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Abstract

Crowdsourcing Translation as a Post-Editing Method (CTPE) has emerged as a rapid and inexpensive
method for translation and has drawn significant attention in recent years. This qualitative study aims
to analyze and synthesize the approaches and aspects underpinning CTPE research and to identify its
potential that is yet to be discovered. Through a systematic literature review focused on empirical
papers, we examined the limited literature thematically and identified recurring central themes. Our
review reveals that the topic of CTPE requires further attention and that its potential benefits are yet
to be fully discovered. We discuss the eight core concepts that emerged during our analysis, including
the purpose of CTPE, CTPE areas of application, ongoing CTPE processes, platform and crowd
characteristics, motivation, CTPE domains, and future perspectives. By highlighting the strengths of
CTPE, we conclude that it has the potential to be a highly effective translation method in various
domains.
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1. Introduction

Translation is a crucial aspect of communication that enables people to understand content
in different languages. In recent years, the volume of material that needs to be translated has
increased significantly due to globalization and the growth of digital content (Azari et al., 2020).
Translation service providers are facing increasing pressure to deliver high-quality translations
within tight deadlines and at a reasonable cost. The first thing that might come to mind as a faster
and cheaper solution for translating a massive volume of material is MT (Machine Translation).
However, time and cost constraints, along with the nature of the materials to be translated, have
led to the rise of another model of translation known as crowdsourcing translation (CT). There
are several definitions for CT (Crowdsourcing Translation), but it generally refers to a willing
volunteer community or crowd-translating online content through a platform with low or no
payment (Anastasiou & Gupta, 2011). Jiménez-Crespo (2017) differentiates between
crowdsourcing and similar models like online collaborative translation, also referred to as
volunteer translation. However, it is similar to other translation forms, such as citizen translation,
community translation, and UGT (User-generated Translation), in that they all take advantage of
volunteers regardless of whether they are experts in translation or linguistics (Flanagan, 2016;
Federici & Cadwell, 2018).

CT is becoming a popular translation method and replacing the traditional models today
because saving money and time while providing translation services has made the service
providers seek fast and inexpensive models. The cost-effectiveness, diversified operation process,
speed, and flexibility of CT fulfill these requirements (Anastasiou & Gupta, 2011). However, one
primary concern regarding CT is translation quality (Yan et al., 2015). Maintaining the
crowdsourced translation quality has been addressed through various innovative methods
indicating no standard framework defined for the task. The lack of such fixed frameworks might
be due to the diverse and flexible nature of CT, allowing different employers, organizations, and
service providers to set their own rules regarding translation quality. As a rising trend, CT benefits
from the multilingual abilities of the internet users of a large virtual crowd (O’Hagan, 2021) and is
applied in various environments according to the involved factors and intended objectives.
Localization practice might be one of the most noted applications of CT, i.e., the localization of
Facebook (Jiménez-Crespo, 2013). It is also used to manage the extended amount of data
produced nowadays by various organizations (Sutherlin, 2013). Another area of CT application is
collecting extensive annotated data for Natural language processing (Gao et al.,, 2015). A
relatively less paid attention domain is post-editing, as seen in the work of Aikawa et al. (2012).

Since it is often necessary to ensure that translations are accurate and comprehensible, the
translation industry has turned to post-editing to deliver quality translations at an affordable price.
PE (post-editing) improves the quality and efficiency of the translation compared to expert

translations (Guerberof, 2009; Plitt & Masselot, 2010), and it traditionally refers to human post-
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editing of MT output. However, when it comes to human participation, it can also be a crowd. As
stated, having a large amount of material translated using traditional methods is not practical
these days. However, crowdsourcing translation post-editing contributes significantly to those
seeking fast and economical translation simultaneously. Crowdsourcing has been integrated with
MT since the late 1990s, used to enhance and train MT systems and to post-edit their output
(Shimohata et al., 2001). As Jiménez-Crespo (2017) points out, crowd post-editing is implemented
in a few different areas. As a prominent example, CTPE is found in Bing Translator and Google
Translate, which enables users to post-edit the translation outputs having two purposes: helping
users to achieve their desired quality level and training the machine translation system.

