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Abstract
Plagiarism has been among the top forms of academic misconduct. Detective, reac-
tive and proactive measures are taken to mitigate plagiarism in scholarly works. 
Text-matching tools play a significant role in the detection of plagiarism. Many 
studies have tested the performance of text-matching tools in detecting plagia-
rism from various perspectives. However, no study addressed the performance of 
such tools in ideographic languages, particularly Japanese. Considering the sharp 
increase in the number of academic Japanese text and plagiarism incidents in the 
Japanese context, it is essential to explore to what extent text-matching tools catch 
similarities in Japanese texts and respond to the needs of Japanese users. Within this 
scope, this study set out to explore the coverage and usability performance of text-
matching tools in the Japanese language. We tested the coverage performance of 10 
text-matching tools with five types of intentionally plagiarized documents. Also, we 
tested the usability performance via a feature checklist. The testing results suggested 
that the tools generally give a relatively higher performance on the usability side 
rather than the coverage aspect. Most tools have minimal coverage performance in 
the Japanese language. In the end, we provided takeaways for vendors, policymakers 
and educators.

Keywords  Plagiarism · Text-matching tools · Ideographic languages · Japanese · 
Coverage · Usability

1  Introduction

In recent years, the interest of academia in academic misconduct (AM) issues, particu-
larly plagiarism, one of the “cardinal sins” (Foltýnek et al., 2020, p. 17) of AM, has 
been growing. Moreover, research regarding plagiarism has been expanding its borders 
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not only methodologically or theoretically but also going beyond the lingua franca in 
terms of the languages as well (Abdelhamid et al., 2022; Chen & Macfarlane, 2016; 
Ehrich et al., 2016; Perkins et al., 2020). It has been discussed theoretically in previous 
works related to AM issues, including plagiarism, that the detection, prevention, and 
reaction towards it are counted as essential principles (Kier & Ives, 2022; McGowan, 
2005). One of the important elements in realizing the principles mentioned above is 
text-matching tools,1 widely known as plagiarism detection tools and/or plagiarism 
software. In this paper, we prefer to use the term “text-matching” tools not to give the 
impression that the software is capable of detecting plagiarism automatically without 
human involvement.

Text-matching services are tools that report the identical and/or similar parts 
of the original document with quantitative measurements such as numbers, rates, 
etc. However, in some cases, the similarities that the tool finds may be matches that 
should not be counted as plagiarism or actual similarity. In such cases, those who are 
not trained to interpret the reports produced by text-matching tools may draw false 
conclusions. Therefore, an expert evaluation is also required to interpret the results 
accurately. Currently, there are more than a hundred tools and tools on the market. 
Some of them are online tools, while some are downloadable tools (Foltýnek et al., 
2020). Besides, several studies have questioned how far these tools are capable of 
detecting similarities. Considering that these tools have not been developed mainly 
for ideographic writing tools/languages, such as Japanese, most of the research has 
focused on texts written in alphabetic languages, regardless of whether it is English 
or other non-English languages (e.g., Abdelhamid et  al., 2022; Ahmed, 2015; Ali 
et al., 2011; Elkhatat et al., 2021; Jadhav Sunayana & Lihitkar Shalini, 2021; Nadhri 
et al., 2021; Naik et al., 2015).

Ideographic languages such as Japanese can be positioned as ‘local/regional’ or 
‘minor’ languages in terms of numbers compared to the English user population. How-
ever, the reality is that the number of Japanese language users, even only in higher edu-
cation at the ‘local level’, is considerable. As of 2020, there are 323 junior colleges in 
Japan, 795 universities, and 643 graduate schools with nearly 200,000 academic staff 
and 4 million students (Japan Statistical Yearbook, 2022). Even as a foreign/second 
language, today about 4 million people, and 80,000 teachers in 20,000 institutions in 
approximately 140 countries are involved with Japanese (Japan Foundation, 2018). 
Needless to say, today’s resources are also digital in Japan. The digital environment for 
academic research has been expanding and diversifying. On the other hand, studies car-
ried out on tool testing in Japan so far are limited and generally focused on a specific tool 
(Fukaya et al., 2003; Odaka et al., 2003; Suzuki et al., 2009; Takahashi et al., 2007; Ueta 
& Tominaga, 2010). Yet, Japanese language texts have not been tested on tools that are 
not specifically developed based on the writing tool of Japanese.

One of the studies on text-matching tools, which was conducted by members of 
the European Network for Academic Integrity (ENAI) working group named’Testing 
of Support Tools for Plagiarism Detection’ (TeSToP hereinafter), is inspiring both in 

1  In this manuscript, the word "tool" refers any service, system, machine, website or downloadable pro-
gram related to text matching and is grouped under one word for consistency only.
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terms of its methodology, approach and findings. The TeSToP simply aimed to answer 
the question of “How far can these tools reach in detecting text similarities and to what 
extent are they successful?”. The study focused on eight languages (Czech, English, 
German, Italian, Latvian, Slovak, Spanish, and Turkish), and provided a comparison 
based on detailed criteria with the authentic systematic methodology that was origi-
nally developed by Debora Weber-Wulff (Foltýnek et al., 2020).

This paper was motivated by the approach and methodology of the original TeS-
ToP work. The methodology and protocols used in the original TeSToP project were 
revised and developed in accordance with the characteristics of the Japanese lan-
guage. This study aims to analyze Japanese-written documents compiled from four 
different sources by comparing 10 regional (Japan-based) and international text-
matching tools using two main criteria (coverage and usability) as in the original 
TeSToP. We expect to reveal the current status of the performance of text-matching 
tools for various stakeholders, such as vendors,2 professionals (academics), students, 
and decision-makers in educational institutions, while creating opportunities, par-
ticularly for non-Japanese language vendors, to improve their algorithms related to 
checking similarities in the Japanese language. More importantly, we expect that 
the results of this study will be a source of inspiration for other ideographic and/or 
Asian languages, too.

2 � Previous tests

With the digitalization of education, inappropriate use of sources and plagiarism 
have become more widespread (Masic, 2012) and visible. This digitalization also 
led to the emergence of text-matching tools, and these tools have been widely used 
to prevent plagiarism by detecting similarities in texts (Mostofa et al., 2021). These 
tools varied in their scope, performance, coverage, usability and many other criteria. 
Therefore, several studies attempted to compare these tools from different perspec-
tives to reveal their functionality for the end users. However, as outlined in the origi-
nal TeSToP project, most of these comparative studies only offer a straightforward 
overview of the tools or categorize them without addressing their evaluation perfor-
mance and usability (Foltýnek et al., 2020).

Pre-TeSToP studies on text-matching tools either classify the tools or conduct 
a comparative analysis on their functional features (Foltýnek et  al., 2020). The 
major classification categories are document vs source code, free vs private, online 
(web-based) vs offline (desktop version) and operating intra-corpally vs extra-
corpally (Foltýnek et  al., 2020). For example, the study of Lancaster and Culwin 
(2005) offers a classification based on the types of metrics that these tools use. They 
argue that classifying text-matching tools based on the type of corpora they oper-
ate allows these tools to be discussed and compared more accurately. Pertile et al. 

2  The vendor in this manuscript is referred not only to a commercial organization that provides a sort 
of platform to detect similarities on the texts but also the stakeholder contributes to educational and 
research activities on plagiarism and academic misconduct issues.
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(2016) conducted a more comprehensive classification study on 17 tools under eight 
categories, including open source, free, private, platform, citation analysis, content 
analysis, structure analysis and paraphrasing plagiarism. They also classify the tools 
based on the detection methods. Nahas (2017) categorizes the text-matching tools in 
two categories (free and commercial) and provides a brief description of inspected 
tools. Although Nahas concludes with a suggestion for the best free and commercial 
text-matching tool, he does not provide any rationale for this claim. Lastly, Chowd-
hury and Bhattacharyya (2018) give a short overview of 31 text-matching tools and 
classify the tools into three categories; textual plagiarism detection tools, source 
code plagiarism detection tools, and both. Also, they briefly report on the usability 
functions of the tools from two aspects; namely, whether they are user-friendly and 
allow single/multiple submissions.

