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Abstract: 
· Problem to deal with: In science and technology texts, authors often use epistemic modality in order to make cautious statements. Since translation has played a major role in the dissemination of knowledge across languages, translators need to be prepared to cope with these troublesome expressions. Students of the English Language Degree Course with A Second Foreign Language at Universidad Central “Marta Abreu” de Las Villas have evidenced difficulties in the translation of epistemic adverbs, mainly in science and technology texts. 
· Aims: To propose the design of a bank of epistemic adverbs in science and technology texts and their appropriate translation into Spanish for enhancing students’ translation competence. 
· Methodology: A mixed-method approach implemented for the quantitative and qualitative analysis of the collected data. The diagnosis stage indicated some lack in the teaching and learning process of epistemic adverbs, as well as insufficiencies on the students’ performance of their translation. 
· Results and Discussion: ParaCorp2020, a corpus of science and technology texts, was selected for designing the bank, with the assistance of the Xbench software. Additionally, some practical exercises are provided to assist the implementation of the bank in the classroom. 
· Conclusions: The designed bank of epistemic adverbs and the corresponding exercises could be considered a step forward towards the improvement of the students’ translation competence.
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1. Introduction
It is widely acknowledged that translation has played a major role in the dissemination of knowledge for ages (Karimnia, 2015). In fact, academic translation has acquired a relevant role as mediator between scholars and researchers from dissimilar backgrounds, allowing them to transfer and compare their knowledge, as well as to expose any academic plagiarism. Since the precision in which the authors’ statements are translated influences drastically the way in which their work will be received by their peers, it is vital to pay attention to the information conversion between the two languages, in order to be faithful to the original meaning as well as to preserve the stylistic features and the consistency of the text. Clear concepts, clear logical relations, accurate data and concise and clear texts are the most important points when translating science and technology texts (Wei & Yu, 2019, p. 948).
Nevertheless, translation is more than finding an equivalent for each word in the target language; the resulting text should be not just faithful to the original but also accurate and coherent with the target system of language. However, knowing two languages does not suffice, and “no one is a ‘born’ translator” (Gouadec, 2007, p. 166).  As Robinson’s thesis stipulates, “translation is an intelligent activity involving complex processes of conscious and unconscious learning.” (Robinson 2003: 49). 
Since the main purpose of science and technology texts is to express scientific facts through strict logic and objective description, they are characterized by a very formal language and a remarkable stress on the coherence of narrative logic and the clarity of expression (Ren, 2009, p.124-126). Indeed, any scientific text, whether original or translation, is different from other texts because it is factual and information-oriented (Sankaravelayuthan & Vidyapeetham, 2020). 
One of the main difficulties when it comes to the translation of a scientific text is the use of vague, indirect expressions. These attitudinal, or non-factual, expressions fall under the concept of modality, which primarily concerns a speaker’s attitude towards propositions (Lyons, 1977). Palmer (1990) distinguishes three types of modal categories: epistemic, deontic and dynamic. However, attention has mostly been paid to epistemic modality and deontic or root modality. Ozyumenko (2018) claims that while deontic modality refers to more evident attitudes, epistemic modality deals with subtle nuances of reality. According to Suhadi (2011) epistemic modality shows a speaker’s knowledge of the proposition, its degree of certainty which may fall under several grades: certain, probable and possible. This is a particularly complex field of study because the degree of commitment of the author may vary a lot, and may be represented linguistically in many different ways (Ramón, 2009, p.75). Indeed, Ken Hyland (1998) proposes five different types of epistemic markers: modal verbs, epistemic adverbs, epistemic adjectives, epistemic nouns and lexical verbs. 
The study herein reported focuses on epistemic adverbs, which are usually listed among the devices used to mark the author’s stance. According to Varga (2016), these expressions may express doubt, certainty, limitations on a proposition, among others. To Hyland (2014), epistemic adverbs offer writers the possibility to ¨either expand the dialogue by opening up an argument to different viewpoints or contract it by closing off other voices” (Hyland 2014, p. 5). As Wierzbicka explains, epistemic adverbs allow speakers “to partly ‘objectify’ their stand, to hint at some valid grounds for it, to convey an expectation that their stance would be seen by other people as reasonable” (Wierzbicka 2006, p. 259). 
Since in any academic article it is hardly possible that the available evidence is sufficient to indicate that something is absolutely correct, authors often resort to epistemic structures, such as epistemic adverbs to make and discuss claims cautiously, adjusting their assertions to convince the research community of the authenticity of the results and to gain acceptance in their field, as well as invite or discourage alternative interpretations (Rozumko, 2017).  

