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Abstract: The current demand for specialized translation, technological advances, use of CAT
tools, and delivery times have impacted both product and process, thereby fostering post-editing
services. Post-editing refers to the adjustments of raw products by an automatic translator (Alves
et al, 2016). Consequently, there has been an interest in studying product quality and various
linguistic features including syntactic, morphosyntactic, and semantic aspects (Popovic et al., 2014;
Koponen et al., 2012; Temnikova, 2010) without an examination of the cognitive processes involved
in reading for post-editing. This paper aims to describe specialized text comprehension for post-
editing purposes. Data was collected using an eye-tracker and a retrospective protocol from three
translators. Acting as post-editors, participants were assigned to post-edit a 227-word text from the
health area. Findings reveal that specialized text comprehension involves attention and working
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memory (Cowan, 1999, 2005; Cowan et al., 2021) during the processing of terminological units
(TUs). Additionally, factors such as the field of knowledge, expertise, experience, and level of
education might also influence the post-editing process.

Keywords: post-editing; terminological units (TUs); eye-tracking; retrospective protocol;
comprehension process.

Resumen: La demanda actual de traduccion especializada, los avances tecnologicos, el uso de
herramientas y los plazos de entrega han influido en el producto y el proceso, fomentando los
servicios de posedicion. La posedicion se refiere a los ajustes realizados a los productos arrojados
por un traductor automatico (Alves et al., 2016). Por consiguiente, ha surgido un interés por estudiar
la calidad del producto y cuestiones linglisticas como aspectos sintacticos, morfosintacticos y
semanticos (Popovic et al., 2014; Koponen et al., 2012; Temnikova, 2010), sin investigar los procesos
cognitivos implicados en la lectura con fines de posedicion. El objetivo de este articulo es describir
la comprension de un texto especializado con fines de posedicion. La recoleccion de la informacion
se realizd mediante seguimiento ocular y protocolo retrospectivo, a tres traductores. Los
participantes poseditaron un texto de 227 palabras del ambito de salud. Los resultados mostraron
un involucramiento de la atencion y la memoria de trabajo (Cowan, 1999, 2005; Cowan et al., 2021)
durante el procesamiento de unidades terminoldgicas (UTs). Ademas, factores como el campo de
conocimiento, la experiencia y el nivel de escolaridad también podrian afectar el proceso de
posedicion.

Palabras clave: posedicion; unidades terminologicas (UTs); seguimiento ocular; protocolo
retrospectivo; proceso de comprension.

I. Introduction

The 21st century has witnessed a remarkable surge in demand for specialized translation
services. Consequently, the translation industry has increasingly depended on technological advances
and CAT (Computer Aided Translation) tools noticeably impacting both product and process. As a
result, there has been a marked emphasis on the development and enhancement of digital
competencies; alongside the refinement of cognitive processes to ensure a high-quality product.
Using these technological resources has hastened the expansion of post-editing services, which entail
the editing adjustments of machine-translated texts by translators and posteditors (Alves et al.,
2016).

This development has enabled researchers within the field of translation to conduct studies
on assessing product quality through scale measures (Popovic et al., 2014) or assessment based on
type of errors (Koponen et al., 2012, Temnikova, 2010). However, his emphasis on product revision
has somewhat sidelined the exploration of cognitive processes inherent in a post-editing process.
Nevertheless, Kasperaviciené et al. (2020) assess that errors in Machine Translation (MT) involve
additional cognitive effort, underscoring the importance of studying comprehension, attention, and
memory coghnitive processes which play a pivotal role in post-editing.

The objective of this case study is to describe the process of reading and comprehending a
specialized text for post-editing purposes. Consequently, the first section of this paper introduces
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the theoretical framework comprising post-editing processes (Krings, 2001, Alves et al., 2016),
specialized texts (Cabré, 1999, 2007), and perspectives on Working Memory (WM) (Cowan, 1999,
2005; Cowan et al., 2021). The second section outlines the methodological considerations adopted
during the development of this case study. Lastly, the third section presents the results, discussion,
and conclusions.

This study is framed within the empirical studies of the contemporary translation
perspectives. Munoz Martin (2008, 2017), and Alves and Hurtado Albir (2017) advocate for the
strengthening of multi-methodological paradigms through the implementation of various data
collection techniques, including the use of eye-tracker technology for such studies. Additionally, they
underline the importance of interactive translation tools, and the usefulness of collaboration with
fields such as computational linguistics, computer science, machine translation (MT), and post-editing
of raw products (Alves & Hurtado Albir, 2017).

This case study represents one of the pioneering endeavors within the framework of the
Research Program in Experimental Terminology initiated by the CITERM research group. Its main
purpose is to enrich the intersection amongst terminology, specialized translation, and cognitive
sciences including Fields such as Neurosciences, Linguistics, and Artificial Intelligence, among others.

2. Theoretical framework

Today, MT has become widely accessible and available for numerous language pairs. Likewise,
there has been a significant surge in translation demand at more affordable rates coupled with the
necessity for rapid delivery times. This has prompted both individuals and translation industries to
embrace MT to meet these demands, deadlines and deliver, and translated texts. Despite
technological advancements facilitating the translation process to some extent, it remains evident
that MT outputs often lack cultural and contextual suitability for the target language and culture.
Hence, there persists a crucial need for human involvement, whether in the capacity of translators
or posteditors to ensure the overall adequacy of the whole process (Pena, 2023).