Different scholars have implemented crowdsourcing translation as a post-editing method
through platforms. In other words, they have designed a platform that provides the
participants/crowdsourcers with MT output and allows them to post-edit it. It should be noted that
they might be different in terms of their details and processes (Aikawa et al., 2012; Tatsumi et al.,
2012; Mitchell et al., 2014; Mitchell, 2015); another area of CTPE implementation is the
evaluation of the MT output quality (Bentivogli et al., 2011; Goto et al., 2016). CTPE can also be
applied to evaluating the performance of MT systems (Goto et al., 2016). As an emerging and
dynamic phenomenon, CTPE’s potential is yet to be discovered since there has not been a
comprehensive understanding of this method (Guazzini et al., 2015). CT has a long way to go to
be accepted as a standard method for post-editing and to reach its maturity level. To address this
gap in the literature, this systematic thematic review aims to identify the key elements and

approaches underpinning CT as a post-editing method and to explore its potential.

2. Research Question

What are the approaches and aspects underpinning Crowdsourcing Translation as a Post-

Editing Method (CTPE) research and its potential?

3. Review Method

The piece is a systematic review with thematic analysis based on the Technology
Acceptance Model (TAM) which is widely used for understanding users’ acceptance and adoption
of new technologies (Holden & Karsh, 2010). TAM posits that users’ acceptance of a technology
depends on their perceived usefulness and ease of use. Perceived usefulness refers to the extent to
which users believe that a specific technology will improve their performance or productivity,
while perceived ease of use refers to the extent to which users believe that this specific technology
is easy to learn and use. The study of CT as a post-editing method is closely related to the
acceptance of new technology, and the application of TAM in this review will provide insights into

the factors that influence users' acceptance and adoption of this method.
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As for all systematic reviews, this study also contains a research question and follows
purposive sampling due to its eligibility criteria which will be explained. To select the collection of
studies to answer the research question, the researchers used three academic databases: Scopus,
Web of Science, and Google Scholar. The Scopus database provides comprehensive coverage of
many disciplines of scholarly literature. Web of Science is also a citation database that provides
access to references and citations from journals across various academic fields. Finally, Google
Scholar, a free web search engine, enables users to find full text or metadata for scholarly
publications across various disciplines and publishing formats. In the selection process, the aim
was to include as many studies as possible; therefore, we used various keywords in our search and
used different word combinations related to crowdsourcing translation: “crowdsourcing
translation” “post-editing” OR “post-editing”, “collaborative translation” “post-editing”
OR “post-editing”, “community translation “post edit” OR “post-edit” “crowd translation”
“post-edit” OR “post-edit,” “crowd post-edit” OR “crowd post edit.” After identifying keywords,
their possible synonyms, and terms, a total of 138 papers were found. After eliminating the
duplicate studies and book chapters, we reviewed, skimmed, and scanned 51 studies. A total of 14
studies were eventually selected that met the eligibility criteria. Eligibility criteria were established
to ensure that the studies included in this review are relevant to the research question and meet
the specific requirements of the review. In other words, Eligibility criteria refer to a set of specific
conditions or requirements that a study or publication must meet to be included in this review.
The inclusion and exclusion criteria of this systematic review were created based on the purpose
of the research question. Among the studies addressing crowdsourcing as a post-editing method,
only those meeting the criteria were selected and included in this review.

We had four criteria in mind to include the studies in this review. 1) We included the
studies investigating CTPE's current state, meaning they were addressing domains that were
applying this method; 2) We included the studies applying CTPE in their career regardless of their
purpose because it can be applied in different areas; 3) We included the studies involving CTPE
either for MT and HT (Human Translation) because in general sense post-editing is only used for
MT outputs; 4) We included the studies with full online texts available to make better judgments.
The exclusion criteria were, firstly, those studies only pointed to CTPE as a strategy or potential
solution but did not focus on or use it; secondly, the studies that only described the CTPE process;
in other words, we excluded the studies that were not empirical; and lastly, the studies that only
included post-editing but not crowdsourcing and vice versa.

To be systemic and objective, we included many factors regarding the selected studies in
three tables. The first table included factors such as titles, author/s, year of publication, journals,
name of conference, and contexts. The second table included information such as instruments,
research designs, main aims, results, and significant findings. The third table was used to classify
studies with similar workflow and application fields. After extracting the data, the synthesizing

process began, through which making comparisons and detecting core concepts and key issues
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followed. In the next phase, we started organizing and writing down the findings. This paper
aimed to outline the landscape of CTPE research, so there was no publication date limitation;
however, our search ended on 27 September 2022. It is not surprising that this review contains a
small number of studies because CTPE is still new and has a long way to go. Since notable works
in this field of study were presented in workshops and conferences, the researchers included
empirical conference papers.