Generally, science and technology texts in English show a marked use of adverbs, particularly epistemic ones, which do not seem to occur correspondingly in Spanish. Certainly, English has a much larger repertoire of epistemic adverbs than other European languages (Wierzbicka, 2006). If we compare epistemic adverbs in English and Spanish, most of them are lexical cognates, and share analogous syntactic and semantic properties. However, their use, frequency and the structures in which they appear are not the same (Ramón; 2009). This situation causes difficulties in translation. Because they modulate the author’s expressions and discourse organization rather than adding content to the text, epistemic markers are most likely to be omitted in translations (Ramón, 2009). Still, epistemic items are meaningful pragmatic markers whose mistranslation or total omission can cause misconceptions regarding the original intentions of texts and even cause it to be considered rude. Since the transmission of accurate ideas is the main core of translation competence, translating epistemic modality is a crucial issue for translation students, who are often confused by epistemic adverbs and are unable to translate them in their full spectrum of meaning.
Precisely, the study herein presented was motivated by the fact that since third-year students of the degree course English Language with Second Foreign Language at the Universidad Central “Marta Abreu” de Las Villas (UCLV) may not be fully acquainted with the use and translation of epistemic adverbs, they often exhibit difficulties when translating them in science and technology texts as part of the subject Translation II. Therefore, the overall aim of the study was to design a bank of epistemic adverbs in science and technology texts and their appropriate translation into Spanish to enhance students´ translation competence with respect to epistemic modality. As well, the authors suggest some exercises for implementing the bank in the classroom.
2. Methodology
For a more comprehensive understanding of the research problem, the authors held to a mixed-method approach. Thus, the collected data was analyzed quantitatively and qualitatively before interpreting the results. 
The whole research process was organized into three main stages: 1) bibliographic review to outline the principal concepts of the research topic and their relationships in order to construct the theoretical framework, 2) diagnosis of the current situation with respect to the teaching and learning process of epistemic adverbs and their translation in science and technology texts, and 3) elaboration of the bank of epistemic adverbs in science and technology texts and their appropriate translation into Spanish as a supplementary source to enhance students’ translation competence and some exercises for its implementation in lessons.

The methods applied were:

- Theoretical methods: historical and logical method, analysis and synthesis, inductive and deductive. These methods helped to construct a theoretical framework to systematize the main concepts associated with the topic of research and their relationships.
- Empirical methods: document analysis, questionnaire, participant observation, and corpus linguistics. The document analysis helped to determine the relevance provided to epistemic modality in both Curriculum D and Curriculum E. The questionnaire was applied to determine what students think about the translation of epistemic adverbs in science and technology texts. The participant observation helped to obtain first-hand information on the students’ work when translating epistemic adverbs. Fifteen lessons were observed. In turn, corpus linguistics allowed for the evaluation of the frequency and occurrence of epistemic adverbs and their corresponding translations.

- Statistical and mathematical methods: percentage analysis to process data obtained from the questionnaire and from the corpus analysis.

The sample involved 15 students: five (5) third-year students and ten (10) forth-year students.  For choosing the sample, both academic level of students (third and fourth years) and their willingness to collaborate were considered. Regarding academic level, third-year and fourth-year students were chosen since the former are taking Curriculum E and the latter Curriculum D. Therefore, through this sample, the results showed a more comprehensive view of the discipline in the two different curricula currently implemented in the degree course under study. All the students included in the sample were willing to collaborate.  
3. Results and Discussion
For diagnosing the current situation regarding the teaching and learning process of epistemic adverbs and their translation in science and technology texts, three main techniques for collecting data were applied: document analysis, participant observation and questionnaire. The results of the diagnosis showed that:

• The knowledge students have regarding epistemic adverbs is insufficient.  