2.1 Post-editing

The concept of post-editing dates back to the late 1950s and early 1960s (Garcia, 2012) with
the advent of the automatic translation software. This software emerged as a response to the need
for large industries to produce high volumes of translated documents within short delivery times.
This situation prompted researchers to question the capabilities of languages and machines working
together, thus fostering studies on the quality of the resulting product, and the necessity for
translators to assume the role of post-editors, refining the raw translations into polished documents.
At that time, this role demanded significant time and effort to perform. This was underscored by
Fonseca et al. (2024) who advocate the importance of time in post-editing academic texts amid this
escalating demand.

Furthermore, those responsible for post-editing often preferred translating from scratch to
ensure a higher-quality finished product within reasonable timeframes. This subpar quality of MT
products favored research on CAT tools; resulting in a significant impact on the industry from both
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economic and labor perspectives. This shift also marked the emergence of a new paradigm in
translation services. Hence, humans progressively rely on technology to enhance quality and delivery
times. This is a notable example of how technology and expertise merged to address the ongoing
challenges of error reduction and productivity enhancement in industries.

The advancement became evident in the 1980s, causing a reflection on the digital competence
of translators and post-editors. This situation involved proficiency in the use of computers, including
skills in cursor positioning, and word processing. Subsequently, in the 1990s, with the advent of the
World Wide Web, and Translation Memories (TM), major transformations positively impacted both
the translation industry and the educational translation programs. Incorporating MT plugins with
machine translation memory editors enabled translators to upgrade their skills, while researchers
within the field focused primarily on conducting studies on quality products.

Since then, two crucial observations have come to light. Firstly, MT and post-editing emerged
as economically viable options, particularly in translation industries. Secondly, human intervention
remained decisive, as it played a pivotal role in ensuring product quality and was never replaced by
technology.

This enhances the importance of translation quality as a paramount interest. Concerning MT
products, clients can have the option to engage services for either light post-editing, comprising
minor adjustments for comprehension purposes, or full post-editing to obtain publishable quality.
This variety of post-editing services concurrently highlights quality as an interest for various studies.

In the past, such studies were conducted by companies seeking to improve quality rather
than by academics aiming to contribute to theoretical or methodological advancements, largely due
to the lack of cost-effectiveness in the process. However, this trend revealed that successful post-
editing required favorable conditions; comprising technological progress and translation
competence.

In the late 1990s, experimental research emerged, focusing on the process and product
perspectives of machine translation. Numerous studies explored post-editing processes involving
phenomena, such as cognitive effort, different MT systems, metrics, and error types associated with
the cognitive effort, among other phenomena. These topics remain relevant and continue to garner
interest. It has been demonstrated that akin to traditional translation, post-editing also involves a
comprehension phase, thus warranting examination from a cognitive perspective. Krings (2001)
categorized three types of efforts involved in this process: temporal effort, technical effort, and
cognitive effort. Among these, temporal and technical efforts have been extensively studied with
measures such as the Human-targeted Translation Edit Rate (HTER), which relies on features
reflecting the complexity of a translation segment.

The level of difficulty has been assessed and provided insight into the cognitive effort required
for the raw product adjustments. According to this measure, Snover et al. (2006), Specia and
Farzindar (2010), Koponen et al. (2012), Daems et al. (2017), Koponen and Salmi (2017) and De
Gibert and Aranberri (2019) have suggested that fewer adjustments imply less cognitive effort while
low-quality raw product implies more adjustments, thus indicating more cognitive effort.
Additionally, more attention is required for longer segments to ensure comprehension. However,
the degree of cognitive effort involved in a post-editing process is not solely determined by the
number of edits or the length of segments. Findings show that technical or temporal efforts are not
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always equivalent. Although progress in time measurement may be profitable for industries,
understanding phenomena such as the cognitive processes and the associated cognitive effort in task
performance can improve post-editing services in terms of time and quality; as well as, enhance
translation competence. This assertion was demonstrated by Koglin et al. (2020) in their study on
translating and post-editing metaphors. Their findings revealed that post-editing metaphors required
less cognitive effort in contrast to translating metaphors from scratch.

Here, cognitive effort refers to the mental effort for reading texts, making adjustments to
MT products, selecting the desired output, and reflecting on the chosen solutions (Lacruz, 2017). In
this particular case, the post-editing task involved reading and comprehending a specialized text, as
defined by Cabré (1999, 2007), as a written or oral production generated within specific professional
settings. This approach is adopted due to the lack of available information on comprehending
specialized texts for post-editing purposes. Similarly, considering that terminology plays a significant
role in determining the level of specialty of texts and that may entail additional effort, attention is
also directed in the processing of TUs concerning the focus of attention for reading with post-editing
purposes.

2.2 Specialized discourse

This paper is framed within the Communicative Theory of Terminology (CTT) by Cabré
(1999) which states that specialized texts comprise both oral and written texts occurring under
distinctive production, transmission, and reception conditions. These texts adhere to a specific
structure dictated by a particular field of knowledge. Specialized discourse occurs within professional
settings, where interaction between producers and recipients revolves around topics within a given
field of knowledge. Therefore, TUs are regarded as the core of this discourse and hold significant
importance for post-editors in terms of recognizing, processing, and comprehending TUs within
various usage contexts.