1) To summarize, the following steps were taken in this systematic review:

2) We chose the keywords, synonyms, and terms and wrote the research question

3) We specified the eligibility criteria

4) We searched online databases: Scopus, Web of Science, and Google Scholar.

5) We selected the eligible studies.

6) We extracted the data from the selected studies.

7) We drew tables containing information about those studies to make the analysis easier.

8) We started synthesizing the needed information according to the extracted data

9) We organized our findings and wrote them down.

The review process is presented in Fig. 1.

Figure 1

Review Process

” «

Keywords: “crowdsourcing translation” “post-edit” OR “post edit,

» «

collaborative translation” “post-edit” OR “post edit,
collective intelligence” “translation post-edit” OR “translation post edit” OR “community translation” “post edit” OR

“post-edit.”

Search database:
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Does this paper relate to CTPE?

(YES/No) No: Paper excluded

Does this paper explain the
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A total of 14 papers were included. They were carefully reviewed, and the information was extracted for analysis.

—> No=Paper excluded
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4. Findings and Discussion

This review includes only empirical papers, 1 of them was a journal article, and the rest
were conference papers or studies presented in workshops. In 2008, the first relative study was
published, but since 2012, the topic has attracted attention as the frequency of publications has
increased. Based on the author’s country affiliation, 9 country affiliations were identified. The
United States tops the list with 5 pieces, while the UK follows with three, followed by Japan,
Australia, Singapore, India, Spain, and France, each with one. The first author's affiliation was
considered in those works with more than one author. The brief review presented above revealed
eight fundamental concepts that emerged during the analysis of the included papers. The
following concepts will be discussed:

1) The purpose of crowdsourcing translation as a post-editing (CTPE) method,

2) The areas of application of CTPE

3) Ongoing CTPE processes

4) Platform Characteristics

5) Crowd characteristics

6) Motivation,

7) CTPE domains

8) Future perspectives

It is important to note that these concepts are not present simultaneously in all papers.
Depending on the research question and objectives of a study, a single paper may address several

of these concepts, while another may focus on only one or two.

4.1. Purpose of CTPE

With the exponential growth of user-generated content on the internet, crowdsourcing
translation as a post-editing method (CTPE) has emerged as a promising solution (Jimenez-
Crespo, 2017). The three primary drivers for adopting CTPE are time, cost, and quality, although
the relative importance of these factors varies depending on the specific needs and objectives of
individual studies. Therefore, these factors are not always equally prioritized in all studies. This

study will provide an in-depth analysis of these factors.

4.1.1. Time

The importance of time management in any project or task cannot be overstated, as failure
to complete work by a set deadline can result in an unsuccessful outcome (Javadi Khasraghi &
Mohammadi, 2012). This is particularly relevant for corporations, organizations, and other
enterprises with multilingual users who need to provide data promptly. In response to this

challenge, CTPE has been introduced as a new method that can help save time in the translation
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process. Our review found that CTPE has been successful in reducing the time required for
translation in more than half of the studies reviewed. For example, Aikawa et al. (2012) reported
that they were able to localize most of Toyohashi University of Technology’s English websites into
nine languages in just two months using CTPE. Similarly, other studies have reported that CTPE
has saved time in the translation process (Huynh et al., 2008; Muntés-Mulero et al., 2013;
Laurenzi et al., 2013; Pavlick et al., 2014). The time savings offered by CTPE can be attributed to
various factors. For instance, CTPE allows for parallel processing, where multiple translators can
work on the same project simultaneously, which can significantly reduce the time required for
translation (Laurenzi et al., 2013). Additionally, the use of machine translation (MT) in the CTPE
process can help reduce the time required for translation, as the initial translation output can be
quickly reviewed and edited by human translators (Pavlick et al., 2014). Overall, the time-saving
benefits of CTPE make it an attractive option for corporations, organizations, and other

enterprises with multilingual users who need to provide data in a short time.

