ways access meaning. Translators read the text, then link the orthographical
and phonological information to lexical and grammatical information, and ac-
cess meaning. Next, translators might change the message before they choose
lexical and grammatical information in the target language in order to verbalize
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the message. They finally articulate the message or write it down. This model
does not aim to explain all language processing steps during translation or how
the translator deals with information during conceptualization, but rather seeks
to locate the processing ofwords during translation because this is the stepwhich
could be responsible for shining-through and normalization. In the model pro-
posed in Figure 1, the translator accesses words in the mental lexicon during the
comprehension phase (reception) and during the formulation phase (production)
(see also Levelt 1989). Although, the different steps are clear cut and unidirec-
tional in Figure 1, we must assume that there is interaction between the different
components and that the different processing steps might overlap or take place
simultaneously.

Conceptualization

Comprehension Formulation

Articulation/writingReading

Figure 1: Basic translation process model

1.3 Lexical access and the mental lexicon

The most important step in speech processing in regard to the question of how
cognates are processed is access to lexical information in the mental lexicon,
which can be located between sensory/physical processing and the conceptual
level (Levelt 1989; see also Figure 1).

Lexical information is stored as two components – word meaning and word
form – in the mental lexicon (Aitchison 2012, De Bot & Schreuder 1993, de Groot
2011). Word meaning and form are closely linked and both categories are orga-
nized in network-like structures which enable easy access. Word meanings are
linked according to semantic fields and word classes, and word forms are orga-
nized according to formal aspects such as orthography and phonology. Themore
features they share, the closer they are linked (Aitchison 2012).

When we access lexical information for reception or production, we do not
just activate one entry in the mental lexicon, but activation spreads throughout
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the network. Word meanings and word forms are activated in parallel. The mind
finally controls this activation and narrows down the choice by inhibiting acti-
vated words that do not match the concept to be verbalized or the sounds which
are heard. This model is therefore called interactive activation model (Dell 1986).
Paradis (2004) assumes that words require different amounts of activation in or-
der to be accessed. Every entry has an activation threshold and the more often a
word is used, the lower the threshold is and the easier the word can be accessed.
In addition, words can be more easily accessed during reception and when they
are closely linked to other words in the mental lexicon because they are acti-
vated due to activation spreading from their neighbors, which helps to lower the
activation threshold.

The interactive activation model and the activation threshold hypothesis seem
to be very probable because they can explain many, if not all, lexical errors that
occur during production, such as slips of the tongue or blends: In these cases,
entries next to the target word are also activated. Due to a lower threshold, they
receive more activation and are thus produced instead of the target word (slips
of the tongue) or mixed with the target word (blends, Aitchison 2012).

Regarding the bilingual lexicon, we must assume that there is not a separate
lexicon for each language but that there is only one multilingual lexicon with
closer links within a language than between languages (Paradis 2004). In bilin-
guals, lexical access therefore leads to spreading activation across language bor-
ders. This can cause interferences when a speaker uses L1 but a word in L2 is
activated more strongly than the equivalent in L1 (Plieger 2006).

Although bilinguals activate both languages in parallel when they try to for-
mulate a message (Christoffels et al. 2007), there are relatively few cases of code-
switching and blends across language borders (de Groot 2011). It must therefore
be possible to control the languages. Balanced bilinguals (speaker with a native
like proficiency in both languages) seem to choose one language for production
and to ignore the other language without actively inhibiting it (e.g. Costa & Cara-
mazza 1999; Costa et al. 2005); language learners and unbalanced bilinguals seem
to actively inhibit every language they do not need for production (e.g. Costa et
al. 2005; Paradis 2004).

These mechanisms have been observed in bilinguals; but translators might not
be bilingual in the classical sense. They often acquire their second language af-
ter early childhood. Recent studies show, however, that translators do, in many
ways, behave like balanced bilinguals (e.g. Ibáñez et al. 2010). Ibáñez and col-
leagues therefore assume that language control and lexical access in translators
follow the same mechanisms as those found in bilinguals and not those of lan-
guage learners or unbalanced bilinguals.
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Hence, for the purpose of the present study, I assume that themechanisms con-
cerning language production, language control and the structure of the mental
lexicon investigated in bilinguals also apply to translators.