The aforementioned information highlights the various degrees of specialized discourse,
particularly within scientific or technical texts, as emphasized by Cabré (2007) and Ferraresi (2019),
which are crucial in fields including terminology or translation research. Prieto (2008) further
asserted that degrees of specialization stem from linguistic choices made per the specialized
communicative context. These choices are determined by text producers, considering variables such
as terminological density or terminological variation, to ensure comprehension by target audiences.
Factors including the amount of TUs (Cabré, 2000), the context of usage, the discursive conditions,
and the source serve as indicators in determining the degree of specialization. Such factors pose a
challenge for translators and post-editors in their endeavors.

Research on terminology and specialized discourse has been a subject of interest and
extensive study among terminologists and applied linguists. However, empirical research on these
fields has recently sparked interest in areas such as terminology, translation, and neurosciences,
among others. Within the realm of terminology and degree of specialization, a particular focus of
interest has been on describing TUs within their linguistic context. Additionally, studies have
explored the similarities and differences between specialized and general texts as highlighted by
Cabré and Estopa (2005).
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Studies focusing on terminology from a process perspective remain limited, underscoring the
necessity to empirically explore how participants process TUs during translation or post-editing
tasks. Such inquiries aim to glean insight into the cognitive processes involved in this processing. The
cognitive sciences provide support for this endeavor by offering the means of empirically testing
hypotheses concerning language within authentic usage contexts.

2.3 Comprehension and post-editing

Danks and Griffin (1997) emphasized the significance of comprehension for translation
purposes. They claimed that comprehension for translation encompasses an additional effort, as
translators must consider aspects including conditions of the discourse producer, the target
audience, and the author's intention when reading and comprehending texts for translation
purposes. Furthermore, they highlighted the involvement of both the source and target language
lexicons in the translation process. Translators are thus prompted to mentally search for
appropriate language equivalents in the target language and culture during the source language
comprehension phase. This suggests that translators and post-editors also rely on both source and
target languages to ensure the production of a high-quality final product. Consequently, attention
and WM cognitive processes are likely involved when engaging with specialized discourse. While
Bailer and Tomitch’s (2020) study investigates the role of working memory during reading tasks
from a general perspective and elucidates how comprehension may vary among individuals, her
findings also contribute to understanding the reading process for postediting purposes by offering
insights into the cognitive processes involved in achieving thorough text comprehension.

Figure |: Model of the translation process

Source text ——— Phonological/ — Target Text ——» Evaluate — Produce text
(,- Orthographic \ /
Lexical < Writer's Meaning
Writer's Intent
l T Translator's Intent
Phrasal/ User's Needs
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Knowledge l T
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t\ Textbase
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Situation model
Source: Danks and Griffin (1997, p. 174)
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According to their model, comprehension comprises a variety of interconnected factors that
contribute to the production of a target text. From a translation process perspective, Danks and
Griffin (1997) argue that comprehension entails multiple levels of processing, ultimately leading to
the production of an adequate target text. Their model posits an interaction between the top and
down levels in both languages and cultures.

Their proposal indicates that while source text comprehension is essential, it is not a solitary
process. Instead, translators' backgrounds are crucial in generating potential reformulations in the
target language, while simultaneously comprehending the source language and culture. This
perspective indicates that when translating specialized text, translators and post-editors may require
greater cognitive resources, particularly concerning both the source and target languages.
Furthermore, their model implies that translators and post-editors also need a thorough
understanding of machine-translated source texts to make proper adjustments.

2.4 Attention and Working Memory (WM)

Attention and WM are two cognitive processes that have traditionally been studied
independently; however, attention plays a crucial role in WM, as it oversees the activation,
maintenance, and manipulation of representations within working memory (Kiyonaga & Egner,
2013). Cowan (1999, 2005) and Cowan et al. (2021) proposes an embedded-processes model of
WM that highlights the comprehensive relationship between memory and attention. According to
Cowan’s model allocation is central to the processing stimuli, enhancing his pivotal role in working
memory processes.

Cowan et al. (2021, p. 45) defines WM as “the ensemble of components of the mind that
hold a limited amount of information temporarily in a heightened state of availability for use in
ongoing information processing.” Given that memory storage is distributed throughout the cerebral
cortex and its access is contingent upon attention, a thorough understanding of attention is likely
crucial for effective information processing. Consequently, a better understanding and allocation of
attention lead to improved activation of WM, thereby enhancing performance in tasks such as
specialized text reading and comprehension for post-editing purposes.