4.1.2. Cost

One of the biggest challenges faced by organizations when it comes to translating large
amounts of data is the high cost of hiring professional translators. This is particularly true for
organizations that operate globally and deal with multiple languages. As a result, many
organizations are constantly seeking cost-effective strategies to translate their documents. Several
studies have investigated the cost-effectiveness of crowdsourcing translation for post-editing
(CTPE) and have found that it has significantly reduced translation costs (Aikawa et al., 2012;
Muntés-Mulero et al., 2013; Laurenzi et al., 2013; Yan et al., 2014; Dew et al., 2015). All of these
studies reported that cost reduction was one of their primary objectives in applying the CTPE
method, and they all found satisfactory outcomes. While several studies have investigated the
cost-effectiveness of crowdsourcing translation for post-editing (CTPE), it is important to note
that the scope of these studies can vary. As a result, some studies may not explicitly mention cost-
effectiveness as a primary objective or may not report on it at all. For example, in the review that
included Laurenzi et al. 2013 and Soares et al. 2020, the scope of the studies differed, and cost-
effectiveness was not explicitly mentioned in some of them. This means that while these studies

have reported on other aspects of CTPE.

4.1.3. Quality

There is considerable concern regarding the translation quality in crowdsourcing
translation (Pascoal et al., 2017) and the same concern exists about CTPE because it follows the
same procedure. For instance, Tatsumi et al. (2012) explicitly mention that quality control is a
severe challenge in crowd post-editing and seek solutions to control the quality of the

crowdsourced translations. Similarly, Yan et al. (2014) and Han et al. (2017) point out that we
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must apply quality control measures if we expect the crowdsourcing output to work well.
Nevertheless, it is not easy to simultaneously assess quality uniformly in crowdsourcing
environments because they take advantage of innovative and dynamic methods, and there is no
fixed rule or norm applied in crowdsourced translation conditions (Jiménez-Crespo, 2017), and
consequently, in CTPE. The findings of this study confirm this claim since almost all studies in this
review have addressed “quality” and provided different remedies to improve it or are still working
on it.

By comparing the findings, we discovered that almost all studies follow a similar pattern,
but there might be various procedures or lexicons referring to similar concepts. Different studies
have used different contributors to elevate the quality level; for example, Aikawa et al. (2012)
used moderators approved, by the web owner, to rate the post-edited content and accept them if
they consider them good enough. Chen et al. (2017) would accept the post-edited results obtained
from novice crowdsourcers only if three trusted contributors approved their accuracy of them.
Mitchell et al. (2014) had evaluators rate the post-edited outcome to ensure its quality. What is
shared by all scholars is that there should be a certain level of quality for the post-edited outputs
facilitating the users’ comprehensibility. Efforts are being constantly made to optimize this quality
level for various purposes; however, the translation quality level has a diverse conceptualization in
different studies. For instance, in health contexts, Soares et al. (2020) mention that as far as health
professionals comprehend the results of the studies that are related to their career, even if they
are not fluent, the translation quality is good enough, while Dew et al. (2015) working in the same
field of study, note that the post-edited output should present high quality. Due to these different
quality conceptualizations, throughout our investigation, we realized that providing editing

guidelines and specifying PE units would greatly help achieve the intended quality level.

e Editing Guidelines

The findings show that editing guidelines or instructions for post-editors vary in the studies
reviewed (Aikawa et al., 2012; Chen et al., 2017; Soares et al., 2020; Iyengar., et al., 2013; Huynh
et al., 2008); It is worth mentioning that lack of explicit instruction might lead to conflicting results
or confusion of the crowd. Some studies have provided detailed and specific instructions (Huynh
et al., 2008), while some asked the users to follow general principles (Soares et al., 2020). Based
on these findings, the desired quality is only achieved if clear instructions or criteria are provided
because, here, both post-editors and proofreaders are well aware of the text demands and will
make the best decision. Different needs require different guidelines, so there are no general
guidelines for post-editing (Hu & Cadwell, 2016). As a result, it is inferred that the intended

quality of the post-edited translation is achieved with pre-defined clear guidelines.
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¢ PE Units

Translation units vary based on the purpose of the study; they range from words to entire
contexts; however, this is different in a crowdsourcing environment. The selection of the
translation unit emerges logically as a primary consideration in crowdsourcing since tasks are
grouped and distributed among different crowd participants. Therefore, the shorter the text, the
more volunteer contributions are expected (Jiménez-Crespo, 2017); this is also true regarding the
CTPE because, again, here, the same procedure is applied. Our findings on PE units imply that
the studies attempted to provide a platform that enables the post-editors to edit or revise the
translated outputs for both long and short translation units; however, we speculate that small PE

units might contribute to obtaining a better post-edited output, leading to higher quality.