• Epistemic adverbs are given little attention in the subject Translation II
• In the recommended bibliography, there is no material related to the translation of epistemic adverbs 

• In the lessons visited, the students’ unawareness of epistemic adverbs and their role in translation was evident. 

• Most students agreed that epistemic adverbs are relevant for the meaning of the texts and expressed having difficulties in their translation.

These results evidenced the deficiency of training on translation of epistemic adverbs in science and technology texts, and the need to create a tool to assist students in this regard. 
As stated in the Introduction, the overall aim of the study was to propose the design of a bank of epistemic adverbs in science and technology texts and their appropriate translation into Spanish to enhance students´ translation competence with respect to epistemic modality.  The creation of the bank consisted of five (5) interrelated steps: (1) corpus selection, (2) corpus processing, (3) search of epistemic adverbs, (4) arrangement, and (5) edition. These steps are explained below.
Corpus selection

The corpus selected for study was ParaCorp2020 (Rodríguez Aguila, 2021) which proved to be the most adequate. ParaCorp2020 comprises 50 texts in English and their corresponding translation into Spanish for a total of 100 texts obtained from the WHO (World Health Organization) official website, the Nobel Prizes official website, and the Encarta Encyclopedia Student Premium 2009. All texts were classified according to their format and style as specialized, expository or journalistic texts, being published between 2009 and 2020 (Rodríguez Aguila, L., 2021).

This corpus was chosen mainly because it was designed specifically as a tool for enhancing the translation competence of students of the degree course English Language with A Second Foreign Language at Universidad Central “Marta Abreu” de las Villas. Accordingly, it adheres to the particular characteristics of the subject Translation II. Furthermore, as ParaCorp2020 is a sentence-aligned English-Spanish parallel corpus, it allows to explore the words and expressions in contexts along with their equivalent.
The characteristics of the selected corpus are summarized in the table below.
	Size of the corpus 
	125 860 word tokens

	Transmission mode
	Written transformed into .txt format

	Level of specialization
	Specialized texts of specific domain of medicine, physics, chemistry and artificial intelligence

	Type of texts
	Published research articles

	Authorship
	Varies from science specialist explaining a discovery to journalist reporting a specific scientific milestone

	Language of the corpus
	Texts originally written in English

	Date of publication
	Texts published from 2009 to 2020


Table 1. Characteristics of ParaCorp2020. Taken from Rodríguez Aguila (2021)

Corpus processing 

Since epistemic adverbs are formal items in English, the search process was easily performed with the aid of the Xbench software, a corpus processing tool. This software was selected for its suitability and availability. It is a user-friendly and free software that simplifies the process of bilingual text analysis, as it allows to explore the words and expressions in contexts along with their equivalent. In fact, it is designed to load and perform powerful searches in numerous bilingual formats (including TMX files as ParaCorp2020). Indeed, its most useful application is that it allows word and phrase search in both, the source and the target language. 

Search of epistemic adverbs

Two main steps were accomplished for searching adverbs with epistemic meaning in the corpus: in:  the construction of a preliminary list of items and the creation of a new project in Xbench. 
 Elaborating a list of epistemic adverbs for an initial search was crucial. The epistemic adverbs examined had been extracted from various sources: Quirk et al. (1985: 620–621), Biber et al. (1999: 855), Huddleston & Pullum (2002: 767), Varttala (2001) and Wierzbicka (2006: 247), as these contain the most comprehensive lists. These well-known grammarians have devoted great part of their work to the study of modality and epistemic markers. Although some of these authors vary the terminology used to classify epistemic adverbs, the items tend to coincide. 
As a result, the preliminary search list included the following sixty (60) epistemic adverbs: about, admittedly, allegedly, almost, apparently, arguably, assuredly, avowedly, certainly, clearly, conceivably, decidedly, definitely, doubtless, evidently, frequently, hardly, incontestably, incontrovertibly, indeed, indisputably, indubitably, ineluctably, inescapably, likely, manifestly, maybe, nearly, necessarily, no doubt, occasionally, obviously, of course, often, patently, perhaps, plainly, practically, presumably, probably, possibly, potentially, purportedly, relatively, reportedly, reputedly, roughly, seemingly, seldom, slightly, somewhat, supposedly, surely, truly, unarguably, unavoidably, undeniably, undoubtedly, usually and unquestionably.