In this context, the Embedded-Processes Model proposed by Cowan (1999, 2005) and
Cowan et al. (2021) is employed, illustrating the interplay between memory and attention during the
processing of various stimuli. Long-term memory is depicted as a reservoir of information while
WM involves two levels of activation in long-term memory. This model also comprises two
processing phases that operate independently of sensory modality. The first phase, lasting
milliseconds, pertains to motor persistence, whereas the second phase, lasting seconds, involves
storage conceived as a memory trace of the stimulus in question. During the latter phase, attention
is used to activate a subset of characteristics consistent with the stimulus in long-term memory.
Within the activated portion of long-term memory, a specific subset within the attentional focus is
also activated. The process is triggered by the recording of sensory information and is governed by
the central executive component of WM (Carcamo, 2018).
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Figure 2: Embedded-processes model
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Source: Cowan et al. (2021, p. 64)
[Description] (1) habituated stimulus, (2) physically changed stimulus recruiting attention and orientation, (3) deliberately
attended stimulus, (4) information deliberately retrieved from long-term memory, and (5) automatic association that
attracts attention. [End of description].

Information from WM originates from various hierarchical levels, such as long-term memory,
a subset of activated long-term memory, and a subset of activated memory within the focus of
attention and awareness. Additionally, processing capacities differ across these levels with the focus
of attention being limited in duration. These processes are cooperatively controlled by voluntary
and involuntary mechanisms, such as the central executive and the attentional orienting system,
respectively. Even stimuli with unchanged physical attributes over time, despite being irrelevant to
individuals, still activate certain characteristics in memory without eliciting awareness. Within
perception, awareness enhances the quantity of characteristics encoded, and, while in memory, it
facilitates the availability of new episodic representations for explicit recall (Cowan, 1999).

Attention is considered to regulate the activation of representations in long-term memory
to be used in short-term memory. Within WM, these representations are activated, but only one
receives the focus of attention and undergoes processing (Kiyonaga & Egner, 2013). To study
attention, researchers often use the eye-tracking technique which enables the identification of Areas
of Interest (AOI) during the reading process. Indicators such as fixations and refixations provide
insights into the level of attention allocated to certain areas in a text.

3. Experimental procedure

This case study comprised both quantitative and qualitative data. Eye tracker data was
juxtaposed to a retrospective protocol. Munoz Martin (2017) suggests that computational
translatology should not be limited to quantitative information nor should cognitive translatology
solely rely on qualitative information. Instead, there is a growing trend to employ methodological
approaches that incorporate quantitative and qualitative data to comprehensively explore
phenomena. In this context, a retrospective protocol was used to complement the eye-tracker data,
enabling a nuanced understanding of a postediting process.
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3.1 Participants

Three trained native Spanish translators, comprising one male and two females voluntarily
agreed to participate in this case study. None of them reported having any visual or neurological
condition that would hinder their participation. Similarly, all participants reported having a minimum
of one year of experience as freelance translators in English/Spanish, and Spanish/English language
combination pairs, which are the most in-demand combinations within the Colombian context.
Additionally, all three participants mentioned possessing both declarative and procedural knowledge
in the field of translation. Prior to the study, they all signed an informed consent and provided
sociodemographic information.

3.2 Method and materials

The specialized text was rated as high level, based on the criteria established by Prieto
(2008)'. It consisted of an abstract containing 227 words, taken from The Journal of Pharmacology
and Therapeutics. The translation from English to Spanish was conducted using Google's automatic
translator, a machine-learning system that processes information through neural networks.

The decision to use this machine translation tool was based on previous research findings on
post-editing (Carl et al., 201 |; Carl et al., 2015). Similarly, Teneche Sanchez (2014) suggested this
tool as one of the most effective among various machine translation systems. For data collection, an
Eye-tracker was used in conjunction with a retrospective verbalization®. The eye-tracking technique
compiles quantitative data and has seen increasing application in translation studies for examining
cognitive processes. Hvelplund (2014) highlights an advantage of this technique, which lies in the
ability to precisely reflect translators' focus of attention both spatially and temporally.

The eye tracker enables researchers to discern various types of eye movements including
fixations, saccades, and refixations. As described by Rayner and McConkie (1977, p. 186), “the eye
does not move smoothly in reading but rather executes a series of rapid movements (saccades),
each followed by a relatively long period during which time the eye is relatively stationary (fixation)”.
Similarly, Korpal (2015, p. 3) states that the number of refixations and regressions during a reading
task is an indicator of cognitive effort; additionally, they “are believed to be of a corrective nature
and in studies involving reading they often result from comprehension problems”.

3.3 Procedure

First, the participants signed an informed consent and completed a demographic survey.
Second, each of them was asked to read a machine-translated text produced by Google for

' High-level specialized texts are characterized by the use of the present tense, passive and impersonal structures,
tending toward neutrality, impersonality, nominalization, concept-denomination and univocity. They are precise, concise,
coherent, and cohesive. The use of formulas, equations, graphs, and proper terminology aid in knowledge transmission
derived from scientific work.

2 A neural network is a set of simple processing units which are connected to each other by programs. These identify
patterns to process, analyze, and learn.

? The eye-tribe 60Hz (binocular) was the eye-tracker used. This is in the Neurophysiology laboratory at UAM.
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subsequent post-editing purposes. For this, the participants had 2.5 minutes and were placed in front
of the monitor and the eye-tracker, at a distance of 50 ¢cm, in a dark room, without visual and
auditory distractions. The automatic translated text was presented on a single screen, black
background, white text, and size 18 pt. Participants were instructed to rest their chins on a chin rest
to minimize gaze deviations. Third, to verify the purpose of the reading, the participants orally
highlighted the segments that needed adjustments for an adequate finished product. This data was
not analyzed for this case study. The focus of this study was to analyze the working memory and
the focus of attention during post-editing. Then, the participants verbalized their reading
comprehension process and indicated which lexical units caused the greatest effort for
comprehension. Verbalizations were compared with eye-tracker data, specifically examining the
number and durations of fixations®.