4.2. CTPE Areas of Application

Post-editing generally refers to a human being making some changes to make an MT
output acceptable; therefore, when it comes to CTPE areas of application, one might immediately
think that crowdsourcing translation is only one of the methods used for MT post-editing.
However, our findings cast new light on CTPE implementation; we discovered that CTPE could
be applied for both MT output and HT output, although the purpose of its implementation might
vary. This section will illustrate some experimental results using CTPE for HT outputs. All studies
reviewed here used CTPE for MT. However, some of them used it for revising or correcting the
previously existing translations done by humans or post-editing what was already edited by other
users, contributors, or colleagues. Aikawa et al. (2012) allowed the crowdsourcers to modify other
crowdsourcers’ translations. Their platform presents the output of MT and the translations done
by the crowd members, if there are any, at the same time. The other crowdsourcers can modify
either the MT output or these alternative translations. This process indicates that HT can be post-
edited several times, although the first output belongs to MT. Chen et al. (2017) also stated that
users might edit a segment, which in their case study is a question or an answer in the Stack
overflow website, several times; again, this multiple post-editing implies HT post-editing.

Other studies also accepted that HT post-editing also improves the translation quality as
well as MT post-editing. Soares et al. (2020) explicitly stated that they accept the last edition as the
final translation because they believe it has the best quality. Yan et al. (2014) used a collaborative
framework through which non-professional translators might provide different translations for the
exact text, and different editors edit the translated sentences. Their result revealed that the
outcome of this collaborative crowdsourcing process is very close to that of professional
translations. Similarly, quality improvement of the already existing documents, even those post-
edited by the staff, is one of the intended future purposes mentioned by Laurenzi et al. (2013). To
our knowledge, these findings can open new horizons in post-editing. There are undoubtedly

organizations whose already translated documents require revision or editions because of their
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poor quality, and CTPE seems a practical and inexpensive solution. CTPE of HT output has

excellent potential for application and cultivation.

4.3. Ongoing CTPE Trends

From the short review above, key findings of CTPE trends emerge in three significant
areas: Introducing Crowdsourcing Platforms, Evaluating Current PE Processes, and Training

Data

4.3.1. Introducing Crowdsourcing Platforms

Several studies have explored the use of crowdsourcing platforms for post-editing machine
translation (MT) these studies introduce a platform through which crowdsourcers can post-edit
the MT output. Some of these platforms also allow the crowdsourcers to edit the previously edited
sections, which is a form of CT post-editing of human translation (HT) (Aikawa et al., 2012;
Bernstein et al., 2010; Soares et al., 2020; Mitchell et al., 2014). The workflow is similar in these
studies, with the platform providing users with MT output, and the crowdsourcers asked to edit or
correct it. In cases where the translations are acceptable, bilingual members flag them or report
them, and then start editing them again if necessary. One example of this type of platform is the
Google Translate Community, which was used in the study by Mitchell et al. (2014). The platform
provides users with MT output, and the crowdsourcers are asked to edit and improve it. The
platform also allows for the editing of previously edited sections, which enables a form of CT post-
editing of HT. The study found that the use of crowdsourcing for post-editing improved the
quality of the MT output and reduced the time and cost of translation. Another example is the
platform used by Soares et al. (2020), which was specifically designed for crowdsourcing
translation. The platform provides users with MT output, and the crowdsourcers are asked to edit
and correct it. The platform also allows for collaboration and communication between the
crowdsourcers and project managers, which can improve the efficiency of the translation process.
The study found that the use of crowdsourcing for post-editing improved the productivity of

translators and reduced the time and cost of translation.

4.3.2. Evaluating Current Post-editing Processes

Another group of studies has investigated the practicality and quality of translations using
existing crowdsourcing translation for post-editing (CTPE) platforms. These studies have helped
to shed light on the effectiveness of CTPE as a translation solution. Laurenzi et al. (2013)
investigated the impact of different editing strategies on the quality of MT output when edited by
professional and non-professional translators. The study used an existing CTPE platform and

found that the use of non-professional translators for post-editing resulted in a significant
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improvement in translation quality. The study also found that the use of CTPE was practical for
translating large amounts of data. Similarly, Iyengar et al. (2013) investigated the practicality and
quality of translations using an existing CTPE platform. The study found that the use of CTPE
resulted in a significant improvement in translation quality, especially for languages with low
translation resources. This study also found that the use of CTPE was a practical solution for
translating large amounts of data. The positive results of these studies provide evidence for the
effectiveness of CTPE as a practical solution for poor-quality MT and HT translations. CTPE has
the potential to significantly improve the quality of translations while increasing productivity.
Additionally, the use of non-professional translators for post-editing can help to increase the

diversity of translations and provide a more nuanced understanding of language use.

