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Abstract

In this paper we explore the utility of Machine Translation as a writing aid and its impact on
the quality of the text produced. We focus on medical practitioners who are native speakers
of Spanish and who need to publish their scientific work in English as a foreign language.
After carrying out a general survey to determine whether Spanish-speaking medical practi-
tioners already use MT as a writing aid, we engaged five participants in an experiment where
we asked them to write a paper in Spanish that was subsequently machine translated. They
were then asked to post-edit the MT output. We analyse their post-edits and further attempt
to evaluate the overall quality of their texts by engaging a professional proofreader. Our re-
sults suggest that the texts produced with the help of MT+post-editing still require many edits
in order to be considered of acceptable quality. In the conclusion, we identify several avenues
worthy of future investigation and that could help achieve better quality.

1. Introduction

In recent times two developments have led to a new type of Machine Translation (MT) deploy-
ment, i.e. MT for personal use. Those two developments are: (1) freely available online MT
systems and (2) increasing quality of MT output, for some language pairs at least. The ‘average’
internet user can now take advantage of MT to assist with various tasks such as school home-
work, translating website content for service and product reviews, and so on. Embedding of MT
widgets in all sorts of websites has also contributed to personal MT usage.

One user type that might avail of MT for personal, and professional, purposes is the
academic whose first language is not English, but who, in order to widely disseminate his or
her work, wishes to publish in English. It is our belief that some who write in English as a
Foreign Language (henceforth: EFL writers) are using freely available online MT systems as
an aid to the writing process, first writing passages of text in their L1 (or first language) and
translating those into English as they produce academic articles.

Despite increasing quality from MT engines, it is still accepted that MT output generally
requires post-editing before it is of publishable quality. The focus of our research is on the use
of MT as an aid by EFL writers in specialised fields. As this topic appears to have not been
researched in any detail, as outlined below, we aim to explore the utility of MT as a writing aid
and its impact on the quality of the text produced.
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English is the undisputed lingua franca of academia (Bennett, 2013, 2014, 2015). This
forces those who are not native speakers of English to publish in English in order to disseminate
their research and progress their careers. As we have reported elsewhere (O’Brien et al., forth-
coming; Goulet et al., forthcoming), this leads to a considerable disadvantage, especially for
those who do not master English as a foreign language. The disadvantage touches on the cog-
nitive level (Breuer, 2015), as well as on the career level, if journal acceptance is taken into
consideration (Benfield and Feak, 2006), and on the economic level, if cost of additional trans-
lators or proofreaders is factored in (Lillis and Curry, 2010). Using MT as a writing aid might
ease some of these disadvantages by (1) allowing people first to write in their L1 and then use
MT as an aid to produce text in English, thereby tackling some of the cognitive demands of
writing in a foreign language and (2) reducing costs by eliminating the need for translators or
proofreaders, who often do not possess the specialised domain vocabulary in any case (Willey
and Tanimoto, 2015).

Of course, there are several assumptions here that need to be examined. For example,
does writing in L1, Machine Translating, and post-editing by the author (which we term ‘self-
post-editing’) reduce the cognitive burden on the EFL writer? Can non-translators (authors in
our context) post-edit their own work to an adequate level of quality? Does this method lead to
higher quality in the English text, such that journal acceptance is a smoother process? Does it
eliminate the need for a proofreader? We cannot tackle all of these questions here, but we have
begun to address the questions regarding the quality of the English text (see below), the need
for a proofreader, and the feasibility of self-post-editing.

2. Related Research

We report more fully in O’Brien et al. (forthcoming) and Goulet et al. (forthcoming) on related
research and so will just summarise here. To put it succinctly, there is little work that focuses
on this topic. Some work has been done on MT and second-language writing (for example,
Nifio, 2008, Garcia and Pena, 2011; and O’Neill, 2012) that demonstrates that MT can be useful
as a second-language writing support. This previous work focuses mostly on university students
who were learning languages. To the best of our knowledge, no work has been done concerning
MT as an aid for professional writing.