The comparative studies mainly focus on the performance and usability features 
of certain tools based on pre-determined criteria. The study of Bull et  al. (2001) 
compared five text-matching tools from their functional features and performance. 
They used plagiarized texts in four categories (verbatim plagiarism, essay-mill texts, 
and collusive texts produced using online and offline documents) to test the perfor-
mance of the tools. They found that the tools performed well in detecting similarities 
in the texts. Maurer et al. (2006) conducted a similar comparative study to test the 
similarity detection performance of the tools. They created a wide range of plagia-
rized documents and tested three tools using these documents. It was concluded that 
the tools were successful in detecting similarities in plagiarized texts from sources 
available online. However, these tools failed to detect similarity when the texts were 
not stored online or translated. Kakkonen and Mozgovoy (2010) conducted a com-
prehensive comparative study on eight tools with 84 documents which were created 
using various plagiarism-disguising techniques such as synonym replacement, inten-
tional spelling errors, paraphrasing, etc. They found that the tools failed to detect any 
similarity in synonym-replaced and paraphrased texts. In their study, Birkić et  al. 
(2016) compared four tools based on usability features such as application program-
ming interface support, integration to learning management tools, database scope, 
etc. Also, they tested the performance of the tools for verbatim plagiarism without 
applying disguising techniques on the texts and presented their performance test-
ing by quantifying a test score out of ten for each tool. The comparative testing of 
Krizkova et al. (2016) adopted a different methodology and tested the performance 
of five tools in two steps. In the first step, they tested the performance of the tools 
using verbatim texts, and in the second step, they conducted the testing by reorder-
ing the texts used in the first step. Then they suggested a ranking based on the test-
ing scores. Vani and Gupta’s (2016) small-scale comparative study tested three tools 
using the modified versions of an abstract. They found that the tools failed to detect 
any similarity in the translated and summarized texts.

Among the studies conducted to compare text-matching tools before the TeS-
ToP project, the works of Debora Weber-Wulff come to the fore with their strong 
methodology and rigor in the testing process. In their most comprehensive study, 
Weber-Wulff et al. (2013) tested 15 tools by generating texts using different types 
of plagiarism techniques such as disguised plagiarism, translation plagiarism, struc-
tural plagiarism, shake & paste and pawn sacrifice. They also evaluated the usability 
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features of the selected tools and combined the effectiveness and usability results 
to categorize the tools according to their usefulness for academic institutions. They 
noted that the tools suffer from two major problems, false positives and false nega-
tives, which can lead to wrong interpretations of similarity reports. They conclude 
that such tools cannot detect plagiarism but offer some indicators for text matching. 
A more detailed inspection is needed by humans to decide whether the text match is 
plagiarism or not.

The methodology of the original TeSToP project relies on the methodology 
developed by Weber-Wulff et al. (2013), with some minor tweaks. Considering the 
number of tools tested and the number of testing documents along with language 
variety, TeSToP describes itself as the largest text-matching tool testing study ever 
conducted. In this study, Foltýnek et  al. (2020) tested the tools based on a wide 
range of usability features and coverage performance. In terms of coverage, they 
tested the tools based on the language of the text for eight languages, types of pla-
giarism sources (Wikipedia, open access papers, student theses, online articles), 
plagiarism methods (copy-paste, synonym-replaced, paraphrased, translation) and 
source types (single-source, multi-source). At the end of the usability and coverage 
testing results, they classified the tools into four categories as useful, partially use-
ful, marginally useful and not suited for academic institutions. They also proposed 
some takeaways to vendors, users and educators.

Several studies were conducted by other researchers to test the performance 
of text-matching tools after the TeSToP project. Building on the disguising 
techniques used by students to trick text-matching tools, Elkhatat et al. (2021) 
tested nine text-matching tools by creating intentionally plagiarized documents. 
They used four disguising techniques to test the documents: imaged-texts, using 
invisible quotation marks, using letter-like symbols and using invisible letters. 
They classified the tools into two categories as non-functional and partially 
functional against disguising techniques. They concluded that among the tested 
disguising techniques, the tools mainly failed to detect similarity in imaged 
texts, and they recommended the vendors employ OCR technology to detect 
imaged-text plagiarism. The study of Kulkarni et al. (2021) focused on seman-
tic analysis rather than syntactic analysis, as most studies did, and presented a 
detailed taxonomy and methodologies for the identification of plagiarized con-
tents. However, in terms of performance testing, they tested 11 free tools by 
using four sample journal papers without applying any disguising techniques 
but simply reporting the matching percentages of each tool. In the end, they 
listed ten challenges that should be considered in plagiarism detection by text-
matching tools. Vrbanec and Meštrović (2021) approached the issue from a dif-
ferent perspective and conducted a toolatic study of corpus-based deep learning 
models in determining paraphrased plagiarism. They presented a comprehen-
sive overview of corpus-based models in paraphrasing detection and tested the 
models by employing different approaches. They also compared corpus-based 
models with traditional approaches and concluded that corpus-based deep learn-
ing models perform similarly to traditional text-matching approaches and can 
be developed more effectively. Condurache and Bolboacă (2022) tested whether 
free or commercial text-matching tools perform better in detecting copy-paste 
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plagiarism in the medical field. They tested the performance of four commer-
cial and three free tools using a copy-paste document compiled from eight dif-
ferent sources. They concluded that free software performed better than com-
mercial software in detecting copy-paste plagiarism. Lastly, Wahle et al. (2022) 
investigated whether text-matching tools can detect similarity in machine-para-
phrased texts. They created 160 documents using randomly chosen paragraphs 
from Wikipedia, akXiv and theses. They paraphrased the texts using three neu-
ral language models, and concluded that the performance of text-matching tools 
in detecting similarity in machine-paraphrased texts varies.

Many of the comparative studies focus on the source or disguising technique-
based performance of the text-matching tools. However, few studies explore the 
language-based differences in the coverage performance of these tools. The most 
comprehensive language-based testing was conducted in the original TeSToP 
project. Foltýnek et  al. (2020) compared the coverage performance of 15 tools 
in eight languages (English, Italian, Spanish, German, Latvian, Slovak, Czech, 
and Turkish). They found that the performance of the tools dramatically changed 
according to the source language of the texts. They also aggregated the language-
based results to explore in which language families the tools are better at iden-
tifying plagiarism. The study found that the tools performed better in Germanic 
and Romanic languages than in Slavic languages. In another study, Nadhri et al. 
(2021) tested three tools for two languages (English and French). The French cor-
pus was composed of copy-paste documents, while the English corpus included 
paraphrased texts. It was found that the tools fell short in identifying plagiarism 
in the French corpus, which was due to the encoding problem. The tools per-
formed better in identifying paraphrased texts in the English corpora. Other stud-
ies did not conduct a language-based comparison but proposed some new meth-
ods to detect similarities in non-English languages, such as French (e.g., Elamine 
et  al., 2020, 2021) and Arabic (e.g., Alotaibi & Joy, 2021; El Bachir Menai & 
Bagais, 2011; Hussein, 2015; Kahloula & Berri, 2016; Nagoudi et al., 2018).

2.1 � Aim of the study

In the literature, to our knowledge, no study has dealt with the performance of 
plagiarism-catching tools in the Japanese language. Many of the Japanese-related 
studies on text-matching tools concern new algorithmic or practical models to 
detect similarities in Japanese texts (Fukaya et al., 2003; Odaka et al., 2003; Suzuki 
et al., 2009; Takahashi et al., 2007; Ueno et al., 2006; Ueta & Tominaga, 2010). It 
is known that the prevalence of academic dishonesty, particularly plagiarism and 
difficulties establishing academic integrity, is on the rise in Japan (Wheeler, 2016). 
This posits that text-matching tools have great potential to be widely used in helping 
the detection of plagiarism in Japanese texts. However, the coverage performance of 
text-matching tools in Japanese texts remains a big question. From this perspective, 
our study aims to explore the current status of text-matching tools in Japanese texts.
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3 � Methodology

The methodology of our study was originally developed by Debora Weber-Wulff 
(Weber-Wulff, 2010; Weber-Wulff et  al., 2013), and revised and developed in 
accordance with the characteristics of the Japanese language by the team members. 
In addition to the original framework, transitions between Japanese writing sys-
tems (Kanji, kana systems), Japanese-specific punctuation, and numeral systems 
(Chinese and Arabic) in the texts were also tested. We also tested whether the tools 
support encoding systems such as Shift-JIS and UTF-8 which support the Japanese 
language. In terms of sources, Japanese academic and government databases were 
used in addition to the sources used in the original work. The methodology is sum-
marized under three subtitles: Documents and sources, Procedures, and Evaluation.

3.1 � Documents and sources

3.1.1 � Documents tested

In order to test the text-matching tools, we prepared five types of intentionally-
plagiarized documents (Table 1). Document Type 1 is the text totally copied from 
Wikipedia and pasted onto a word document. Hyperlinks on the original Wikipedia 
source were removed.

Document Type 2 is a text automatically paraphrased by a free paraphrasing tool 
called “paraphraser”; which is often used among students.