1.4 The cognate facilitation effect

Cognates reflect how translators deal with language contact on a lexical level
during translation. Their frequency in translations compared to their frequency
in original texts has been categorized as shining-through and normalization (see
§1.1). But cognates have not only been studied in translation studies. In psycholin-
guistics, the processing of cognates has been investigated because they seem to
differ from other words (non-cognates).

Several studies have shown a faster and more accurate production of cog-
nates compared to non-cognates during picture naming (e.g. Costa et al. 2000).
Bilingual participants named pictures with cognate names faster than pictures
with non-cognate names. Costa and colleagues (2000) call this phenomenon the
cognate-facilitation-effect. They argue that cognates, which share both meaning
and form, are closely linked in the bilingual mental lexicon (see Figure 2). Due to
spreading activation during production, cognates receive activation from each
other; non-cognates receive less activation because they have a less dense neigh-
borhood in themental lexicon. The authors argue that themore activation aword
receives, the faster and more accurately it can be produced.

This facilitation effect has also been observed during the translation of single
words, so-called word-translation-tests (Christoffels et al. 2006). Cognates were
translated faster than non-cognates by novices as well as by professional trans-
lators. The mechanisms of spreading activation during production within the
bilingual lexicon also apply during this task. But in addition, priming also takes
place during reception. When a cognate is activated during reception, the target
language cognate is also activated due to the close links in the mental lexicon
and the fact that activation is spreading. Its activation threshold is then lowered
and remains that way for some time. During production, cognates are still pre-
activated. They have more available activation and can be more easily produced
than non-cognates (Christoffels et al. 2006, see also de Groot 2011).

The cognate-facilitation-effect and priming might also occur during the trans-
lation of texts. As in picture-naming-tasks and word-translation-tests, cognates
receive more activation in natural translation settings due to their formal similar-
ities and can thus be more easily produced than non-cognate synonyms during
translation. This could explain the higher number of cognates in translations
compared to original texts and could be a reason for shining-through.
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Werkzeug

Anlage

Gerät

System

Aufbau Apparat

Apparatur

Vorrichtung

setup

building

assembly

system
build

compound
formation

foundation

Figure 2: Mental lexicon

1.5 Monitoring

As explained above, the cognate-facilitation-effect may be an explanation for
shining-through. But the source language does not always shine through. De-
pending on text type and language pair, translators sometimes use fewer cog-
nates in their translations than we see in originals (Vintar & Hansen-Schirra
2005) – and even in translations with a tendency for shining-through, not all
source language cognates are translated by target language cognates. Normal-
ization in particular therefore requires a mechanism to control the production
of cognates despite priming and the cognate-facilitation-effect. This mechanism
might be attributed to monitoring of inner speech.

The monitoring mechanism is an important part of executive control (Ganush-
chak & Schiller 2006). It is responsible for controlling movements and speech
production in order to filter out errors and adjust behavior. Monitoring is thus
not a static capacity; it is influenced by, for example, motivation (Ganushchak
& Schiller 2008), age (Wiersema et al. 2007) and time pressure (Ganushchak &
Schiller 2006). There is also empirical evidence that monitoring has an effect on
the number of wrong motor responses a participant exhibits in an experiment
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– the stronger the monitoring response, the fewer mistakes a participant makes
(Hajcak et al. 2003).

In the field of psycholinguistics, several authors assume that the monitoring
mechanism also has an impact on speech output (Aitchison 2012, de Groot 2011,
Levelt 1999). Levelt (1999) assumes for example that speakers make many more
mistakes, especially on a lexical level, if their production is not monitored. Ac-
cording to his theory, monitoring of the production of words takes place after
the first activation of words, during inner speech.