In O’Brien et al. (forthcoming), we made a first attempt to explore the utility of M T for the
EFL academic cohort. This exploration found that the median times for drafting abstracts were
not substantially different between L1 and EFL, however the revision times and number of
revisions implemented were greater for the L1 (+MT) sections. The participants were split more
or less down the middle in terms of their perceptions of ease of task, while six (out of nine) felt
that the quality produced was equal for both and three thought that writing in EFL produced
better quality. A professional proofreader was hired to evaluate the quality of the texts, and her
assessment supported the authors’ perception of quality. In short, we found that there was en-
couraging support for the assumption that MT could be used as a writing aid by EFL writers
without taking up significantly more time and without impacting on quality.

In Goulet et al. (forthcoming), we analysed this data set in more detail, comparing the edits
implemented by the proofreader across both halves of the abstract in order to ascertain whether
the editing required for text produced in EFL was different from that written in L1 and subse-
quently machine translated and self-post-edited. In summary, we found the number of edits to
be similar (5% and 6% of the total word count in EFL and MT respectively), but that for the
authors with Arabic and Chinese as L1, the number of edits to the MT’d parts were higher than
for languages such as French or Spanish. Overall, there were no very outstanding differences
in terms of the proofreader’s edits when one part of the abstract was compared to the other,
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again indicating that MT as an academic writing aid certainly does not have a negative impact
on the quality of the text produced.

3. Motivation

The exploratory study summarised in the previous Section 2 provided impetus for a follow-up
study, which is the focus of this paper. Having previously recruited participants from a broad
range of disciplines and languages, it was decided that it would be relevant to focus on one
language pair and on one domain for a more in-depth analysis. Knowing anecdotally that med-
ical practitioners seek to, and often have to, publish their research findings, we decided to focus
on them as a new cohort. Moreover, we had anecdotal evidence that medical practitioners with
Spanish as an L1 sometimes struggle to write in English. Add to this the fact that MT is known
to perform relatively well between Spanish and English and so users might be encouraged by
its output, we decided to recruit and analyse self-post-editing within this cohort. Our focus of
attention this time was to understand more fully the nature of the self-post-editing task as well
as MT usage among medical practitioners in general. We consequently asked the following

questions:
1) Are Spanish-speaking medical practitioners using MT as a personal writing support al-
ready?

This question sought to explore whether or not our assumption about personal MT usage
was correct.

2) Without any training in MT or post-editing, what type of edits do medical practitioners
make when they write in Spanish and then machine translate into English and self-post-
edit?

a) Are essential edits implemented or ignored? (See the Methodology discussion in Sec-
tion 4.2.3 below for a definition of ‘Essential Edits’ and ‘Essential Edits not Imple-
mented”)

b) How much non-essential (or preferential) editing is carried out?

c) Are errors introduced via self-post-editing?

Our goal here is to understand the natural competence for self-post-editing without any
training whatsoever and to move towards developing potential supports for post-editing for
such cohorts. By analysing essential and preferential edits as well as errors introduced we aim
at establishing the degree of quality achieved in our experimental setup.

3) How much editing is required by a professional proofreader on top of the post-edited doc-
uments and what type of edits are implemented?

With this question we investigate whether L1+MT+self-post-editing actually requires
another round of proofreading or whether the proofreader could be eliminated from this cycle.
Again, this taps into a measurement of the quality produced during the self-post-editing setup.

4. Methodology and Experimental Setup

In order to address our initial research questions (cf. Section 2), we combined different research
tools: questionnaires, active writing and post-editing, proofreading, and annotation of the edits
made under each condition (self-post-editing and professional proofreading). In what follows
we describe the methodology and experimental setup.'

! The research reported here was granted ethical approval by the relevant Research Ethics Committees.
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4.1. General Survey

To address the question: “Are Spanish-speaking medical practitioners using MT as a personal
writing support already?”, we surveyed medical practitioners in Spain. The survey was run
between 19 December 2016 and 27 January 2017 and the link to our questionnaire was sent to
many organisations, including medical specialised associations, medical unions, universities
and research institutes in Spain. We had a total of 50 responses. The questionnaire addressed
several questions, including whether or not the respondents already used MT as a writing aid.
This general questionnaire also helped us to identify potential participants for the exper-
iment. At the very end of our questionnaire, we asked the respondents whether they would be
willing to participate in experiments using MT and collected their e-mail addresses. Although
31 of the respondents provided us with their e-mail addresses, only five were finally available
for the first experimental cycle, carried out between February and the beginning of April 2017.