The third type of testing document is a unique feature of this present study, con-
tributing to the original TeSToP methodology. The Japanese language has three 
unique writing tools (Hiragana, Katakana, and Kanji). Those writing tools, which 
can be considered as an “alphabet” to people unfamiliar with ideographic languages, 
are intertwined and used together usually. However, in order to reveal whether the 
transition between writing tools is recognized by the text-matching tools, the origi-
nal text was intentionally written only in Hiragana. Here, it should be mentioned that 
in the Japanese language, a text, especially an academic text, is never written only 

Table 1   Documents to be tested for plagiarism

Source* Type 1
(copy and 
paste)

Type 2
(rephrasing)

Type 3
(different 
writing tool)

Type 4
(translation)

Type 5
(disguising 
techniques)

Wikipedia
Source A

A1 A2 A3 A4 A5

OAJP
Source B

B1 B2 B3 B4 B5

Non-online book chapter
Source C

C1 C2 C3 C4 C5

Mixed source
Source D

D1 D2 D3 D4 D5
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in Hiragana or Katakana, but such texts are common practice in primary schools. 
When faced with such a written text in high school or higher education, no special 
training is required to understand that it is something abnormal.

Document Type 4 is a translation (Japanese to English) of the original text. The 
translation was made by Google Translate on the web. The reason that Google 
Translate was preferred is that it is the most common and free tool for both non-
native and native Japanese users or learners.

The last type of testing document is a text that contains five types of possible 
disguising techniques. Three of them are unique to the Japanese language, and two 
of them are universal techniques. In Japanese, numbers can be written in both wide 
and narrow text. For example, the number “340” can be written as “3 4 0” or as 
“340”. Moreover, numbers can be displayed as numbers as well as in Kanji (Chinese 
characters). The number 340 can be displayed as “三四〇” too. On the other hand, 
the punctuation marks used in Japanese can also be different. For example, the dot 
“.” in the alphabet can be written as “○” in Japanese text as well. These three unique 
possible disguising techniques were applied to the text to evaluate whether the tools 
could catch the differences in Japanese. As for the universal disguising techniques, 
an image of part of the text and white characters were also added to document Type 
5.

3.1.2 � Document sources

The documents explained in detail above were created by using four different 
sources. As a single source, Wikipedia (Source A), Open Access Journal Paper 
(Source B), and a non-online book chapter (Source C) were used. The mixed source 
document (Source D) was created as a combination of three different documents: 
Wikipedia, Open Access Journal Paper (OAJP hereinafter), and a Government 
White Paper (annual report). Source B was retrieved from the Japanese academic 
publication platform "J-STAGE", developed and managed by the Japan Science and 
Technology Agency (JST). Source C is a book chapter written in Japanese, pub-
lished in Japan, which has never been online. Sources B and C are the products of 
one of the authors of this study and were included in this study with the author’s 
consent. The 20 documents (texts) were created between 17 January and 28 March 
2022 (see Table 1 and Appendix 1 for details).

3.2 � Procedures

3.2.1 � Sampling protocols, testing and data collection

Between February and May 2022, 83 tool vendors were emailed asking for their per-
mission to be included in the test. Out of these, 10 agreed to participate in the test-
ing, whereas others indicated their disinterest as their algorithms were not developed 
by taking ideographic writing systems/languages into consideration. The detailed 
workflow regarding the sampling process is as follows.



13295

1 3

Education and Information Technologies (2023) 28:13287–13321	

3.2.2 � Forming the rater groups and inter‑reliability tests

Three groups (A, B, and C) were formed to analyze the data and interpret the 
findings. Each group was composed of two raters: one a Japanese language 
expert (JLE) and the other a TeSToP expert. Both were members of the original 
TeSToP team. The distribution of the tools to the groups is as follows.

Group A: StrikePlagiarism.com, OXSICO, SmallSEOTools
Group B: Plagiarism Detector.net, Dupli Checker, Plagiarism Checker.co
Group C: Docol©c, CopyContentDetector, chiyo-co, Plagiarism Checker X

Before the analysis began, a TeSToP expert member of the team trained all 
team members between 29 June and 4 July 2022 to establish common ground 
for the evaluation and interpretation of the test results. Afterwards, the JLEs 
practiced their skills by means of pilot documents. The results from the pilot 
analyses were used to ensure inter-rater reliability among the JLEs. For this pur-
pose, JLEs discussed their evaluations at a Zoom meeting through which it was 
confirmed that all raters tended to think alike in the evaluation and interpre-
tation. Since the texts were in Japanese, the JLEs of each group firstly evalu-
ated the tools in accordance with the systematic criteria explained in detail 
below between 4–17 July 2022. Evaluation results calculated by the JLEs were 
explained to the TeSToP expert’s counterpart, who responded to the TeSToP 
expert`s questions and discussed cases, until they reached a consensus. Then, 
they finalized the decision for each tool they were assigned. All results of the 
test were sent on 16 August 2022 to each vendor to avoid any mistakes with 
the analyses. As of 1 September, responses from 4 tool vendors were received. 
Some points related to the technical features were addressed in accordance with 
feedback from the vendors.

3.3 � Evaluation

The analysis framework has two main aspects with several sub-subjects to evalu-
ate and interpret the tools (Fig. 1). In the coverage section of the test, the cov-
erage ability of the tool was considered from five different aspects. In order to 
evaluate the output that the tool provides quantitatively, a metric from 0 (none) 
to 5 (all) was applied. To evaluate the other main aspect, usability, 20 items 
were tested in two subsections. The first subsection, Usability: process and pres-
entation of the results (UP hereafter), aims to reveal how much the tool is func-
tional/easy to use from the viewpoint of simple/basic users, via seven items. The 
second subsection, Usability: technical features (UT hereafter), tries to confirm 
whether the tool has these 13 technical features listed. All evaluation criteria for 
the coverage and usability sections were developed by the TeSToP-J research 
team, based on the original TeSToP project.
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4 � Findings

4.1 � Coverage

This section discusses how much the tools could quantitatively detect the similar-
ities in the texts intentionally plagiarized. As stated in the Document and Sources 
section, five different text types (copy-paste text, paraphrased text, same text in 
different writing systems, translated text, text with disguising techniques) based 
on four sources (Wikipedia, OAJP, Non-online book chapter, and mixed text com-
posed of Wikipedia, OAJP, and government reports), in a total of 20 texts, were 
used for similarity detection (See Tables 1 and 2). All tables in this section show 
the average scores of the evaluation (ranging from 0 to 5). Since the similarity 
reports are demonstrated by percentage, scores used in this section are also clas-
sified by the percentage that the tools report. Details regarding the scoring are as 
follows:

0 (“none”) refers to 0–10%
1 (“minor part”) refers to 11–30%
2 (“half or less”) refers to 31–50%
3 (“more than half”) refers to 51–70%
4 (“major part”) refers to 71–90%
5 (“all”) refers to 91% and above of similarity detection that the tool provides

Fig. 1   TeSToP Japanese evaluation framework
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4.1.1 � Coverage findings by sources

The results are presented according to the sources in Table  3. The average score 
of the coverage test for all tools is 0.7 points from 0 to 5. As expected, the tools 
did not demonstrate adequate performance. The average score of all tools shows us 
that Wikipedia is relatively the most detectable source among all sources. However, 
results also show that most of the similarities found by the tools refer to irrelevant 
websites/links, rather than the original text. In contrast, the non-online book chapter 
has the lowest matching score in the test, which makes the non-online documents in 
Japanese the most non-detectable source among others tested in this research.

We also aimed to explore to what extent the tools were able to detect similari-
ties in documents created using the "patch-writing" technique, which is a form of 
plagiarism frequently used by students (Howard, 1992). Texts with short parts from 
different sources were compiled to test this. In addition, to see how much the single 
source is different from the mixed sources in terms of matching, the average score 
of A (Wikipedia), B (OAJP), and C (non-online book chapter) was used. It seems 
that the average scores of all tools in terms of both single and mixed sources are the 
same. However, the results in Table 4 indicate that the average scores are higher for 
the single source, when it is examined on a tool basis. Only two tools were unsuc-
cessful in the single source, while half of the tools failed to detect the mixed source.

4.1.2 � Coverage findings by plagiarism techniques

Regarding plagiarism methods, five different texts with different plagiarism tech-
niques (copy-paste text, automatically paraphrased text, text written in a different 
writing system, translated text, and text with disguising techniques) were created 

Table 3   Coverage of overall results according to the type of sources
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Overall average of sources 0.3 0.6 0,1 1.1 2.3 0.2 0.0 0.0 1.4 0.9 0.7
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in four different sources: Wikipedia, OAJP, non-online book chapter, and a mixed 
source composed from Wikipedia, OAJP, and the government report. A total of 
20 documents were tested to reveal how much the tools could detect/find the tam-
pered excerpts from the texts. Table 5 shows that as an average score, the tools are 
still relatively strong in detecting copy-paste texts compared to the other document 
types. The average scores of copy-paste texts in terms of sources are Wikipedia: 2.9, 
OAJP: 1.2, non-online book chapter: 0.8, mixed source: 1.3.