4.3.3. Training Data

Another group of studies has explored the use of crowdsourcing translation for post-editing
(CTPE) as a tool to train machine translation (MT) and enrich translation memories (TM). Chen
et al. (2017) introduced a bifunctional method that uses post-editing tools to facilitate the crowd’s
work in post-editing content while simultaneously training MT models and enriching TM. The
study found that the use of CTPE can improve the quality and consistency of translations while
reducing the time and cost of translation. The approach is based on the idea that CTPE can be
used as a tool to facilitate the translation process. This approach can be seen as a dynamic system
in which crowdsourcing is helping itself to improve. Similarly, Yan et al. (2014) used CTPE to
provide training data for translation machines. The study found that the use of CTPE can
significantly improve the accuracy of machine translations. By using CTPE to train MT models,
the study demonstrated that CTPE can be used to improve the performance of MT systems.
Huynh et al. (2008) also suggested that post-edited outputs can enrich the MT of existing
references or constitute a new reference if there is not any. The study proposed a hybrid approach
that combines MT and CTPE to improve the quality of translations. The study found that the use
of CTPE can significantly improve the quality of translations, especially for languages with low
translation resources. Generally speaking, the use of CTPE as a tool to train MT and enrich TM
has shown promising results in improving the quality and consistency of translations while
reducing the time and cost of translation. By using CTPE to train MT models and enrich TM,

organizations can improve the accuracy and performance of their translation systems.

4.4, Platform Characteristics

Concerning the platforms used in different studies, simplicity, and user-friendliness were
the main concerns in almost all studies. Regardless of the purpose of the study, users need clear
instructions to perform the task perfectly; therefore, the more precise these instructions, the less

time and energy are required. For example, Mitchell et al. (2014) provided the users with clear
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instructions through a video to ensure they have a thorough knowledge of the user interface.
Laurenzi et al. (2013), Dew et al. (2015), and Soares et al. (2020) explicitly state that their
designed system is simple, user-friendly, and intuitive to avoid extensive user training. Other
studies do not provide technical instruction because they are using or elaborating on an existing
platform that is functional enough for its users. They are already familiar with its editing
mechanism and need no training (Chen et al., 2017).

It is agreed on the functionality and user-friendliness of the platforms; however, they differ
in some aspects. The most significant difference that might affect the workflow regarding time and
cost is that when the document is outsourced to the crowd, some platforms allow crowdsources to
post-edit an item (word, phrase, sentence, text) simultaneously, while others do not. As seen in the
works of Laurenzi et al. (2013) and Dew et al. (2015), as soon as crowdsourcers “claim” (the term
used in these studies which means “Select”) if interested to post-edit an item, other users cannot
“claim” it anymore; however other users can revise the post-edited content, or work on the rest of
the content if the first user stops editing or “unclaim” the item. Conversely, on platforms like
CTF, introduced by Aikawa et al. (2012), several users can post-edit the same item
simultaneously. Ultimately, either platform might be practical enough based on the study’s nature

and purpose.

4.5. Crowd Characteristics

Models for crowdsourcing translation share several common features. One of the most
fundamental ones is that they are typically performed voluntarily, by non-professional or
unprofessional translators, for no or very little pay in some situations (Jiménez-Crespo, 2017).
Overall, these findings regarding the crowd characteristics in CTPE are in accordance with that of
crowdsourcing translation. For example, the crowd participating in the study of Soares et al.
(2020) was volunteers who could read biomedical articles in both English and a second language.
Similar features were obtained in others’ works when they used terms such as “foreign students
with different language backgrounds” (Aikawa et al, 2012), “bilingual public health
professionals” (Dew et al., 2015), or “novice contributors” (Chen et al., 2017) for the participating
crowd. Except for two studies that did not specify participants, all others stated who the
crowdsourcers were, and what seemed to be common to all of them was that they had a level of
knowledge of what they were asked to post-edit. However, they were not trained, translators or

linguistic experts.