4. Analysis and results

For the data analysis, first, adhering to Rayner’s (1998) data quality criteria, fixations
occurring between 200 and 250 ms were the subject of analysis. Second, the identification of the
lexical units that posed the greatest comprehension challenge was conducted. Third, the number
and duration of fixations and refixations extracted from the eye-tracker scan path were compared
with the lexical units derived from verbalizations (see Figure 3). This comparative analysis facilitated
the identification of the AOI corresponding to specific lexical units, namely the acronyms of the
following terms: Adenocarcinoma Ductal Pancredtico (PDA), Microambiente Tumoral Unico (TME),
Invasién Perineural (PNI), and two single syntagmatic units, Mecanismos autocrinos y paracrinos and
Hipertrofia neural dramatica.

Subsequently, these AOI were subjected to a descriptive statistical analysis considering the
number and duration of fixations, along with the frequency of refixations. Furthermore, the fixation
and refixation data were juxtaposed with the participants’ verbalizations to confirm the findings
obtained from the eye tracker.

Figure 3: Eye-tracker scan path and verbalizations
., g '
Smdlza:io'n c]m‘l'ntgr_no w"& g pancieas: transmlaon a lo¥argo del nervio o

Los segmentos que me generaron mayor
esfuerzo ... son términos muy especificos y
aquellos que estaban dados después por siglas
como el Adenocarcinoma Ductal Pancreatico
porque las siglas estaban en inglés PDA, el
Microentorno Tumoral Unico TME. Me tocé
devolverme varias veces cada vez que lo

: = _ izacio mencionaban para poder recordar que era ...
‘”“°"ﬂ‘1‘“’”‘9"“"m°“ wormen 4 ® posteriormente, el la PNI que es la Invasién
Palal & as]o?le -’a]mcarcmoma ductal .{:-yancreaticc_l. __microambiente _fum@rai—renoelacion Perineural ... también me tocd devolverme

neura

*— 6 para entender que era.
Source: Authors (2024)

* Software: TIRC®. Java script developed by CITERM, Neurolearning and Automatic research groups of the Universidad
Autonoma de Manizales (UAM). Lenovo computer Lenovo. Thinkpad (Intel Core i7-5500U @ 2.4 Ghz, 8GB). It uses a
LG FullHDIPS LED Monitor (22-inch, 60 Hz, 1920x 1080 pixels). Monitor width covers 20-30° of the visual angle.
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4.1 Average fixation count within AOI

The three participants exhibited a similar number of fixations for the AOI associated with
the acronyms, TME, PDA, and PNI. Specifically, the average number of fixations for TME was 19.76,
with a range from 19 to 20, and a SD of 0.577. For PDA, the average number of fixations was |9,
ranging from 16 to 22, with an SD of 3. Regarding PNI, the average fixation count was 16, with a
range from |4 to 18, respectively, and an SD of 2. Concerning Mecanismos Autocrinos y Paracrinos,
the average number of fixations was |5, with a range from 10 to 20, and a SD of 5. For Hipertrofia
Neural Dramadtica the average number of fixations was 16.67, ranging from 10 to 24 and a SD of
7.024 (See Table 1).

Table I: Fixation count

Microambiente ~ Adenocarcinoma  Hipertrofia Invasion Mecanismos
Tumoral Unico  Ductal Pancreético Neural Perineural  autocrinos y
(TME) (PDA) Dramatica (PNI) paracrinos
Average Fixation count 19,67 19 16,67 16 15
Minimum 19 16 10 14 10
Maximum 20 22 24 18 20
Standard Deviation (SD) 5,577 3 7,024 2 5

Source: Authors (2024)

Regarding the number of fixations, Participant | exhibited 20 fixations for the TME acronym,
|9 fixations for the PDA acronym, and |4 fixations for the PNI acronym. Participant 2, in turn,
displayed 19 for the TME acronym, 22 fixations for the PDA acronym, and |6 fixations for the PNI
acronym. Finally, Participant 3 exhibited 20 for the TME acronym, |6 fixations for the PDA acronym,
and |8 fixations for the PNI acronym.

Concerning the other two AOlIs, there was a variability in the number of fixations among
participants. In the Hipertrofia Neural Dramdtica AOlI, Participant | recorded |0 fixations, Participant
2 recorded 16 fixations, and Participant 3 recorded 24 fixations. Conversely, for Mecanismos
Autocrinos y Paracrinos AOI, Participant | registered |5 fixations, Participant 2 recorded 20, and
Participant 3 recorded 10.

Furthermore, a low average is observed for other TUs different from those selected as AOI.

On average, 2 fixations were evidenced for areas distinct from those defined as AOIs (See Figure
4).
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Figure 4: Average fixation count by participant
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Additionally, the syntagmatic units Mecanismos autocrinos y paracrinos and Hipertrofia neural
dramatica, along with the acronyms TME and PDA exhibited the highest number of fixations. Notably,
TME displayed a greater number of fixations despite its fewer occurrences in the text compared to
the other TUs.