These results lead us to consider that these tools have successful detection abili-
ties to a certain extent, even if they are not specifically developed for ideographic 
languages, such as Japanese. However, the same interpretation does not apply to the 
other techniques. From the average score viewpoint, regardless of the source, auto-
matically paraphrased texts and the texts in Hiragana in particular were the most 
unsuccessful to be detected. In terms of disguising techniques, scores may not reflect 
the actual situation. As aforementioned, disguised texts have five different techniques 

Table 4   Coverage scores for single-sources and multi-source

Scores by source 
(source types)
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Table 5   Coverage of overall results according to the type of plagiarism technique

Plagiarism Techniques
(text types)
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related to writing styles of numbers (in narrow-wide form in Chinese characters), 
punctuation marks, images, and white characters. Even though some tools have rel-
atively high quantitative scores, output reports show that most matches are false-
positive findings, while the rest are random or nonsignificant catches. Therefore, the 
matches regarding disguised texts are basically inconsistent and insignificant.

4.2 � Usability

The Usability of the tools was evaluated using 20 objective criteria, which were 
divided into two groups whether they related to UP or UT. The main aim of the 
Usability criteria group is to see whether the tool is easily understandable and usable 
from the viewpoint of an average user. In order to discuss how much the tools are 
usable, therefore, the following questions were evaluated. Raters were asked to rate 
the usability of the tool from 0 (non-functional) to 2 (functional) as a basic user. 
Most of the evaluators of this study were using these tools for the first time. Accord-
ingly, it can be said that the evaluation of the tool’s process, presentation, and tech-
nical features was done literally by “beginner users”. The following seven items 
refer to the criteria related to UP.

1)	 Conducting the tool is… (interface usage, uploading procedures, etc.)
2)	 Acquiring/receiving the reports is…
3)	 Understanding and verifying the reports is…
4)	 Downloading the results is…
5)	 Printing the results as a PDF is…
6)	 Allowing side-by-side comparison online…
7)	 Allowing side-by-side comparison offline…

4.3 � Usability: Process and presentation of the results (functionality)

Since the text-matching tools provide similarity scores or ratios, not plagiarism 
results, the outputs should be carefully evaluated in detail. In order to proceed on 
solid ground, the results of the tools should then be available for further analysis. 
Output reports should be available for offline comparison, if necessary. Accordingly, 
tool outputs should be downloadable and printable. Moreover, outputs should be 
understandable and verifiable for the average user or the inexperienced interpreter 
who evaluates the results in order to decide whether the output of the student is 
questionable in terms of misconduct. These are some of the key points for assessing 
whether the tool is usable and functional for the main user.

As summarized in Table 6, the average score of 10 tools covering all criteria is 1.2 
out of 2.0, and 6 tools have a higher score than the average. Even though each tool 
has such limitations, the overall results allow us to interpret that tools are relatively 
functional. Moreover, considering the technical features illustrated in Table 7, few 
tools have availability for side-by-side comparison offline. Non-functional "offline 
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comparison" means that tools either do not have downloadable, printable processes 
or their downloadable and printable reports cannot display Japanese characters.

4.3.1 � Usability: Technical features

In order to position the tool in terms of usability, the second criteria group relating 
to UT is composed of 13 items, as listed below. The tool:

1)	 supports Shift-JIS
2)	 supports UTF-8
3)	 has classroom features
4)	 has a Japanese language interface
5)	 has alphabet/word precondition
6)	 allows multiple uploads
7)	 has no word limit
8)	 has no size limit
9)	 has API support
10)	states related costs clearly
11)	has call support on the webpage
12)	has/uses an official e-mail account
13)	substantially distinguishes false positive findings

A two-step measurement was employed to evaluate the technical features. In the 
first step, the criteria listed above were checked by the raters by logging into the tools. 

Table 6   Usability evaluation: Process and presentation of results (Functionality)

Presenta�on of Results (UP)
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Conduc�ng the tool is… (interface 
usage, uploading procedures, etc.)

1 1 0 2 2 2 2 2 2 2 16

Acquiring/receiving the reports is… 0 0 0 2 2 2 2 0 2 2 12
Understanding and verifying the 
reports is… 1 1 0 2 1 1 0 0 1 1 8

Downloading the results is … 0 0 0 2 2 2 2 2 2 2 14
Prin�ng the results as a PDF is 0 0 0 2 2 2 2 2 2 2 14
Allowing side-by-side comparison 
online 2 2 2 0 2 0 2 0 1 2 13

Allowing side-by-side comparison 
offline 0 0 0 0 2 0 2 0 1 0 5

Average 0.6 0.6 0.3 1.4 1.9 1.3 1.7 0.9 1.6 1.6
Total 4 4 2 10 13 9 12 6 11 11 7 
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Since this section only requires ‘Yes’ or ‘No’ as an answer, it was scored either as “1” 
if the criterion is met or “0” if it is not. In the second step, these results were sent to 
the tool vendors for their confirmation of technical results. Feedback from the tool 
vendors was addressed when necessary and the data set was finalized. The main pur-
pose of this criteria group is to see how much of the tool has technical features to be 
able to cover the misconducted texts. Five criteria out of 13 are directly related to the 
Japanese language (Shift-JIS encoding, UTF-8 encodings, language interface, alpha-
bet precondition, and false positive finding), and the rest are general (See Table 7).

With respect to Japanese language-related criteria, it turned out that almost none of 
the tools accepted/allowed uploading a file with Shift-JIS encoding that supports the 
Japanese language. Besides, five tools require ‘alphabet-based text’ as a precondition 
to upload a file. This precondition means that these tools set a minimum requirement 
of a certain word count, such as “minimum 30 words”. For an alphabet-based lan-
guage and its user, this is just an issue of ‘number’. However, when it comes to an ide-
ographic language, this prerequisite prevents uploading a text that is only in Japanese 
unless it meets the word count. Four of these tools (SmallSEOTools, Dupli Checker, 

Table 7   Usability evaluation: Technical features (UT)

Technical features
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supports UTF-8 1 1 1 1 1 1 1 1 1 1 10

has classroom features 0 0 0 0 1 0 0 1 0 0 2

has a Japanese language interface 1 1 0 0 1 1 0 0 1 0 5

has alphabet/word precondi�on 1 1 1 0 1 0 0 0 0 1 5

allows mul�ple uploads 1 1 1 1 1 1 1 1 1 1 10

has no word limit 0 1 1 0 1 0 0 0 0 1 4

has no size limit 0 1 1 1 0 1 0 1 1 1 7

has API support 0 1 1 0 1 0 0 0 1 0 4

states related costs clearly 1 1 1 1 1 1 1 1 1 1 10

has call support on the webpage 0 0 0 0 0 0 1 0 0 1 2

has/uses an official e-mail account 0 0 1 0 1 1 1 1 1 1 7

dis�nguishes false posi�ve findings 0 0 0 0 0 0 0 0 0 0 0

Sum 5 9 8 4 9 6 5 6 7 8 13 \ 10
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Plagiarism Checker, and Plagiarism Detector) required at least 50 ‘words’, and Plagia-
rism Checker X required at least 15 ‘words’. After we noted that this criterion was ‘0’ 
for the tools given above, we created a ‘sentence(s)’ containing the requested number 
of words, which was: “This is a trial text for Japanese. Since the tool requires words 
we input this sentence”. We then inserted them into the texts to meet the prerequisite 
word count. In this way, the prerequisite hurdle was overcome and uploads could be 
made to the tool. However, it should not be forgotten and strongly emphasized that 
even though it helps to clear the software hurdle, adding alphabet-based words to the 
full Japanese text that is required to be tested makes it highly possible that the simi-
larity test results will be greatly affected. From the viewpoint of Japanese speakers, 
accessing the tool in their own language can also be counted as another beneficial fea-
ture, and half of the tools have a Japanese interface on their websites.

Additionally, from the pedagogical perspective, the feedback process is one of the 
most important elements to develop an understanding of academic integrity and pre-
vent misconduct behaviors. Some tools allow instructors to use text-matching tools 
as part of learning management. Such tools allow instructors to assign homework, 
grade student works, and give feedback with the tool. Also, instructors can create 
virtual classrooms and manage the homework process via the text-matching tool. 
Regarding the learning environment, only two of the tools have classroom features, 
and four of them have API (Application Programming Interface).