Verbal self-monitoring has also been taken into consideration in the field of
translation studies (e.g. Carl & Dragsted 2012, Tirkkonen-Condit 2005, Toury
1995). According to Tirkkonen-Condit (2005), translators use the easiest elements
available for translation – they transcribe the source text into the target language.
But they constantly monitor their formulation and when they encounter prob-
lems while transcribing, they can, thanks to self-monitoring, go back in order to
find better solutions for their translation.

In contrast to the translation process model proposed for the purpose of this
study (see Figure 1), the model by Tirkkonen-Condit assumes that translators
transcribe whenever possible. But as Francis & Gallard (2005) proved in an em-
pirical study, translators seem to always access the conceptual level. For the
purpose of this study, I will therefore not adapt Tirkkonen-Condit’s model, but
adjust the translation process model presented in Figure 1. A monitoring com-
ponent will be added after formulation in accordance with Levelt (1999) (see Fig-
ure 3). I thus assume that monitoring of the production of words takes place
after the first activation of words in the mental lexicon, but that it already has
an impact on the production before the first articulation occurs.

Conceptualization

Comprehension Formulation

Monitoring

Articulation/writingReading

Priming

Figure 3: Translation process with monitoring
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There has not yet been any evidence that self-monitoring has an influence on
the production of cognates, which are not necessarily real mistakes. A study by
Kußmaul (1989), however, can provide a first hint that the number of cognates is
indeed reduced by the monitoring mechanism. Kußmaul discovered that trans-
lation students often use cognates in their translations first, but then decide to
replace them with non-cognates. He calls this phenomenon Interferenzphobie
(fear of interferences). Kußmaul focused on the best way to verbalize a concept
and not on quantitative characteristics of a text, which is what I investigated in
the present study. However, Kußmaul’s study provides us with sufficient rea-
sons to take self-monitoring into consideration when investigating mechanisms
leading to normalization.

How can self-monitoring be investigated during translation of whole texts?
It is widely accepted that the oral and the written production mode mainly dif-
fer in the degree of monitoring – the capacity to monitor is stronger in written
production than in oral production (Treiman et al. 2003). This could be due to
the time available for production. As Ganushchak & Schiller (2006) showed, the
more time participants have to answer, the stronger their monitoring is. And
more time is usually available for writing than for speaking tasks. In this study, I
applied this mechanism and compared oral and written translations in regard to
the translation of cognates. The hypothesis I tested is that self-monitoring has an
influence on the number of cognates in translations and that written translations
therefore contain fewer cognates than oral translations.

2 Method

The only difference between oral and written production regarding the different
steps of the language processing model and the processing of words is the degree
of monitoring. It is lower for the oral than for the written production mode
(Treiman et al. 2003). In order to investigate the influence of self-monitoring on
the number of cognates in translations, I compared written and oral translations.

2.1 Experiment 1

In a first experiment, translation students translated a written text with a high
cognate-density from English into German. Although this language pair shows
a tendency towards shining-through (Vintar & Hansen-Schirra 2005), not all
source language cognates are translated by using target language cognates. The
control mechanismmust therefore also be present when working with these two
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languages. The translations from this experiment were later compared to oral
translations.

The source textwas taken from theAmerican news platform foxnews.com. The
text on foreign affairs was presented in American English; the topic was also be-
ing discussed in the German media at the time of the experiment. The text was
slightly modified in order to fit the requirements of the study: the participants
had to translate the text without any translation aids and in a reasonable time-
frame. Terms that were deemed too difficult for this purpose were replaced by
easier expressions (e.g. threatened to retaliate by threatened revenge). The text was
also shortened to enable a reduced translation time and to increase the cognate
density. For this purpose, direct citations of an interview conducted for the arti-
cle were removed. These citations were also discussed again in the text and were
therefore not essential in order to understand the text. The final version of the
source text was 190 words long and contained 21 English-German cognates. The
cognates were defined as words which shared form and approximate meaning
in English and German. Words, which were not found in the German dictionary
Duden, were defined as borrowings and thus not analyzed for the purpose of this
study. I did not distinguish between true cognates and false friends (Stamenov
et al. 2010), since this study concentrated on form and not on meaning.