4.6. Motivation

Motivation is another feature that plays an essential role in crowdsourcing translation.
However, this review revealed that motivation had not been addressed as it should have been in

the studies under investigation. Only two studies briefly pointed to the motivation of the crowd.
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Aikawa et al. (2012) implied that the crowd's motivation to participate was intrinsic when they
stated that their participation in the project gave them a feeling of community. Conversely, the
crowd’s motivation was extrinsic when they received payment for their participation (Yan et al.,
2014). Although there was little evidence regarding crowd motivation in this study, one cannot
deny its importance. Motivation has various shapes and forms and is essential not only for a crowd
but for every single human being to perform a task because it is not logical to accept that human
beings do something without any reason. We assume that solid motivation will lead to better
outcomes in CTPE output; therefore, scholars should pay attention to this factor as much as other
factors if they seek good outcomes for CTPE, meaning they should provide the crowd with

appropriate incentives if needed.

4.7. CTPE Domains

CTPE has been used in various domains, but the findings suggest that its application is
more common for environments with socio-professional content and terminology. For example,
three studies focused on health content (Laurenzi et al., 2013; Soares et al., 2020; Dew et al.,
2015), one study on website localization (Aikawa et al., 2012), some others on a communicative
platform (Chen et al., 2017; Han et al., 2017) to be posted edited. If we refer back to section 3.5.,
we realize that although the crowdsourcers were not trained translators or linguists, they were
knowledgeable in at least one subject area; therefore, it is evidence for the assumption that CTPE
is more functional in specialized domains than general ones. Although crowdsourcing translation
has no limits regarding the text type from literary works to specialized translations in the furthest
corner of the world, no evidence was found regarding the post-editing of literary work or similar
contexts (Jiménez-Crespo, 2017). The literary domain seems untouched in CTPE, and we

presume it to be a good area for further investigation.

4.8. Future Perspective and Challenges

The findings suggest a promising area of research for CTPE since almost all studies
included in this review expressed a positive attitude toward it. A shared purpose was enhancing
the post-editing quality level by taking proper and effective measures. As previously mentioned,
CTPE is applied in different areas, marking the future direction of the process. Studies working
on creating CTPE platforms intend to improve their functionality by adding some features or
removing their limitations. Others are positive about extending their workflow to other
comminutes rather than limiting it to only one field. In a nutshell, CTPE seems to have much
potential to be implemented for the task by so many organizations, communities, institutes, and
those sectors that need a large and inexpensive amount of quality translated data in a short time

or those who intend to improve the quality of their previously translated documents.
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Although CTPE can be an effective method for training MT models, the researchers feel
that there are certain possible difficulties and constraints that should be taken into account. First
of all, using CTPE to train MT models takes a lot of time and effort, and crowdsourcing platforms
must be properly created and set up for CTPE; otherwise, the post-editing process might take a
long time. Second, gathering and processing a sizable amount of data is necessary in order to
employ CTPE for training MT models. This can be difficult for languages with few resources for
translation since there might not be enough data to properly train the MT models. Thirdly CTPE
can be more expensive than other methods of training MT models, such as using professional
translators or in-house linguists therefore convincing incentives should be set to motivate the
expert crowdsourcers to participate. Moreover, the costs associated with managing and
coordinating crowdsourcing platforms, as well as compensating the crowd members for their
contributions, can add up quickly. Conclusively while CTPE can be an effective tool for training
MT models, it is important to consider the quality of the post-edited translations, the time and
effort required the availability of data, and the associated costs when deciding whether to use this

approach.

4. Conclusion

Based on the systematic review of the current literature, this study presents the findings of a
crowdsourcing translation as a post-editing method. We did our best to carefully scan the studies
to extract whatever was related to this topic and not miss anything The findings of the study
suggest that crowdsourcing translation as a post-editing method (CTPE) is a promising solution
for improving the efficiency and effectiveness of the translation process in various fields. One of
the main advantages of CTPE is its potential to save time and reduce expenses by leveraging
crowdsourcing to perform post-editing. In other words, CTPE can help to reduce the workload of
professional translators and enable faster turnaround times for translations, while also reducing
costs compared to traditional translation methods. The study found that CTPE has the potential
to improve the quality of translations by utilizing the collective knowledge and expertise of the
crowdsourcing participants to identify and correct errors in machine translations or improve the
quality of previously translated material. This can result in higher-quality translations that are
more accurate, consistent, and appropriate for the intended audience.