To sum up, none of the tools was able to meet all the criteria. Of the Japanese-
related criteria, only supporting UTF-8 encoding was fulfilled by all tools. Only five 
tools were able to meet more than half of the criteria-defined features. The features 
that are supported by all tools are multiple uploads and cost statement. The problem-
atic features, except for the Japanese-related points, are not mentioning call support 
clearly and not sufficiently distinguishing false positive findings.

In regard to distinguishing the false positive findings, none of the tools gave a dis-
tinguished performance. This does not mean that the tools did not catch the ‘similar-
ities’. Each tool detected similarities at different rates. However, false positives refer 
to similarities that text-matching tools mark as a text match, but the matches are out 
of context. For instance, the tool might report a 50% text match in a text; however, 
this match may not always be counted as plagiarism and actual similarity. In such 
cases, those who are not trained to interpret the reports produced by text-matching 
tools may draw false conclusions. In terms of test results, the tests showed that this 
commonly happened in the Japanese language as well. In most cases, the similarities 
that the tools detected included mostly punctuations or numbers, and in some cases, 
matched the Japanese characters in the text without lexical or semantic grounds.

5 � Discussion

The majority of previous research studies on testing text-matching tools has mainly 
focused on alphabetic languages. Investigating ideographic (non-alphabetic) lan-
guages in text-matching studies has been carried out far less than alphabetical lan-
guage-matching tests (El Bachir Menai & Bagais, 2011; Kahloula & Berri, 2016; 
Nagoudi et al., 2018; Wu et al., 2021).
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With respect to the Japanese language, studies on academic misconduct of Japa-
nese speakers and users have started to increase over the past decades. Most of the 
academic integrity studies in the Japanese context focus on students’ perceptions of 
academic misconduct issues and problems with academic writing (i.e., Kamimura, 
2014; Teeter, 2014; Wheeler, 2009, 2014; Yamamoto, 2016; Yamamoto & Nitsū, 
2015; Yamamoto et al., 2014; Yoshimura, 2015). Studies on detecting similarities in 
Japanese texts using text-matching tools are quite limited. The intersecting points of 
most of these studies are the target population and the materials/sources they focus 
on. The majority of the studies regarding text-matching tools focus on university 
students` writing assignments aiming to identify similarities based on words (sylla-
bles/characters) (Fukaya et al., 2003; Odaka et al., 2003) or sentences (Suzuki et al., 
2009) to reach the plagiarized web source from the paraphrased texts (Takahashi 
et al., 2007), and developing detection tools (Ueta & Tominaga, 2010). Apart from 
these studies, Weber-Wulff’s (2010) emphasis on the importance of encoding vari-
ables (i.e., JIS-Shift and UTF-8) in plagiarism detection, particularly for the Japa-
nese language, apart from linguistic variables, is an important point that should be 
taken into account. However, in general, it seems that an inclusive model does not 
exist. As emphasized by Foltýnek et al. (2020) in the TeSToP Project, most studies 
approach coverage from only one perspective. Based on this, they generally applied 
the testing framework developed originally by Weber-Wulff (2010, 2013), which 
includes not only coverage but also a usability perspective.

5.1 � Coverage testing in accordance with sources

As one of the four sources used in this study, Wikipedia seems to be the most com-
mon source among undergraduates as novice academic writers. It has free access 
and is easy to use, and this makes the platform even more attractive to students. 
Hence, it may be one of the first places to visit in case of academic misconduct 
behaviors. On the other hand, since it is online and free, it is expected that plagia-
rism will be detected more easily, which was confirmed in this study as well. Today, 
online and open access platforms are an indispensable part of academic studies for 
both students and researchers.

In terms of the Japanese language, both native and non-native Japanese language 
speakers and users use CiNii and J-Stage platforms for academic purposes apart 
from international services. CiNii (Scholarly and Academic Information Navigator 
of the National Institute of Informatics) is one of the main academic digital, online-
open access databases. The J-Stage is another database that was developed and is 
managed by the Japan Science and Technology Agency (JST). For Japanese lan-
guage students, especially those outside Japan, those platforms are the main gateway 
to academic knowledge written in Japanese. Therefore, these sources play a major 
role in testing whether text-matching tools can match the texts in Japanese.

In the specific case of this study, it is not possible to say that very promising 
results were obtained in terms of OAJP. Since the text-matching tools basically scan 
the digital databases, non-online publications such as books, documents, old peri-
odicals, etc. are the most difficult types of the source to detect. This reality is likely 
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to be even more difficult for texts (books) written in Japanese and published only 
in Japan. Despite the momentum of digitalization, ‘paper culture’ is still strong in 
Japan. The paper culture here not only refers to the importance attached to tradi-
tional paper and writing culture, but also the fact that procedures are still carried 
out with old-fashioned paper as much as digital media. Depending on this kind of 
sociocultural habit, printed books, especially in the social sciences and humanities, 
are as much a part of academic life as digital studies. Locating sources may become 
even more difficult and complex when the text (book) was published, for example, in 
the 1940s.

Therefore, in order to interpret the performances of tools, non-online sources are 
also considered essential in this study. However, the text-matching tools tested in 
this study were found to perform the most inadequately with offline books, among 
all the sources. Lastly, as students show a tendency to disguise essays by mixing 
texts from different sources (patch-writing), we aimed to learn how much the tools 
can detect plagiarism in those texts as well. Five different (plagiarized/disguised) 
documents for each source were created and applied to the tools. The performance 
of each tool for various sources is illustrated in Fig. 2.

Oxsico, SmallSEOTools, and StrikePlagiarism stand out for identifying output 
from Wikipedia. As for the open access journal paper, Oxsico, Dupli Checker, and 
SmallSEOTools are above the average score. In terms of the non-online book chap-
ter, apparently, DupliChecker and Oxsico are the tools that scored clearly above the 
average. Lastly, for the mixed source, Oxsico, SmallSEOTools and StrikePlagiarism 
have higher scores than the overall average score. Since the highest scores were seen 

Fig. 2   Performance of tools by source
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in Wikipedia among these four sources, and moreover, Wikipedia was assumed to 
be a widely-used source in the original TeSToP study, it might be worth scrutinizing 
the performance of Wikipedia in detail (Fig. 3).

Even though Wikipedia is an online and fully open database, it was apparent that 
over 90% similarity was detected on only five tools. As for the automatically para-
phrased texts, most tools fell short in detecting the similarities. The similarity rate 
in Oxsico was 68%, of which 50% referred to the original Wikipedia page. Quan-
titatively, it can be said that Oxsico is the most successful tool in this section with 
a score of 3.0 (51–70%/more than half). However, there were 31 other sources that 
matched the text created. Regarding this case, Weber-Wulff et al. (2013) highlight 
that this can lead to the appearance of many smallish text matches, instead of one 
large one. In particular, this can happen if the copy of the ever-changing Wikipedia 
in the database of the software tool is relatively old and the copies on the internet 
are from newer versions (Weber-Wulff et al., 2013). It is not easy to state whether 
the results in this study have the same (technical) background as Weber-Wulff et al. 
mentioned. However, it is also obvious that the performance for the Japanese lan-
guage either on Wikipedia or other sources does not yet fully reflect the results and 
needs to be thoroughly reconsidered from various perspectives.

5.2 � Coverage testing in accordance with plagiarism techniques

The second aspect of the coverage section is the analysis of data through documents 
that have been intentionally tampered with. Regarding the plagiarism methods, five 
documents were created using five different plagiarism techniques; copy-paste text, 
automatically paraphrased text, text written in a different writing system, translated 
text, and text with disguising techniques. In copy & paste documents, the overall 
average score is 1.5 out of 5.0. Except for two tools (Plagiarism CheckerX and Pla-
giarism Detector), all tools produced moderately acceptable results, given the fact 

Fig. 3   Performance of tools in Wikipedia
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that those tools were not developed specially for the Japanese language. CopyCon-
tentDetector, built specifically for the Japanese language (2.8), DupliChecker (2.5), 
Oxsico (3.0), SmallSEOTools (2.8), and StrikePlagiarism (2.3) had the relatively 
highest performance in terms of copy & paste documents.

For the automatically paraphrased text, it is hard to conclude that there is a prom-
ising tendency of the results obtained in the test. The strongest score was accom-
plished by Oxsico with 3.5 out of 5.0, whereas SmallSEOTool (2.0) and Dupli-
Checker (1.3) were the only tools with a score above the overall average of 0.7. The 
remaining eight tools had scores under the overall average of 0.7.