4.2. Experimental Setup

4.2.1. Participant Profiles

As stated earlier, only five of our questionnaire respondents (3 men and 2 women) were avail-
able to engage in the experiment reported here. Four of them are in an early stage of their ca-
reers, are between 20 and 30 years old, and are engaged in their residencies. The fifth one is a
researcher at a university or research centre and is between 30 and 40 years old. One specialises
in Neurosurgery, another in Internal Medicine, two of them are gynecologists and the fifth one
works in Immunology. All of them have Spanish as their mother tongue and all of them speak
other languages besides English (Catalan, French, German, Italian and/or Portuguese). Table 1
summarises their self-reported level of English using the Common European Framework of
Reference for Languages (CEFR), as well as the level of English as established by an online
English test on the Cambridge English website.” P01 rated his level of English as lower than
what the placement test revealed, whereas P03 rated his level higher. The remaining participants
had a fairly accurate self-assessment of their English level.

Participant Self-Assessment English Level
(CEFR, writing) Test
P01 B2 Cl-C2
P02 Bl Bl
P03 Cl B2
P04 B2 B2-Cl
P05 Bl B1-B2

Table 1: Participants’ Level of English

Except for P01, all of the other participants had published a paper before, their number
of publications ranged from 1 (P03) to 15 (P05), and only two of them (P02 and P05) had

% In order to cross-check their self-assessment with their actual English level, participants were asked to
complete an English level test of 25 questions and let us know their final results. The test can be found
here: http://www.cambridgeenglish.org/test-your-english/general-english/
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published papers in English before. While P02 had only published one paper, P05 had published
up to 5 papers in English. In both cases, their reported strategy for publishing was the same:
they wrote directly in English and subsequently carried out a self-revision. P02 acknowledged
having used Google Translate as a writing aid to confirm the translation of individual words or
sentences.

4.2.2. Phase 1 : Publication Drafting in Spanish

We asked our participants to send us a publication or a section of a publication of approximately
750 words that they had originally written in Spanish. We additionally asked them to try, when-
ever possible, to avoid writing sentences longer than 20 words as this should help to achieve
better quality from the MT system. As we could not expect them to count the words in each
single sentence, we gave them a visual indication of 20 words in Spanish as being more or less
equal to 1.5 lines in MS Word (Times New Roman, font size 12). We aimed at analysing the
discussion section, or the section most similar to that, as it is more discursive than other sections
(Skelton and Edwards, 2000). We deemed that this section may be one of the most challenging
to write, especially for non-native speakers, and that therefore it is a good section to use in
testing the use of MT as a writing aid.

4.2.3. Phase 2 : MT and Self-Post-Editing

Upon reception of the texts, we used Google Translate to translate them into English and sent
them back to their respective authors asking them to correct the MT output. If they had sent the
whole paper, we returned the whole paper translated, and asked them to review the specific
section we had selected for our study. We asked them to carry out the revision using the “track
changes” functionality in MS Word with the aim of being able to study the types of edits they
had made.

After they had returned their self-post-edited texts, we asked them to fill in a post-task
questionnaire about their experience. The results of this questionnaire are summarised, together
with our analysis, in Section 5.2.