A group of 39 participants performed a written translation at the Faculty of
Translation Studies, Linguistics and Cultural Studies in Germersheim. The partic-
ipants were translation students who already had some experience in translating;
they were in their 2nd year or higher. English was their first or second foreign
language. They were all German native speakers. The experiment was carried
out in the course of a lecture the participants attended, but they participated
voluntarily and could withdraw from the experiment at any time. They were in-
formed that their translations would be treated anonymously and would not be
evaluated except for the purpose of the present study.

The participants were instructed to translate the text without making any
changes once it was written down. They were not allowed to use any translation
aids such as dictionaries or online resources. They were told that the translation
should not take more than 30 minutes, but no definite limits were communicated
and every participant was able to finish the translation when he or she wanted.

2.2 Experiment 2

In a second experiment, a group of 18 participants completed an oral translation.
These texts were then compared to the written translations in experiment 1.
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The participants were chosen under the same conditions as in experiment 1.
They read the written source text of experiment 1 and spoke the translation. The
experimentwas performed in private. The participants used their own computers
and audio registration software to record their voice: Whyatt (2010) argues that
self-recording causes fewer interferences and leads to a more natural setting,
which was also the case in experiment 1. The participants were asked to verbalize
every word that crossed their minds, in order to reveal further monitoring steps
before the final version was chosen. As in experiment 1, the participants were
asked not to use any translation aids.

3 Results

Thewritten and oral translations were analyzedwith a focus on the translation of
the previously defined cognates and on a qualitative and a quantitative level. For
the quantitative analysis, the number of source text cognates translated into tar-
get language cognates was counted in both the oral and written translations. For
the qualitative analysis, I investigated how the translators dealt with cognates
during the oral translation in experiment 2.

3.1 Quantitative results

Since not all of the participants verbalized all source text cognates and sometimes
left out phrases, sentences or whole paragraphs, I computed the percentage of
cognates translated with cognates compared to all cognates translated. Thereby,
the non-verbalized cognates were not taken into consideration and incomplete
translations could be considered for the analysis as well. Cognate productionwas
analyzed in three different phases and modes (see Figure 4): the written produc-
tion of experiment 1, the first production of experiment 2 (oral production) and
the final production of experiment 2. The number of cognates was lower in the
final oral production (60.56 %) compared to the first oral production (65.53 %) and
the lowest number of cognates was found in the written translations (56.56 %).

For the statistical analysis, aWilcoxon Signed-Rank Test was performed on the
results of the two dependent samples of the oral production phases. The number
of cognates was significantly lower in the final oral production phase (M = 60.56,
SD = 7.41) compared to the first oral production phase (M = 65.53, SD = 9.19);
V = 90.5, p = .009.

A Wilcoxon-Mann-Whitney test was performed on the independent samples
of the final version of experiment 2 and the written production. The number of

33



Katharina Oster

cognates was significantly lower in the written production (M = 56.56, SD = 9.19)
compared to the final oral production (M = 60.56, SD = 7.41); W= 479, p= .014.

Figure 4: The number of cognates in different translation modes and
phases1

3.2 Qualitative results

In addition to the quantitative analysis, a qualitative analysis was performed
on the translations in experiment 2. I investigated how the participants dealt
with the cognates during verbalization of their translation; whether they directly
chose one word as an adequate translation or whether they first chose one ex-
pression which was then replaced by another word they thought was better.

Twelve of the 18 participants chose a target language cognate at least once
first in order to verbalize the meaning of a cognate in the source text (ST) before
replacing it with a non-cognate in the target text (TT). This replacement was
performed in 26 cases in total.

Examples 1 to 3 show how these cognate-non-cognate replacements were per-
formed during the verbalization process. In Example 1, the participant initially
decided to translate the English word meeting with the German cognate Meeting,
but then chose to replace it with Versammlung and finally chose Konferenz as the
best translation. This replacement of a cognate by a non-cognate can also be seen
in Example 2. The participant first translated the English word guarantees with
the German cognateGarantien, but then decided to replace it with Zusicherungen.
Example 3 shows how the participant gradually moved away from the cognate.
He first translated undermine with unterminieren, then changed it to unterwan-
dern which still shares some formal aspects, the prefix, with the English word
undermine. The participant finally used a word that does not share any formal
aspects with the cognate, by using the German word einzuschränken.