Once the preliminary list was elaborated, the search started. Thus, the texts were loaded in a new Xbench project and the authors proceeded to search the epistemic adverbs with the aid of the “search button”, and to extract both their occurrence and translation. In order to confirm the inclusion of all adverbs carrying an epistemic meaning, the texts were subsequently revised. 

Arrangement

The search of the epistemic adverbs in the corpus revealed that they are translated into Spanish as dissimilar structures. Hence, for the arrangement of the bank the authors decided to create a table where the specific epistemic adverb and its particular occurrences in the source language are presented on the left, while its different translations into Spanish are provided on the right, classified according to their grammatical structure into five (5) columns: equivalent adverb, verbal phrase, attribute (Be + adjective), prepositional phrase and indefinite pronoun. This arrangement can be seen in the table below:
	Epistemic adverb
	Occurrence in source language

(English)
	Translation into Spanish

	
	
	Equivalent adverb
	Verbal phrase
	Attribute

(Be + adjective)
	Prepositional phrase
	Indefinite pronoun


Edition

After searching the listed adverbs and reviewing the texts, it was necessary to exclude several adverbs from the preliminary list, since they were not found in the corpus. Correspondingly, the revision of the texts uncovered other adverbs bearing epistemic meaning that had not being considered previously, and were therefore added to the bank. 

With the aim of facilitating the use of the bank of epistemic adverbs, they were organized alphabetically. Likewise, the entries were reduced to an example per alternative translation and the cases where the epistemic adverb was eluded from the translation were omitted. The following extract from the resulting bank is an example of this: 
	Epistemic adverb
	Occurrence in source language

(English)
	Translation into Spanish

	
	
	Equivalent adverb
	Verbal phrase
	Attribute

(Be + adjective)
	Prepositional phrase
	Indefinite pronoun

	certainly


	While being a physician is certainly important to me, first and foremost I consider myself a native of Barbados.
	
	
	
	Si bien ser médico es sin duda importante para mí, ante todo me considero un nativo de Barbados.
	

	
	The Laureates certainly performed a lot more than 2,000 experiments, and they found many ways not to make a blue LED.
	Los laureados ciertamente realizaron mucho más de 2000 experimentos, y encontraron muchas maneras de no hacer un led azul.
	
	
	
	

	maybe


	I can give a quarter dose to this person, half to this person, and maybe we skip a dose for this person.’


	
	Puedo administrarle un cuarto de dosis a esta persona, la mitad a esta persona, y tal vez podríamos no administrarle ninguna dosis a esta otra persona”.
	
	
	

	
	Maybe there was something wrong with the theoretical calculations of how the neutrinos are produced in the Sun?
	¿Tal vez había algo mal con los cálculos teóricos de cómo se producen los neutrinos en el sol?
	
	
	
	

	often


	Wash your hands thoroughly and often.

	
	
	
	Lavarse las manos a fondo y con frecuencia
	


Implementation of the bank in the classroom 
Some exercises could be implemented in the classroom so that students could learn to recognize epistemic adverbs and their relevant role within the text as well as to translate them correctly. For the elaboration of the exercises the authors took into account the theoretical foundations, the regularities obtained from the surveys, and of course their own experiences. 
Ex 1. Read the sentences and arrange them according to the certainty degree they express, starting with the highest one:   
a) It is possible that smoking causes lung cancer. 

b) Smoking probably causes lung cancer. 

c) We know that smoking causes lung cancer. 