Upon reception of all files, we sought to answer our second research question: “Without
any training in MT or post-editing, what type of edits do medical practitioners make when they
write in Spanish and then MT into English and self-post-edit?”. To do so, we annotated all edits
made by the medical practitioners. One author annotated the files and highlighted any unclear
cases, and subsequently another author went through all the annotations and we carried out a
negotiation phase to determine the final annotations in each case. Unclear cases were further
discussed with a third author. As at this stage we were mainly interested in determining whether
or not medical practitioners were implementing essential or preferential edits and whether new
errors were introduced in the self-post-editing process, we chose to adopt the typology proposed
by de Almeida (2013), who was interested in the nature of post-edits implemented by profes-
sional translators in an attempt to describe what a ‘good’ post-editor did. De Almeida reviewed
many typologies for the analysis of post-editing activity and concluded that there was no inter-
nationally adopted model for classifying this type of task. She customised the LISA (2004) and
GALE (NIST, 2007) typologies for her own purposes and then layered a number of ‘master
categories’ over this typology. The master categories entail:

o Essential edits: if the edit is not implemented, the sentence (or part of it) is either:
a) Grammatically incorrect (i.e. it obviously breaches a grammatical rule specified
in accepted grammar books), or
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b) Grammatically correct, but not accurate in comparison to the source text (i.e. it
does not contain all the information that is present in the source text, i.e. an omis-
sion, or it contains extra information that is not present in the source text, i.e. an
unnecessary addition).

o Preferential edits: an edit is considered preferential if the sentence from the raw MT
output would still be grammatically correct, intelligible and accurate in relation to the
source text, even if the edit in question was not implemented.

o Essential edits not implemented: This is an essential edit (as defined above) that was
not implemented by the author.

e Introduced errors: The error was not present in the raw MT output, and it was intro-
duced by the post-editor while editing a sentence. Because of this edit, the sentence
(or part of it) is grammatically incorrect and/or inaccurate.

For this paper, we decided to slightly modify these master categories, and thus instead
of categorising edits as ‘introduced errors’, we deemed it important to distinguish between ‘in-
troduced errors’ that were attempting to correct something (i.e. an edit was essential, but the
medical practitioner failed at fixing the problem), or those in which the edit was preferential
and resulted in an error. That is: we treated the master category “introduced error” as a subcat-
egory of either “essential edits” or “preferential edits”. A more detailed annotation of the types
of edits is foreseen for the future.

4.2.4. Phase 3 : Professional Proofreading

As a last stage of our experiment, we recruited a professional translator and proofreader spe-
cialised in the medical domain to proofread the texts, after the medical practitioners had post-
edited them. We confirmed all the changes made using the “track changes” functionality, and
subsequently sent the proofreader the post-edited texts for revision (i.e. we did not provide her
with the original Spanish text, nor did we explain the origin of those English texts). As we
wanted to avoid over-editing, we also provided her with the following instructions:

“The texts are written in English and we are looking for a surface revi-

sion, that is, pay attention to grammar, orthography, punctuation, syntax, and

major stylistic problems. We would like the texts to read well enough to be

submitted to a scientific conference, for example.

The texts belong to the medical domain, and are all parts of scientific

papers written by doctors.”

In order to be able to analyse the proofreader’s edits, we requested that the “track
changes” functionality in MS Word be used. We then proceeded to annotate these edits using
the same typology that we had used to annotate the edits made by the medical practitioners.
Although it is true that the typology was meant to be used for the annotation of post-edited
texts, we deemed that a classification of essential and preferential edits was also applicable to
a proofread text. Thus, we removed the translation dimension from the typology and focused
only on the correctness of the text, using the same categories. This strategy allowed us to reply
to our last research question: “How much editing is required by a professional proofreader on
top of the post-edited documents and what type of edits are implemented?”.

5. Data Analysis

5.1. General Questionnaire Response

As explained in Section 4.1, we conducted a general survey (in Spanish) seeking to
gather information as to how Spanish medical practitioners currently write their publications.
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The gender spread was 28 female, 21 male and 1 undeclared. 18 of the respondents were be-
tween 20 and 30, 8 between 30 and 40, 4 between 40 and 50, 14 between 50 and 60, and 6 were
older than 60.

Most of the respondents were at the beginning of their careers and work in public hos-
pitals. Although there were replies for most of the medical specialties, 20% of replies were from
gynaecologists, 16% from cardiologists and another 16% from neurologists.