1See §4 for discussion.
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(1) ST: Medvedev told in a meeting […]

TT: Medwedew sagte in einem Meeting …sagte in einer Versammlung
…in einer Konferenz […]

(2) ST: […] Medvedev has sought guarantees from the U.S. […]

TT: […] wollte Medwedew Garantien …Zusicherungen …eine
Zusicherung von der US-amerikanischen Regierung haben […]

(3) ST: […] powerful enough to undermine Russia’s Power.

TT: […] mächtig genug sein wird, um Russlands Macht zu unterminieren
…zu unterwandern …um Russlands eigene Macht einzuschränken.

Changes after the first verbalization were not always cognate-non-cognate re-
placements. In one instance, three participants first chose a non-cognate and
then replaced it with a cognate. One of these non-cognate-cognate replacements
can be seen in Example 4

(4) ST: Without a NATO-Russia cooperation deal […]

TT: Ohne eine Absprache …einen Deal zwischen der NATO und Russland
[…]

Although some participants replaced non-cognateswith cognates, the cognate-
non-cognate replacements outweigh reverse changes. The qualitative analysis
thus supports the quantitative results. Cognates are often the words initially cho-
sen for translation. But when translators have more time available, they replace
some cognates with non-cognates.

4 Discussion

The quantitative analysis of experiments 1 and 2 showed that the number of cog-
nates decreased with the time available for production. During the first produc-
tion during oral translation, participants used more cognates than during the
final production phase which still contained more cognates than the written pro-
duction. Since the difference in production time (Ganushchak & Schiller 2006),
as well as the different production modes (Treiman et al. 2003) can be linked
to stronger monitoring, the decreased number of cognates can be explained by
stronger self-monitoring during production.
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This interpretation is supported by the qualitative analysis of experiment 2. In
most cases, changes that were made to the translation of cognates were cognate-
non-cognate replacements. Although non-cognates were replaced by cognates
in some cases, the number of cognate-non-cognate replacements outweighs the
number of non-cognate-cognate replacements: difficulties in verbalizing every
word and thought that comes to mind could have caused the few non-cognate-
cognate replacements. The cognate-non-cognate replacements thus suggest that
it might be easier for the translator to translate source text cognates with tar-
get language cognates. This can be explained by the cognate-facilitation-effect
and priming. The translator then tries to control production by filtering out the
cognates. These results thus support the hypothesis that cognates are indeed
activated first and then filtered out with the help of self-monitoring.

The aim of this study was to investigate the mechanisms which lead to shining-
through and normalization. Psycholinguistic literature shows that the structure
and functions of the mental lexicon can explain facilitated access to cognates
compared to non-cognates. The cognate-facilitation-effect and priming can there-
fore explain the shining-through effect. The hypothesis tested in the present
study was therefore that shining-through occurs naturally but that cognates are
filtered out by self-monitoring. This was investigated by comparing written and
oral translations of a written English text into German by translation students
due to the differences in magnitude in terms of the monitoring mechanism. The
results support the hypothesis that self-monitoring after the first activation of
words has an impact on the number of cognates in translations and enables trans-
lators to control their production despite the cognate-facilitation-effect.

I may thus conclude that verbal self-monitoring not only has an effect on the
number of real mistakes as Levelt (1999) suggested but also on minor tendencies
in the text such as the number of cognates. Verbal self-monitoring might there-
fore be an important factor regarding normalization and play an important part
in the translation process. The results of the present study support recent trans-
lation process models (e.g. Tirkkonen-Condit 2005) and could lead to the con-
clusion that verbal self-monitoring after the first activation of words, but before
articulation and writing, should be taken into consideration when investigating
and modeling the translation process.
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