One other unique aspect of this test is evaluating the tools by changing the same 
content to another officially used writing system. In order to test it, the original texts 
were changed to the other writing system of Japanese, namely, Hiragana. As men-
tioned earlier, composing the text in only one writing system (i.e., Hiragana) is not a 
common practice. Any Japanese speaker without any special training can understand 
that something is wrong with such a text. However, the purpose of establishing such 
a criterion is to understand whether the transformation of the writing systems can 
be identified by the tools. Consequently, all tools failed to recognize the change in 
legitimate writing systems in Japanese. Quantitatively, only Oxsico showed a score 
of 1.5 (16% on Wikipedia, 39% on OAJP, 16% on the book chapter, and 37% on 
mixed-source). However, when the similarity reports were scrutinized in detail, no 
semantically or lexically meaningful matches were found (Fig. 4).

5.3 � Usability

The main purpose of this part of the analysis is to see whether the text-matching 
tools are usable and useful for simple or basic users. Outputs earned from test 

Fig. 4   Performance of the tools by plagiarism techniques
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criteria will be interpreted and discussed in two aspects from the following two sub-
sections: How functional are the tools from the viewpoint of users? What kind of 
technical features do the tools have, and at which levels?

5.3.1 � Usability: Process and presentation of outputs

5.4 � How functional are the tools from the viewpoint of users?

Table 8 shows a summary of the results in which “average” refers to the score 
that the tool received whereas “performance” means the percentage of the aver-
age. For the process and presentation performance, six tools (OXSICO, Pla-
giarism Checker X, SmallSEOTools, StrikePlagiarism.com, Dupli Checker, 
and Plagiarism Checker.com) are above the overall average score. Among 
the criteria,’offline comparison’ is the least supported function, while tool 

Table 8   Usability: Process and presentation of outputs (UP)

Degree of func�onality of tools for simple users

Tool
Average
Min. 0
Max. 2

Performance
% 

of full score 

OXSICO 1.9 92.9

Plagiarism Checker X 1.7 85.7

SmallSEOTools 1.6 78.6

StrikePlagiarism.com 1.6 78.6

Dupli Checker 1.4 71.4

Plagiarism Checker.com 1.3 64.3

Plagiarism Detector.net 0.9 42.9

chiyo-co 0.6 28.6

CopyContentDetector 0.6 28.6

Docol©c 0.3 14.3
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conduction (interface usage, uploading procedures, etc.) was evaluated as the 
most functional. Apart from downloadability and printability issues, the ina-
bility to display Japanese characters and/or garbled characters (mojibake) was 
another issue in the test reports. Process and results presentations of Japanese 
tools (chiyo-co, CopyContentDetector) were as detailed as possible compared 
to non-Japanese tools. Similarities with different dimensions (lexical, semantic, 
etc.) were discussed in detail. However, the excessive details in the process and 
presentation made the tool extremely complicated in use and in understanding 
and verifying the outputs. Even though the raters had high capability in com-
prehending Japanese, there were times during tests when the raters could not 
find their way and felt lost in the tool. Moreover, the inability to download 
and print outputs is another point that should be noted. In this sense, it can be 
said that the tools built for the Japanese language could not perform as well as 
expected.

5.4.1 � Usability: Technical features of the tool

What technical features do the tools have?  In order to evaluate the perfor-
mance of the text-matching tools, the adequacy of features is essential, both 
the usability functions and coverage ability. Tools can provide more effective 
output as long as they have inclusive and adequate technical features. Outputs 
can be misleading, particularly for inexperienced interpreters, unless they are 
clear or have adequate features (Razı, 2015). In the second aspect of evaluation, 
the adequacy of the tool was interpreted through 13 technical features, five of 
which are directly related to the Japanese language, while others are common 
features of all languages and users. With regard to the features directly related 
to the Japanese language, all tools are compatible with UTF-8 encoding, while 
only CopyContentDetector, which is a Japanese tool, allows uploading a file 
with the Shift-JIS extension. No significant performance could be identified in 
terms of distinguishing false positive findings, as mentioned in Usability: Tech-
nical features. Some tools require a certain number of alphabet-based words as 
a precondition to upload the text for testing. This may affect the numbers/ratio 
of the output, which eventually forms the interpretation of one who is inexpe-
rienced in reading the similarity reports. Therefore, given the circumstances, it 
is possible to conclude that the technical performance of tools directly related 
to the Japanese language is very limited. On the other hand, from the perspec-
tive of the overall scores, it is a fact that OXSICO, Plagiarism Checker.com, 
Docol@c, and Dupli Checker showed a relatively higher performance com-
pared to others in terms of technical features (Table 9).

The overall approach to tool performances: Integrated evaluation of 
scores  Since not only numbers (coverage scores) but also the qualitative 
approach (two-aspect usability) is important to see the tool’s performance, 
and interpret the outputs of the reports the tool provides correspondingly, an 
integrated approach was applied here. Coverage and usability results were 
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combined into a two-dimensional graph (Fig.  5). Coverage in the X-axis in 
Fig. 5 is the percentage of the average scores of all documents tested in the four 
types of sources. Usability in Y-axis in Fig. 5 is the sum of the percentage of 
the average scores of UP and UT.

Considering the overall assessment, the tools, in general, give a relatively higher 
performance on the usability side rather than the coverage aspect. Most tools have 
very limited coverage performance in the Japanese language.

Once again, it should be noted that as these tools were not designed specifically 
for the Japanese language, such results are expected. Yet, the results presented in 
this paper will provide some guidance for vendors to meet the needs of ideographic 
language users, such as Japanese.

Table 9   Usability: Technical features of tool (UT)

Availability of technical features (N)

Tool
Sum

Min. 0
Max. 13

Performance 
% 

of full score

OXSICO 9 69.2

Plagiarism Checker.co 9 69.2

Docol©c 8 61.5

Dupli Checker 8 61.5

Plagiarism Detector.net 6 46.2

Plagiarism Checker X 6 46.2

chiyo-co 6 46.2

SmallSEOTools 5 38.5

CopyContentDetector 4 30.8

StrikePlagiarism.com 4 30.8
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6 � Conclusions and recommendations

This is the first study in which the Japanese language has been extensively tested 
in terms of the performance of text matching tools. From the formulation of the 
research question to the analysis process, a detailed, multidimensional and well-
organized methodology was employed for almost a year. Our recommendations 
are expected to be helpful for vendors to improve their algorithms for check-
ing similarities in the Japanese language, and educators to identify the barriers 
involved in the performance of text-matching tools in the Japanese language.

Before providing recommendations, here we would like to highlight an 
important point. In this paper, we hypothesize that text-matching tools might 
perform worse in ideographic languages (in this paper, Japanese)compared to 
alphabetic languages. A performance decrease in Japanese is understandable 
because no text-matching tools have been developed based on the Japanese 
writing systems. However, these tools are used for Japanese text-matching pur-
poses on some occasions, in which similarity reports may play an important 
role, such as a prerequisite for the approval of a postgraduate thesis/disserta-
tion. Therefore, for the student who submits a thesis in Asian languages ( in this 
case, Japanese), non-Japanese text-matching tools are mostly the only option to 
provide a similarity report. Within this scope, the current text-matching tools 
tested in this paper are expected to be limited in their performance on Japanese 
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Fig. 5   Coverage and Usability combined. X-axis: Average percentage of total coverage scores 
(A + B + C + D); Y-axis: Average percentage of total usability scores (UP + UT)
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texts. For this reason, the approach of this paper toward the results will be more 
revealing rather than labeling their performance as good or bad.

A brief summary of the most important findings is as follows:

a.	 The text-matching tools are often not effective for the Japanese language.
b.	 In terms of coverage, results vary considerably across sources. Wikipedia is the 

most detectable among these sources, while OAJP, offline books and a mixed text 
have rather ineffective results.

c.	 Most of the matches, in the mixed source particularly, are mostly either false 
positives or semantically and lexically insignificant matches.

d.	 As for the performance of different text types, copied and pasted texts are those 
with which the tools mostly produce relatively satisfactory results.

e.	 Although the text types occasionally show quantitatively high scores, qualitative 
analysis shows that these matches are mostly either false positives or semanti-
cally and lexically meaningless matches. This is particularly noticeable in the text 
transformed to Hiragana and the tampered text.

f.	 Photographic images could not be identified in the tampered texts. Disguises in punc-
tuation marks and numbers were rarely detected, and no pattern could be identified. 
Therefore, the detection performance of plagiarism in tampered texts is quite low.