94% of the respondents indicated that their mother tongue is Spanish. For those who
indicated a different mother tongue, all of them stated “Catalan”. 84% indicated that they speak
English and the remaining 16% indicated that they did not. For self-assessment of English writ-
ing skills using the CEFR, only one indicated a C2 level, 4 a C1, 14 indicated a B2 and another
14 B1, 8 chose A2 and 1 Al.

74% of the respondents indicated that they have published scientific papers before and
26% indicated that they have never published.

76% (28 respondents) indicated that they had published papers in English and 24% (nine
respondents) said they had no publications in English. The 28 respondents that indicated they
had published in English were subsequently asked how those publications were drafted.’ Nine
respondents (32%) indicated that they write directly in English and subsequently ask a col-
league or friend with a better level of English to do the corrections. 29% (eight people) indicated
that they directly write in English and self-revise, 25% (seven people) indicated that they write
in Spanish and hire a professional translator, and another 25% (seven people) indicated that
they write directly in English and subsequently hire a proofreader. Two people (7%) said that
they hire a professional proofreader if they could do so, and another two acknowledged asking
a colleague or friend who is a native speaker of English to do the proofreading. These figures
support the claim that some EFL writers feel that they need to seek support from others in order
to publish in English. This support is sought from colleagues and/or paid for through profes-
sional services.

Of the 28 respondents that had published in English, 19 (68%) indicated they had used
Machine Translation for writing academic papers and nine (32%) said they had not. Those who
said that they did not use MT (8 respondents, 89%) indicated as the main reason that they did
not trust the quality.* Two (22%) said that they did not know of the existence of MT, another
two indicated that they have problems with terminology, and one indicated “other” and ex-
plained that for the type of texts they wrote they were confident enough in English and did not
feel the need to use MT.

17 people (89%) indicated they use MT services to check how something is expressed
in English, while five (26%) said they used it after drafting a document in Spanish to obtain a
preliminary English version they could subsequently post-edit.

Though our questionnaire had a limited number of responses (50), it allowed us to con-
firm that some Spanish-speaking medical practitioners feel the need to rely on additional sup-
ports to aid them in producing articles in English, that some of them are using MT as a writing
aid already and that they rarely use it to translate full documents, but rather short passages of
text or individual words.

5.2. Post-Task Questionnaire Response

All five participants in our experiment were also asked to fill in a short post-task questionnaire
aiming at gathering information about their experience.

® This question allowed respondents to select all options that applied to them.
% This question allowed respondents to select all options that applied to them.
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We first asked them which method for writing scientific publications in English they
deemed easiest after their experience participating in our experiment. 60% of them (three par-
ticipants), chose the option they had just experienced, i.e. writing their publication in their
mother tongue and subsequently post-editing an MT version of it. One participant indicated that
s/he found it equally easy to write directly in English or to write publications using the proposed
workflow, and the fifth participant indicated that s/he preferred to write his/her publications
directly in English.

When asked to comment on the difficulties experienced when correcting the MT output,
one participant said that s/he had encountered problems with synonyms, and another that s/he
had found the translations to be too literal. The third participant said that the MT output was
good, the fourth stated that the MT output was better than his/her own English level and there-
fore s/he found it difficult to identify errors, and the last one said that s/he had encountered the
expected issues: grammar problems, terminology and words that change their meaning depend-
ing on their context and that had been translated wrongly.

Despite their complaints and comments about the MT output, three out of the five par-
ticipants deemed that the overall quality of the MT output was at 3 on a scale from 1 to 4, and
two gave it the maximum points.

When asked to rank how likely they were to use the proposed workflow for writing
scientific papers in the future on a scale from 1 to 4, four of the five participants replied “3”,
while the fifth replied “2”. Three of them further indicated that they thought a second experience
like this one would allow them to achieve a better overall quality, whereas two indicated
“maybe”. Four of them also stated that, with practice, this type of task would become easier,
while one said “maybe”.