In contrast to verbalizations, the aforementioned findings suggest that the TUs within a text
entail the greatest demand for comprehension among post-editors. Similarly, the acronyms also
present a challenge, both in terms of understanding and post-editing. All three participants reported
the need to repeatedly go back to the expansion of the acronym to grasp its meaning in context.
Participant | mentioned: “The segments that required the most effort were those that ... were
represented ... by acronyms ... because the acronyms were in English ... | had to go back several
times each time they were mentioned to recall what they stood for ...”.

4.2 Average Fixation duration within the AOI

Consistent with the previous results, the TME acronym exhibited an average fixation time of
[,259.33 ms, ranging from a minimum of 1,180 ms to a maximum of 1,400 ms, with an SD of 122.153
ms. The PDA acronym showed an average fixation time of |,138.33 ms, with a minimum of 1,020 ms,
and a maximum of 1,230 ms. along with an SD of 107.51 ms. For the PNl acronym, the average
fixation time was 656 ms, ranging from a minimum of 652 ms to a maximum of 660 ms, with an SD
of 4 ms. Regarding the Hipertrofia Neural Dramdtica syntagmatic unit, the average fixation duration
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was 973.33 ms, with a minimum of 960 ms, a maximum of 990 ms, and an SD of 15.275 ms. As for
the Mecanismos Autocrinos y Paracrinos syntagmatic unit, the average fixation duration was 766.67 ms,
a minimum of 760 ms, a maximum of 775 ms, along with an SD of 7.638 ms (See Table 2).

Table 2: Fixation time

Microambiente ~ Adenocarcinoma  Hipertrofia
Tumoral Unico Ductal Neural
(TME) Pancreatico Dramatica
(PDA)
Average Fixation time 1259,33 1138,33 973,33
Minimum 1180 1020 960
Maximum 1400 1230 990
Standard Deviation (SD) 122,153 107,51 15,275

Source: Authors (2024)

Invasion
Perineural
(PNI)

656
652
660

Mecanismos
autocrinos y
paracrinos

766,67
760
775

7,638

Participants |, 2, and 3 devoted more time to processing acronyms, namely, TME with
fixation durations of 1,400 ms, |,180 ms, and |,198 ms; and PDA with fixation durations of 1,230 ms,
1,020 ms, and 1,165 ms, respectively. Despite PNI also being an acronym, it showed shorter fixation
durations of 660 ms, 652 ms, and 656 ms, respectively, in contrast with TME and PDA acronyms.
The fixation durations for Hipertrofia Neural Dramdtica were 970 ms, 990 ms, and 960 ms,
respectively, while for Mecanismos Autocrinos y Paracrinos syntagmatic unit, they were 775 ms, 760

ms, and 765 ms (See Figure 5).

Figure 5: Average fixation duration by participant
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Zagermann et al. (2016, p. 79-80) claim that “the fixation time has been related to the level
of cognitive processing with a high fixation duration indicating an increased strain on the working
memory”. Moreover, processing that demands more effort is frequently associated with heightened
task difficulty (Hvelplund, 2014). In this particular case study, the heightened task difficulty becomes
apparent during the reading and comprehension process particularly, when dealing with acronym
post-editing in the absence of the acronym expansion.

Participant 2 expressed that the primary challenge lay in understanding acronyms “| have a
doubt, but | think it has to do with the fact that | don't quite understand this sentence: TME is
composed by cellular components that arrange different signaling mechanisms to cause
tumorigenesis and the disease progression. | underlined it because tumorigenesis refers to a tumor's
origin or appearance, but | don't understand why the cellular components arrange signaling
mechanisms. This is my doubt, that's why | underlined it, and that favors the tumor's appearance.
This is something | would search about on the internet, before leaving it like that”.

4.3 Number of refixations in the AOI

Refixations denote instances when the gaze returns to a point of interest. In this context,
despite the fewer occurrences in the text compared to the PDA acronym, the TME acronym
exhibited an average number of refixations of 8.33, ranging from 8 to 9 with an SD of 0.57. The PDA
acronym exhibited an average number of refixations of 6, ranging from a minimum of 5 to a maximum
of 7 along with an SD of |. PNI exhibited an average number of refixations of 3, with both the
minimum and maximum being a 3 and an SD of 0. Hipertrofia Neural Dramadtica exhibited an average
number of refixations of 3.33, with a minimum of 2, a maximum of 4, and an SD of I.155. Finally,
Mecanismos Autocrinos y Paracrinos exhibited an average number of refixations of 2, with a minimum
and a maximum of 2 and SD of 0 (See Table 3).