Recommendations for improvement of the tool for Japanese (and possibly other 
ideographic) languages are to:

a.	 Solve the encoding problem: Shift-JIS based texts cannot be uploaded to the tool, 
let alone scanned.

b.	 Remove the lower WORD limit as a prerequisite for text uploading: If Japa-
nese and other ideographic languages are to be added to the language pool 
of text-matching tools, they should remove the lower minimum word count 
prerequisite. Otherwise, the following proposals and improvements would 
be meaningless.

c.	 Expand the resource pool: Expanding the web-based sources from which scans 
are made will increase the coverage potential of the tool.

d.	 Improve the Japanese interface for reporting and documentation: With a Japanese 
interface, it will be possible to evaluate the matching results more effectively.

e.	 Add a hand-drawing-writing function to the learning environments for the feed-
back phase: In this way, more effective feedback can be provided in ideographic 
languages.

f.	 Make the outputs and reports readable and comparable offline: This is a feature 
that needs to be improved, not only for Japanese but in general.

Lessons learned from this study from a pedagogical perspective (for the Japa-
nese language teachers) are:
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a.	 It should be strongly emphasized that the text-matching tools, in general, 
can find text overlaps and similarities, but not plagiarism. Similarity and 
overlap do not always indicate plagiarism. Therefore, evaluators should be 
wary of judging plagiarism based only on quantitative results (similarity 
rates) in reports. This fact was confirmed once again in this study. Such deci-
sions are sometimes life-changing for students considering that they may be 
sanctioned as the result of a wrong decision of the evaluator, and labelled as 
a plagiariser. Therefore, evaluators should have enough knowledge and be 
experienced in how to interpret the reports. Such improvements can be made 
in the short and long term in the following ways. In the short term, provid-
ing essential information about text-matching services to currently active 
Japanese language teachers may help. This can be done in two ways, either 
by the introduction of tools or texts in Japanese that were developed by the 
tools or their stakeholders on their Japanese interfaces, or by face-to-face or 
online workshops of institutions where Japanese is taught. In the long term, 
including courses on how to read and interpret text-matching reports in the 
program of teacher training faculties will also ensure that future teachers are 
better equipped with these skills. In fact, a concrete step in this regard has 
already been taken by Çanakkale Onsekiz Mart University, Türkiye. For the 
past two years, a course called “Avoiding Plagiarism in Academic Writing” 
has been taught by an expert faculty member in the curriculum of the Japa-
nese language education master’s program.

b.	 It is necessary to pay attention to the matched sources highlighted in the tool 
reports. This study confirmed that a source spotlighted as the source of plagiarism 
may actually be an irrelevant one.

c.	 The least detected text types were the texts written in only Hiragana, and the 
non-online book chapter. Teachers or evaluators should also pay attention to 
the details of the references used in student reports. Moreover, they should 
also take into consideration writing the original text in a different writing 
system. Hiragana or Katakana can be used for possible acts of misconduct 
other than its ordinary functions.

Lastly, by taking into account all previous works discussed in this paper and 
the results learned in this study, we can summarize the desirable future devel-
opments as a multi-layered roadmap regarding text-matching services for the 
Japanese language, and for all stakeholders from short-term to long-term, as 
follows (Table 10):

Taking into consideration the number of anti-plagiarism tools to be tested, 
the variety and number of testing documents, this study is the most inclusive 
test on the Japanese language ever carried out. With the results obtained from 
this study, it is expected to contribute to all stakeholders, such as vendors, fac-
ulty members, and decision makers in educational institutions. More impor-
tantly, we hope that this work, with its results, will be a source of inspiration 
for other researchers of ideographic and/or Asian languages.



13314	 Education and Information Technologies (2023) 28:13287–13321

1 3

Ta
bl

e 
10

  
A

 ro
ad

m
ap

 fo
r a

ll 
st

ak
eh

ol
de

rs

Sh
or

t t
er

m
M

ed
iu

m
 te

rm
Lo

ng
 te

rm

Ve
nd

or
s

D
ev

el
op

in
g 

ne
w

 a
lg

or
ith

m
s r

es
po

ns
iv

e 
to

 Ja
pa

-
ne

se
 te

xt
-m

at
ch

in
g

R
&

D
 o

n 
A

si
an

 la
ng

ua
ge

s (
in

 te
rm

s o
f b

ot
h 

te
ch

-
ni

ca
lly

 a
nd

 li
ng

ui
sti

cs
)

Ex
te

nd
in

g 
th

e 
ex

pe
rie

nc
e 

ga
in

ed
 in

 A
si

an
 la

n-
gu

ag
es

 to
 id

eo
gr

ap
hi

c 
la

ng
ua

ge
s

Po
lic

y 
m

ak
er

s
D

ev
el

op
in

g 
de

pa
rtm

en
ta

l, 
in

sti
tu

tio
na

l p
ol

i-
ci

es
 a

nd
 re

gu
la

tio
ns

 sp
ec

ifi
c 

to
 th

e 
Ja

pa
ne

se
 

la
ng

ua
ge

 (e
.g

., 
ev

al
ua

tio
n 

an
d 

as
se

ss
m

en
t 

cr
ite

ria
, e

tc
.)

D
ev

el
op

in
g 

na
tio

na
l p

ol
ic

ie
s a

nd
 re

gu
la

tio
ns

 
sp

ec
ifi

c 
to

 th
e 

Ja
pa

ne
se

 la
ng

ua
ge

, a
nd

 a
da

pt
in

g 
th

os
e 

to
 th

e 
N

at
io

na
l Q

ua
lifi

ca
tio

ns
 F

ra
m

ew
or

k 
(N

Q
F)

Es
ta

bl
is

hi
ng

 a
 c

om
m

on
 in

te
rn

at
io

na
l f

ra
m

ew
or

k 
on

 te
xt

-m
at

ch
in

g 
in

te
rp

re
ta

tio
n 

an
d 

ev
al

ua
tio

n 
as

 E
Q

F 
by

 in
cl

ud
in

g 
in

te
rn

at
io

na
l a

ss
oc

ia
tio

ns
 

re
la

te
d 

to
 th

e 
Ja

pa
ne

se
 la

ng
ua

ge
 su

ch
 a

s t
he

 
A

ss
oc

ia
tio

n 
of

 Ja
pa

ne
se

 L
an

gu
ag

e 
Te

ac
he

rs
 in

 
Eu

ro
pe

 (E
A

JE
), 

A
m

er
ic

an
 A

ss
oc

ia
tio

n 
of

 T
ea

ch
-

er
s o

f J
ap

an
es

e 
(A

A
TJ

), 
A

ss
oc

ia
tio

n 
fo

r J
ap

an
es

e 
La

ng
ua

ge
 E

du
ca

tio
n 

(N
K

G
), 

A
ss

oc
ia

tio
n 

fo
r 

Ja
pa

ne
se

 L
an

gu
ag

e 
Te

ac
hi

ng
 (A

JA
LT

)
Ed

uc
at

or
s

A
w

ar
en

es
s b

y 
di

ss
em

in
at

io
n 

ac
tiv

iti
es

 su
ch

 a
s 

se
m

in
ar

s a
nd

 w
or

ks
ho

ps
 fo

r p
re

-s
er

vi
ce

 te
ac

h-
er

s

D
ire

ct
ly

 re
la

te
d 

co
ur

se
s o

n 
te

ac
he

r t
ra

in
in

g 
pr

o-
gr

am
s (

at
 M

A
, P

hD
 le

ve
ls

)
In

te
rn

at
io

na
l t

ea
ch

in
g 

&
 tr

ai
ni

ng
 e

ve
nt

s c
on

du
ct

ed
 

by
 th

e 
ab

ov
e-

m
en

tio
ne

d 
or

ga
ni

za
tio

ns
 b

ot
h 

fo
r 

stu
de

nt
s, 

ea
rly

 c
ar

ee
r e

du
ca

to
rs

 a
nd

 Ja
pa

no
lo

gi
sts



13315

1 3

Education and Information Technologies (2023) 28:13287–13321	

Appendix 1

Details of sources used

Type of text Source of text Link of text (if available), 
details (if any)

Date

A1 Original text Wikipedia https://​ja.​wikip​edia.​org/​
wiki/%​E6%​97%​A5%​
E6%​9C%​AC%​E3%​81%​
AE%​E9%​AB%​98%​E9%​
BD%​A2%​E5%​8C%​96

17.01.2022

A2 Paraphrased text (auto-
matically)

Web tool https://​www.​parap​hraser.​
io/​ja/​parap​hrasi​ng-​tool

17.01.2022

A3 Paraphrased text (manu-
ally)

(changed kana systems)

Manual Applied by Senem Çente 
Akkan

17.01.2022

A4 Japanese-English Transla-
tion

Google translate https://​trans​late.​google.​
com/

17.01.2022

A5 Disguising techniques Manual Numbering styles, OCR, 
punctuation, white char-
acters, etc. are applied