5.3. Word Count Statistics

Word Count Statistics

Participant P01 | P02 | P03 | P04 | POS [TOTAL
Number of words in ES 1413 | 759 | 1058 | 908 | 686 | 4824
Number of words MT (EN) 1340 | 685 | 959 | 865 | 639 | 4488
Number of words MT+Self-PE (EN) 1364 | 677 | 945 | 857 | 646 | 4489
Number of words MT+Self-PE+REV (EN) | 1389 | 685 | 934 | 859 | 611 | 4478

Table 2: Word counts per experimental condition

As stated earlier, we engaged five medical practitioners in our experiments and asked them to
draft a paper or a section of a paper of around 750 words, or to send us a paper they had already
written in Spanish and intended to translate into English. Table 2 offers a general overview of
the number of words they originally wrote in Spanish as well as the breakdown of the word
counts after each stage in the experiment.

5.4. Types of Edits

We aimed at identifying the type of edits that medical practitioners make when they engage in
the self-post-editing process without any prior training in MT or post-editing using the typology
outlined in Section 4.2.3.
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Figure 1 shows the edit rates per participant.” Edits provoked by other edits were counted
as a single edit in our analysis, as they would not have happened, if the first edit had not been
made.

10.90%
12% 9.53%

10% 7.82%
8%
6% 2.95% 3.41%
4%
- -
0%
P02 P03 P04 POS

PO1

Figure 1: Edit rates per participant

As indicated in Figure 1, P03 was the author who has the highest edit rate, followed by
PO1 and P04. A potential explanation for this may be related to their English level. Both P02
and P05 had a B1 level of English according to the test (P05 was actually between B1 and B2),
and also reported a B1 in their self-assessment. The other participants, on the other hand, had a
B2 or C1 level (according to the test, P04 was between B2 and C1, and P01 between C1 and
C2). It could therefore be the case, that a lower level of English hampers the ability to post-edit.
This was also hinted at by P02 who declared that the MT output outperformed his/her level of
English.

7% 7
6% 1
5%
4% A
3% A
2% A
1%
0% -

5.87%
4.97%
4.67%

PO1 P02 P03 P04 PO5

M Essential M Essential + Introduced Error & Preferential M Preferential + Introduced Error M Essential not implemented

Figure 2: Types of edit per participant measured in edit rates

Our second research question was: “Without any training in MT or post-editing, what
type of edits do medical practitioners make when they write in Spanish and then machine trans-
late into English and self-post-edit?”. If we break down the types of edits made (cf. Figure 2),
our analysis shows that medical practitioners are able to identify and implement essential edits
during post-editing without any prior training. PO1 and P04, the two participants with the high-
est edit rates as per Figure 1, are precisely the two participants who made the highest rate of
essential edits (5.87% and 4.67% respectively). However, PO1 was also the participant who had
the highest rate of essential edits not implemented (1.32%), followed by P03 and P04 (1.06%
and 1.05% respectively). This additionally replies to our related question, “Are essential edits
implemented or ignored?”.

An interesting observation during the annotation was that in many cases the essential
edits in the text were related to spelling and grammar, highlighting the importance of using

5 By “edit rate” here we mean the number of edits implemented per 100 words of raw MT output, ex-
pressed as a percentage
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spelling and grammar checkers as writing aids for non-native speakers of English. It was also
surprising to see how Google Translate performed well even with noisy text, as the original
texts in Spanish contained some grammar and spelling errors. For example, tipica (typical) was
spelt tipica; nuestro (our), nuesto, and excluida (excluded), excluida, and yet the MT system
translated them correctly. In any case, it does seem to hold true that those participants with a
higher level of English identified and implemented more essential edits than those with a lower
English level.

With regard to the subquestion, “How much non-essential (or preferential) editing is
carried out?”, we observed that again there is a tendency to implement preferential edits too.
In our small cohort, only one participant (P03) implemented more preferential than essential
edits. The extent of edits implemented varies however per individual, which has also been ob-
served among professional translators who post-edit (e.g. de Almeida, 2013; Bundgaard, 2017).
We found, for instance, that participants had different preferences regarding the use of technical
versus colloquial terms, which was reflected in their edits. For example, P02 changed ‘axillae’
to ‘armpits’, whereas P05 seemed to prefer a more formal final text and changed expressions
such as ‘hospital stay’ to ‘hospitalization time’.