Table 3: Number of refixations

Microambiente  Adenocarcinoma  Hipertrofia Invasion Mecanismos
Tumoral Unico Ductal Neural Perineural autocrinos y
(TME) Pancreético Dramatica (PNI) paracrinos
(PDA)
Number of refixations 8,33 6 3,33 3 2
Minimum 8 9 2 3 2
Maximum 9 7 4 3 2
Standard Deviation (SD) 0,577 1 1,155 0 0

Source: Authors (2024)

All participants showed similar behavior in terms of the number of fixations for each TUs of
interest. Specifically, for the TME acronym, Participants | and 2 exhibited 8 refixations each, while
Participant 3 had 9 refixations. Regarding the PDA acronym, Participant | recorded 5 refixations,
Participant 2 recorded 6 refixations, and Participant 3 recorded 7 refixations. For the PNI acronym,
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all participants had 3 refixations. Concerning the syntagmatic units, Participant | had 4 refixations
for Hipertrofia Neural Dramdtica, Participant 2 had 2 refixations, and Participant 3 had 4 refixations.
For Mecanismos Autocrinos y Paracrinos, all participants exhibited 2 refixations (See Figure 6).

Figure 6: Number of refixations per participant
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On the one hand, these refixations indicate the heightened need for focused attention to
facilitate better information retrieval. This also implies that WM might have facilitated participants
in recalling the acronym and its expansion at the beginning of the text. However, as indicated in the
verbalizations, it appears that memory storage was not effectively activated for recalling the meaning
of the acronym when needed.

On the other hand, according to Cowan et al. (2021) model, refixations within an AOI might
indicate that the information processed by WM had not been adequately stored in the long-term
memory. Therefore, this difficulty in retrieving proper information may impede the participant’s
ability to fulfill the assigned task in this study. The eye-tracker findings revealed that all participants
revisited the acronyms multiple times to recall their meanings, despite the expanded forms of those
acronyms being provided at the beginning of the text. This is further supported by the following
statement of Participant 3: “| had to go back several times to the acronym mentioned to remember
what it referred to, and then | had to check PNI ... to understand the term.”

Similarly, this also suggests that comprehension was challenging possibly due to a lack of
familiarity with the specialized nature of the subject area. Refixations, being corrective, often indicate
comprehension difficulties in reading studies. When a reader fails to identify the most appropriate
point of interest, the word must be re-examined for proper understanding (Korpal, 2015).
Participant’s 2 statement supports this: “The segments that generated the most effort ... are those
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that ... are very specific terms and those that were given by acronyms; it is a text that has a lot of
medical terminology that | am unfamiliar with; | did not comprehend that part ... | had to reread it
to understand it, especially because of the technical aspect of the language.”

In this case study, verbalizations also demonstrated that refixations accounted for both
making necessary adjustments to reach a high-quality finished product and to enhance
comprehension of the text: “... The acronyms in English are wrong. It is necessary to maintain a
consistency of the acronyms; | point out the first segment that says ‘overall survival rate combined
with the lowest stage compared to any other cancer’ because | need a pause there. The sentence is
very long.” (Participant Two).

4. Discussion

The studies conducted on postediting have shed light on various discursive aspects including
word order, segment length, spelling, syntactic as well as morphosyntactic features. Moreover, they
have favored the assessment of the effort expended by translators and post-editors, offering valuable
insights for further research and contributions to this field of knowledge.

These contributions, while significant in studying postediting adjustments, may not offer
sufficient insight into the handling of terminology. Hence, this endeavor aims to present evidence of
the behavior of three participants when dealing with TUs. The findings underscore the importance
of memory and attention in a specialized text-reading process for post-editing. Implicit in this task
is the critical role of text comprehension in identifying proper adjustments to the raw product.

This discussion is approached from three primary perspectives in light of the aforementioned
findings: specialized discourse (Cabré, 1999, 2007), the WM model (Cowan, 1999, 2005; Cowan et
al., 2021), and the translation process (Danks & Griffin, 1997).

Firstly, the examination of specialized discourse is conducted through TUs, which are
exemplified in this case study by acronyms and syntagmatic units. In terms of specialized discourse,
the findings suggest the significance of language and cultural knowledge, alongside the importance of
disciplinary expertise.

The latter aspect was evident as participants assumed the role of post-editors, requiring them
to comprehend the raw source product to identify segments to be adjusted. Consequently, TUs
emerge as focal points demanding special attention due to the knowledge they convey. This aligns
with Cabré (1999), who emphasized the pivotal role of terminology. The findings underscore the
need for translators and post-editors to effectively manage terminology and identify appropriate
terminological resources for conducting searches.

These findings also illustrate the significance of the attentional control required, particularly
given the level of specialty of the text. Factors including the field of knowledge, expertise in
translating, text comprehension, and terminology management, especially acronyms and syntagmatic
units, play a decisive role in producing a high-quality product meeting publishable standards. This
was evident in the increased number of fixations and refixations observed for these lexical units
compared to others.

Additionally, the increased number of fixations on acronyms, based on Cowan (2005) and
Cowan et al. (2021), indicates that the focus of attention is directed toward aspects relevant to the
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stimulus. In this context, acronyms and syntagmatic units, which are commonly used in specialized
texts (Giraldo Ortiz, 2008) attract heightened attention. Similarly, the duration and number of
fixations and refixations in the acronyms, along with the participants’ verbalizations coincide with
Giraldo Ortiz’s (2008, 2012) findings regarding acronyms in specialized discourse. These acronyms
are often challenging for non-experts to understand, but facilitate comprehension for experts. In
this case, acronyms represented a difficulty for translators and post-editors as they lacked expertise
or familiarity with the field of knowledge.