(Taken from Vold, 2006)

Ex 2. Underline the parts of the sentences which indicate that the author is making tentative claims rather than categorical assertions. What idea does it transmit? 
a) Clearly, a cancellation of the terms on the right-hand side is required in order to obtain the measured value of mz. (Taken from Rozumko, 2017)

b) However, this observation regularly is followed by the claim that rational realism must be wrong because languages clearly depend on humans and hence their nature will be revealed by studying human psychology. (Taken from Rozumko, 2017)

c) The Oral Histories Project in New Zealand has a narrower scope, in part because the initiator of the project is the New Zealand Association of Women Judges and perhaps also because of limitations in funding. (Taken from Rozumko, 2017)

d) Various difficulties not amenable to a simple solution would almost certainly arise in negotiation of a draft Statute for a TCC. (Taken from Rozumko, 2017)

e) In short, the philosopher’s ability to make razor-sharp distinctions has made him capable of demarcating the exact form of objects in the world (assuming, of course, that such an exact form exists) but incapable of seeing or experiencing the wave-like fluidity of an undemarcatable world. (Taken from Rozumko, 2017)

Ex 3. Read the sentences and choose which meaning they convey:
1. G.P.S. tracking devices seem, at first glance, to be minimally invasive and of little concern when compared to the person being physically detained. Certainly, there is more to the concept of liberty than freedom from physical interference or restraint. (Taken from Rozumko, 2017)
a)  G.P.S tracking devices are much better than detention.
b)  G.P.S tracking devices are just as invasive as detention. 

c)  G.P.S tracking devices and detention and different ways of restricting freedom. 
2. These women and possibly their children are also at increased risk of type 2 diabetes in the future. (Taken from ParaCorps2020)
a)  The women and their children will have type 2 diabetes in the future.
b)  The women and their children have a large probability of having type 2 diabetes in the future.
c)  The women and their children not necessarily will have type 2 diabetes in the future.
Ex 4. Mark with an X the correct translation of each expression. Justify your choice. Debate the meaning connotation of the alternative translation.

1. The IBE was established in 1961 and has grown to almost 140 chapters in over 100 countries. (Taken from ParaCorps2020)
a)  La Oficina se creó en 1961 y ha crecido casi 140 secciones en más de 100 países. 
b)  La Oficina se creó en 1961 y ha crecido hasta tener casi 140 secciones en más de 100 países. 
2. People with dementia are frequently denied the basic rights and freedoms available to others. (Taken from ParaCorps2020)
a)  A las personas con demencia se les niega las libertades y derechos básicos de los que las demás personas disfrutan sin problema.
c)  Con frecuencia a las personas que padecen demencia se les deniegan libertades y derechos básicos de los que las demás personas disfrutan sin problema.
3. Women are more likely to have shortness of breath, nausea, vomiting, and back or jaw pain. (Taken from ParaCorps2020)
a)  La dificultad para respirar, las náuseas y vómitos y el dolor en la mandíbula o la espalda son más frecuentes en las mujeres.
b)  Las mujeres son más probables de tener dificultad para respirar, náuseas, vómitos y el dolor en la mandíbula o la espalda
4. Conclusions
This study conducted in the degree course English Language with Second Foreign Language at the Universidad Central “Marta Abreu” of Las Villas stresses the importance of the translation of epistemic adverbs in science and technology texts, particularly in the training of translators and interpreters. The main objective was to propose the design of a bank of epistemic adverbs in science and technology texts and their appropriate translation into Spanish, as well as to provide example of exercises for its implementation in the classroom. The methodology implemented aimed to a detailed analysis of both quantitative and qualitative data, which revealed relevant information for the diagnosis and design stages. As a result, the bank of epistemic adverbs in science and technology texts and their appropriate translation proves its suitability for the intended objective. It is an up-to-date and straightforward tool that can be easily used during lessons to improve students´ translation competence with respect to epistemic adverbs. 
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