Our last related question addressed whether errors are introduced via self-post-editing.
As with professional translators, medical practitioners also introduced some errors while edit-
ing, though the rates are relatively low. PO1 was the participant who introduced the highest rate
of errors when making essential edits (1.03%), followed by P03 (0.74%). P03 was also the
participant that introduced more errors when implementing preferential edits (1.59%), and as a
result the one who had the highest rate of introduced errors overall (2.33%). Further investiga-
tion is needed to identify the nature of the errors introduced and determine whether they could
have been avoided (e.g. by means of spell and grammar checkers in the case of introduced
typos). However, this might also have to do with the need for edits: within the medical domain,
there exist several sub-domains and genres. This raises a new research question worth investi-
gating in our future work: Did Google Translate perform better in some sub-domains than oth-
ers?

5.5. Professional Proofreading

30% 24.10%
25% 20.58%

17.56%
20% 14.54% 56% 15.71%
M Proofreader edits
15% 53% 0.90%
: .82%
10% ? o M Participant edits
5o 95% A41%
(]
0%
P01 P02 P03 Po4 P05

Figure 3: Edit rates per participant (proofreader vs. participants)

We subsequently analysed the edits made by the professional proofreader on the texts already
self-post-edited by our participants. Figure 3 shows the overall edit rates per participant. The
edit rates of each medical practitioner are provided to allow for an easier comparison. As may
be observed, the professional revision of the texts resulted in a higher edit rate in all cases, with
P04’s text being the one that recorded the highest edit rate, followed by P02’s. This is an inter-
esting finding, as P04 was precisely one of the participants with a higher level of English, which
suggests that the English level is not necessarily correlated with the post-editing ability. In some
cases, e.g. P02 and P05, the proofreader introduced a significantly higher number of edits than
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the participant, leading to edit rates that are more than five times those of the participants. An
obvious question is whether or not the proofreader edits were indeed necessary or, were rather
preferential and not strictly required. This is particularly relevant, because, as mentioned earlier,
we asked the proofreader to focus on a mere surface revision of the text.

Similar to what we did with the texts undergoing self-PE we also annotated all edits per
type of edit. Figure 4 summarises the edit rates of the proofreader classified by type. It is striking
how in some cases the rate of preferential edits made was as high as that for essential edits
(P04), or even higher (P01, P03 and PO05). Only in the case of PO1 was the rate of preferential
edits lower than that of essential edits. Surprisingly, the proofreader also introduced some errors
in the text while implementing edits. It is interesting to note that the number of introduced errors
is higher in the case of preferential edits than in the case of essential ones. In some cases, the
error introduced may have been caused by the use of “track changes” (e.g. when correcting the
spelling of “pacient”, she accidentally deleted the space between the word being corrected and
the next: “the paeientpatientwas urgently...”), but the degree to which this influenced the edit-
ing process is difficult to gauge. In the case of P03, some of the errors introduced had to do
with the bibliographical style, as the medical practitioner had opted for references between pa-
renthesis and our proofreader changed them to superscript.

EN
©
S

12%
10%
8%
6%
4%
2%
0%

7.99%
7.45%
11.09%
8.67%
11.06%
10.64%

PO1 P02 P03 P04 P05

M Essential M Essential + Introduced Error ® Preferential ® Preferential + Introduced Error M Essential not implemented

Figure 4: Types of edits by proofreader for each text

This analysis of the professional proofreader edits allows us to answer our third research
question: “How much editing is required by a professional proofreader on top of the post-edited
documents and what type of edits are implemented?”. Indeed, the proofreader implemented a
considerable number of edits. However, according to our typology, the proofreader also imple-
mented a surprising number of preferential edits and even introduced some errors during the
proofing process, though these were low in number. This seems to indicate that the proofreader
is still required and that the post-editing process by our small cohort of medical practitioners
did not render the text to a level of quality such that the proofreader thought that it required
little to no editing. As an aside, this question also arises in professional practice and the general
practice is still to have a revision after post-editing, which indicates that our findings would not
be out of line with normal machine translation workflows.