Secondly, in accordance with Cowan’s et al. (2021) model, the authors highlight the
involvement of WM and attention and how the latter plays a role in activating a portion of long-
term memory to execute a reading task for post-editing purposes.

The findings suggest that all participants accessed long-term storage systems, particularly
lexical memory and semantic memory storage systems to perform this post-editing task. Access to
these memory systems relies on the ability to exercise control over the focus of attention whether
in terms of cognitive flexibility (shifting focus to select another information option) or cognitive
stability (maintaining focus to analyze the selected information). This cognitive control exhibited by
participants may pertain to the central executive level as proposed by Cowan (1999, 2005) and
Cowan et al. (2021).

From a translation perspective, the findings suggest that translators and post-editors direct
their focus of attention toward key syntagmatic and pragmatic text conditions conducive to text
comprehension. In this instance, the focus of attention lies on TUs represented by acronyms and
syntagmatic units. This attention entails concentrating on and filtering relevant information to be
processed by WM to facilitate comprehension of TUs within their usage context. This phenomenon
is also observed in Gomez Romero et al. (2019), who noted an increased number and duration of
fixations on the TUs of interest compared to other lexical units. Participants’ visual attention was
similarly focused on TUs in both source and target texts, notwithstanding individual differences
among participants. Additionally, it was indicated that spending more time fixating on TUs implies a
greater cognitive effort for comprehension purposes, particularly by non-experts.

The fixation numbers and time spent on TUs suggest that the participants may not have been
thoroughly familiar with the terminology or the field of knowledge. This could be attributed to a
deficiency in storing information in their long-term memory. This observation aligns with Cowan's
WM model which suggests that long-term memory operates at two interconnected levels within
the functioning of working memory: a portion of activated long-term memory and a subset
associated with the focus of attention. Accordingly, the activation of information pertinent to TUs
in the participant’s long-term memory seems to have been minimal, indicating that such information
had not been previously stored.

Thirdly, Danks and Griffin’s (1997) model of the translation process outlines several levels
of reading processing: phonological, orthographic, lexical, phrasal, propositional, microstructure, and
situation model. These levels comprise both top-down and bottom-up processes that facilitate text
comprehension for translation purposes.

Concerning the identification of refixations during this task execution, akin to the translation
process, it could stem from the dynamic and interactive processes undertaken by translators during
their comprehension phase. When translating a text, translators engage in a dual activity: initially,
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they focus on comprehending and acquainting themselves with the semantic content of the source
text, while simultaneously considering various translation options (Danks & Griffin, 1997). This dual
cognitive demand might account for revisiting text or terminological segments that have been
previously read.

Translators/post-editors are likely to use similar strategies, often navigating back and forth
within the text to enhance comprehension and identify suitable adjustments. Therefore, refixations
during translation and post-editing might not necessarily signal a lack of comprehension. Instead,
revisiting sections of the text can contribute to producing more refined end products. While Korpal
(2015) indicates refixations as indicative of comprehension difficulties, evidence reveals that in
postediting tasks refixations may primarily concern ensuring text consistency across specialized
domains, terminological accuracy, and effective knowledge transmission, rather than solely
comprehension-related issues.

4. Conclusion

Based on the preceding discussion, the authors proposed the following representation (see
Figure 7) to illustrate a specialized text reading and comprehension process tailored for post-editing
purposes. This representation merges various aspects from the Danks and Griffin (1997) model with
the Cowan et al. (2021) model. It primarily illustrates the intersectionality among terminology,
specialized translation, and cognitive sciences, offering potential insights into exploring cognitive
processes in translation and post-editing tasks.

Figure 7: Post-editing process of a specialized text
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The source text, being a machine-translated specialized text, requires thorough
comprehension, considering the interactive reading processes, involving both top-down and bottom-
up processing levels of translators, along with their prior knowledge. This process aligns with the
well-described models of reading from psycholinguistics outlined by Kintsch and Van Dijk (1978),
Kintsch (1988), Gernsbacher (1990), Just and Carpenter (1992), Goldman and Varma (1995),
Goldam et al. (1996).

Translators and post-editors must engage in reading for comprehension purposes,
particularly, in specialized reading and comprehension tasks for post-editing purposes. In this
particular case study, they anticipate the required adjustments for the MT source text. To achieve
this, they consider various factors including discursive and textual conditions as well as linguistic,
communicative, and neurocognitive aspects of TUs, comprising acronyms and syntagmatic units.

This reading process also comprises cognitive processes such as attention and memory,
which collectively facilitate the activation of WM, essential for task performance. Drawing from
Cowan's working memory model, this activation involves two interconnected levels of long-term
memory: first, the activation of a portion of long-term memory; and second the activation of more
specific attributes within that portion, corresponding to the focus of attention. In this case study this
focus was directed toward TUs, specifically acronyms and syntagmatic units. Such cognitive
processes enable the production of a refined post-edited product.

It would be significant to further conduct similar studies involving larger sample sizes,
integrating analyses of pupil dilation across diverse language pairs, and utilizing a variety of text
genres and proficiency levels. Such endeavors would effectively broaden the scope of inquiry, and
deepen the study of reading comprehension from a cognitive perspective.
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