Although it is generally believed that the quality of human translation is higher than that of
automatic translation, except in some settings with a very narrow domain (Koehn, 2010), this
review has found that CTPE is not limited to machine translation output only and is potent
enough to improve the quality of existing translations. Given the potential benefits of CTPE on
HT, the focus of our subsequent future work will be on an empirical study focusing on the

application of CTPE on already existing translations done by humans to discover if it affects
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translation quality. Such a study would contribute to a better understanding of the potential
benefits of CTPE and could lead to the development of new best practices for CTPE on HT.

The current state of CTPE is characterized by three distinct fields of study that offer
significant potential for future development. The first field involves introducing new CTPE
platforms that can improve the efficiency and effectiveness of the post-editing process. These
platforms may incorporate new features such as user feedback mechanisms and machine learning
algorithms that can enhance the quality of translations easily in a short time. The second field of
study involves evaluating current CTPE processes to identify areas for improvement. This may
include analyzing the performance of CTPE in terms of time, cost, and translation quality, as well
as identifying potential challenges and limitations of the method. By understanding these factors,
researchers and practitioners can develop more effective strategies for using CTPE in different
settings. The third field of study focuses on training data, which is essential for the success of
CTPE. This may involve developing new methods for selecting suitable crowdsourcing
participants, improving the quality of the source material that is being translated, and developing
more effective training programs for crowdsourcing participants.

Furthermore, the study has revealed that CTPE platforms are typically designed to be user-
friendly and easy to navigate, which may facilitate their adoption and use among a broad range of
users. The simplicity and accessibility of these platforms may enable individuals who lack
specialized training in translation to participate in CTPE projects, potentially enhancing the
diversity and size of the crowdsourcing pool. An intriguing avenue for future research involves
exploring the potential applicability of smartphones in CTPE. Smartphones have become
ubiquitous and are widely used by people around the world, making them an attractive platform
for crowdsourcing translation. Given their user-friendly interface and portability, smartphones
may facilitate CTPE participation among a greater number of individuals and enable greater
flexibility in terms of when and where translations can be performed. Further investigation into
the potential advantages and limitations of using smartphones for CTPE could yield valuable
insights and inform the development of new CTPE platforms that are tailored to mobile devices.

The study further uncovered that specialized domains, particularly in the medical and legal
fields, are the primary users of CTPE. This could be attributed to the technical language and
jargon commonly used in these fields, which may require a higher level of translation accuracy and
consistency than in other domains. The finding points towards the possibility of specific use cases
where CTPE may be most effective. However, further research is needed to identify these
domains and to develop best practices for their application. The applicability of CTPE in other
domains, such as literary translation, remains an open question. Future research in this area could
provide valuable insights into the potential benefits and limitations of CTPE in literary translation
and inform the development of best practices for its application in this domain.

An additional noteworthy observation from the literature is that CTPE is commonly

carried out by non-professional or unprofessional translators. However, it is plausible that under
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certain circumstances, a closed crowdsourcing group of experts may be advantageous. Specifically,
in specialized domains where precision and domain-specific knowledge are vital, utilizing a closed
crowdsourcing group of experts may enhance the quality of the translations. Despite these initial
indications, further research is necessary to fully explore the potential benefits and drawbacks of
using a closed crowdsourcing group of experts in CTPE. Last but not least finding is motivation.
Although motivation was not an extensively addressed factor in the study, the future outlook for
CTPE is optimistic. Motivation plays a crucial role in the success of crowdsourcing translation,
including in the context of CTPE. Crowdsourcing relies on the voluntary participation of
individuals who are not professional translators, and therefore, their motivation to contribute is
essential for the success of the project. Motivation can be influenced by a variety of factors,
including financial compensation, personal interest in the topic, a desire to contribute to a larger
cause, and recognition for their work. In the context of CTPE, the motivation of crowdsourcing
participants can be particularly important, as the quality of their work can directly impact the

quality of the final translation.

6. Limitations

This work does not have an exemption from limitations. The first limitation is that this
study focuses only on articles published in English. We know that using English as the standard
scientific language may prevent other languages from making original contributions. Future
research might remove this limitation by including non-English studies in the systematic review.
The second limitation was that due to copyright laws and legal restrictions, we are currently facing
in our country, Iran, in the selection phase, we only had access to the abstracts of some papers. We
excluded some of them because of the exclusion criteria, which might limit the extracted

knowledge, indicating that we might have missed including some relevant works.
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