Although we are not doing a comparison here between the number of required edits after
post-editing versus the number of required edits to texts directly written in EFL, in a previous
experiment we observed that the proofreader implemented more or less an equal number of
edits on text that had been post-edited and text that had been written in EFL (O’Brien et al.,
forthcoming; Goulet et al., forthcoming). In future work it would be interesting to test if the
same findings can be replicated in the medical domain.
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6. Conclusion and Future Work

Here, we have reported on a small experiment seeking to explore the usefulness of MT as a
writing aid for Spanish medical practitioners that need to publish their work in English. Thanks
to the general survey we conducted, we found that Spanish-speaking medical practitioners are
already using MT as a writing aid. However, they also showed mixed feelings about its useful-
ness. Some of the main criticisms had to do with the literalness of the MT output, incorrect use
of synonyms, grammar and the lack of terminology. This raises a question as to whether do-
main-tuned MT engines might solve some of these issues.

Our analysis revealed that medical practitioners perform both essential and preferential
edits (3.90% and 2.52% respectively and on average for all participants), and that the profes-
sional proofreader hired to proof the self-post-edited texts written by our participants also im-
plemented both types of changes (7.75% and 9.02%). Surprisingly, in the case of the proof-
reader the rate of preferential edits was higher than that of the essential ones. This seems to
agree with what has been observed in professional translation workflows, as demonstrated by
Bundgaard (2017). In an investigation of professional translators’ edits during the “checking
phase” of translations (translators checking their own work) Bundgaard (2017: 205) found the
rate of preferential edits to be 43% on average for one text and 66% on average for a second
text in her experiment, i.e. of all edits implemented for one text, 43% of them were deemed to
be 'preferential’. Bundgaard was also using de Almeida’s typology for assessing essential and
preferential edits. Bundgaard (2017: 225) also measured the number of essential and preferen-
tial edits implemented by a third party during a 'review phase' (an independent translator check-
ing another translator’s work) and these ranged from 37% on average for one text and 60% for
the second text.

Our analysis of the edits made by medical practitioners and the subsequent engagement
of a professional proofreader additionally sought to answer whether medical practitioners
would be in a position to carry out self-post-editing without any prior training and whether they
were able to achieve an acceptable quality text with MT. Overall, without training, these experts
can implement essential edits, but they also implement preferential edits and introduce errors.
This raises the question as to whether further training and practice would make medical practi-
tioners better post-editors.

At the same time, the proofreader’s intervention demonstrated that an important number
of essential edits had not been implemented by the medical practitioners. Yet, the proofreader
also implemented a high proportion of preferential edits, according to our typology. It is still to
be determined whether the texts produced by our participants would have actually been consid-
ered acceptable for publications or presentations in medical conferences where non-native
speakers of English also present their work. In future work we plan to engage native speakers
to assess this. We may consider, for example, asking them to rank the post-edited version
against the proofread version to ascertain whether, and to what extent, the proofread version is
acceptable as well as whether, and to what extent, it is superior to the post-edited version.

Similarly to what we did in Goulet et al. (forthcoming), we also plan to carry out a se-
cond round of annotation in which we will annotate the type of edit made (insert, delete, move,
replace), the type of language unit affected in each case (noun, verb, preposition, etc.), and the
linguistic dimension involved (morphology, syntax, semantics, etc.). This will allow us to ana-
lyse the edits further, make comparisons across the edits made by the experts and the profes-
sional proofreader, and determine whether automatic post-editing could be used to enhance the
text prior to the self-post-editing process.

To sum up, our results, while demonstrating that the medical practitioners were capable
of post-editing their own texts to some degree, do not seem to indicate that they could produce
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their final drafts of scientific papers under the current experimental setup, i.e. with a generic
engine, no automated post-editing rules and no intervention by a proofreader. However, the
small cohort engaged in our experiment (five participants) does not allow us to draw a general
conclusion. This experiment helped us to identify several avenues to improve our experimental
setup and we will endeavour to address the issues identified and answer these new questions in
our future work.
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