17.01.2022

B1 Original paper
(online & open access 

database)

J-Stage https://​www.​jstage.​jst.​go.​
jp/​artic​le/​jtje/​21/0/​21_​
3/_​artic​le/-​char/​ja

Özşen, T. (2019). 「日本
学研究における日本語
学習の意味と課題」
[The meaning and issues 
of Japanese Learning in 
Japanology Studies], 『
専門日本語教育研究』
[Journal of Technical 
Japanese Education], 
No.21:3–9, ISSN: 
1345–1995

18.01.2022

B2 Paraphrased text (auto-
matically)

Web tool https://​www.​parap​hraser.​
io/​ja/​parap​hrasi​ng-​tool

18.01.2022

B3 Paraphrased text (manu-
ally)

(changed kana systems)

Manual Checked by Senem Çente 
Akkan

18.01.2022

B4 Japanese-English Transla-
tion

Google translate https://​trans​late.​google.​
com/

18.01.2022

B5 Disguising techniques Manual Numbering styles, OCR, 
punctuation, white char-
acters, etc. are applied

18.01.2022

https://ja.wikipedia.org/wiki/%E6%97%A5%E6%9C%AC%E3%81%AE%E9%AB%98%E9%BD%A2%E5%8C%96
https://ja.wikipedia.org/wiki/%E6%97%A5%E6%9C%AC%E3%81%AE%E9%AB%98%E9%BD%A2%E5%8C%96
https://ja.wikipedia.org/wiki/%E6%97%A5%E6%9C%AC%E3%81%AE%E9%AB%98%E9%BD%A2%E5%8C%96
https://ja.wikipedia.org/wiki/%E6%97%A5%E6%9C%AC%E3%81%AE%E9%AB%98%E9%BD%A2%E5%8C%96
https://ja.wikipedia.org/wiki/%E6%97%A5%E6%9C%AC%E3%81%AE%E9%AB%98%E9%BD%A2%E5%8C%96
https://www.paraphraser.io/ja/paraphrasing-tool
https://www.paraphraser.io/ja/paraphrasing-tool
https://translate.google.com/
https://translate.google.com/
https://www.jstage.jst.go.jp/article/jtje/21/0/21_3/_article/-char/ja
https://www.jstage.jst.go.jp/article/jtje/21/0/21_3/_article/-char/ja
https://www.jstage.jst.go.jp/article/jtje/21/0/21_3/_article/-char/ja
https://www.paraphraser.io/ja/paraphrasing-tool
https://www.paraphraser.io/ja/paraphrasing-tool
https://translate.google.com/
https://translate.google.com/
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Type of text Source of text Link of text (if available), 
details (if any)

Date

C1 Original paper
(Non-online, unpublished 

on the internet)

Book chapter Özşen, T. (2015) 「生活
構造論的視点からトル
コの農村を読み直す」
(Translation: Rereading 
the Turkish Rural Com-
munity from the view-
point of Life Structure)
、 in Tokuno S., Makino 
A., Matsumoto T. (eds)
、『暮らしの視点から
の地方再生—地域と生
活の社会学』(Sociol-
ogy of Community and 
Life) Kyushu University 
Press; 139–162

18.01.2022

C2 Paraphrased text (auto-
matically)

Web tool https://​www.​parap​hraser.​
io/​ja/​parap​hrasi​ng-​tool

28.03.2022

C3 Paraphrased text (manu-
ally)

(changed kana systems)

Manual Checked by Senem Çente 
Akkan

18.01.2022

C4 Japanese-English Transla-
tion

Google translate https://​trans​late.​google.​
com/

18.01.2022

C5 Disguising techniques Manual Numbering styles, OCR, 
punctuation, white char-
acters, etc. are applied

28.03.2022

D1 Multi-source text (Wiki-
pedia, government white 
papers, OA journal 
paper)

Wikipedia, Japan Founda-
tion webpage, CiNii for 
journal paper

Government White paper 
(Japan Foundation): 
https://​www.​jpf.​go.​jp/j/​
proje​ct/​japan​ese/​survey/​
result/​dl/​surve​y2018/​
text.​pdf

Wikipedia: https://​ja.​wikip​
edia.​org/​wiki/%​E6%​97%​
A5%​E6%​9C%​AC%​E8%​
AA%​9E%​E6%​95%​99%​
E8%​82%​B2#%​E6%​97%​
A5%​E6%​9C%​AC%​E8%​
AA%​9E%​E6%​95%​99%​
E8%​82%​B2%​E3%​81%​
AE%​E6%​AD%​B4%​E5%​
8F%​B2

Online OA Journal Paper: 
https://​ci.​nii.​ac.​jp/​naid/​
11000​96877​16

1st paragraph from Wiki-
pedia,

2nd and 3rd paragraphs 
are from Japan Founda-
tion

The last paragraph is from 
the Journal paper

18.01.2022

D2 Paraphrased text (auto-
matically)

Web tool https://​www.​parap​hraser.​
io/​ja/​parap​hrasi​ng-​tool

19.01.2022

https://www.paraphraser.io/ja/paraphrasing-tool
https://www.paraphraser.io/ja/paraphrasing-tool
https://translate.google.com/
https://translate.google.com/
https://www.jpf.go.jp/j/project/japanese/survey/result/dl/survey2018/text.pdf
https://www.jpf.go.jp/j/project/japanese/survey/result/dl/survey2018/text.pdf
https://www.jpf.go.jp/j/project/japanese/survey/result/dl/survey2018/text.pdf
https://www.jpf.go.jp/j/project/japanese/survey/result/dl/survey2018/text.pdf
https://ja.wikipedia.org/wiki/%E6%97%A5%E6%9C%AC%E8%AA%9E%E6%95%99%E8%82%B2#%E6%97%A5%E6%9C%AC%E8%AA%9E%E6%95%99%E8%82%B2%E3%81%AE%E6%AD%B4%E5%8F%B2
https://ja.wikipedia.org/wiki/%E6%97%A5%E6%9C%AC%E8%AA%9E%E6%95%99%E8%82%B2#%E6%97%A5%E6%9C%AC%E8%AA%9E%E6%95%99%E8%82%B2%E3%81%AE%E6%AD%B4%E5%8F%B2
https://ja.wikipedia.org/wiki/%E6%97%A5%E6%9C%AC%E8%AA%9E%E6%95%99%E8%82%B2#%E6%97%A5%E6%9C%AC%E8%AA%9E%E6%95%99%E8%82%B2%E3%81%AE%E6%AD%B4%E5%8F%B2
https://ja.wikipedia.org/wiki/%E6%97%A5%E6%9C%AC%E8%AA%9E%E6%95%99%E8%82%B2#%E6%97%A5%E6%9C%AC%E8%AA%9E%E6%95%99%E8%82%B2%E3%81%AE%E6%AD%B4%E5%8F%B2
https://ja.wikipedia.org/wiki/%E6%97%A5%E6%9C%AC%E8%AA%9E%E6%95%99%E8%82%B2#%E6%97%A5%E6%9C%AC%E8%AA%9E%E6%95%99%E8%82%B2%E3%81%AE%E6%AD%B4%E5%8F%B2
https://ja.wikipedia.org/wiki/%E6%97%A5%E6%9C%AC%E8%AA%9E%E6%95%99%E8%82%B2#%E6%97%A5%E6%9C%AC%E8%AA%9E%E6%95%99%E8%82%B2%E3%81%AE%E6%AD%B4%E5%8F%B2
https://ja.wikipedia.org/wiki/%E6%97%A5%E6%9C%AC%E8%AA%9E%E6%95%99%E8%82%B2#%E6%97%A5%E6%9C%AC%E8%AA%9E%E6%95%99%E8%82%B2%E3%81%AE%E6%AD%B4%E5%8F%B2
https://ja.wikipedia.org/wiki/%E6%97%A5%E6%9C%AC%E8%AA%9E%E6%95%99%E8%82%B2#%E6%97%A5%E6%9C%AC%E8%AA%9E%E6%95%99%E8%82%B2%E3%81%AE%E6%AD%B4%E5%8F%B2
https://ja.wikipedia.org/wiki/%E6%97%A5%E6%9C%AC%E8%AA%9E%E6%95%99%E8%82%B2#%E6%97%A5%E6%9C%AC%E8%AA%9E%E6%95%99%E8%82%B2%E3%81%AE%E6%AD%B4%E5%8F%B2
https://ja.wikipedia.org/wiki/%E6%97%A5%E6%9C%AC%E8%AA%9E%E6%95%99%E8%82%B2#%E6%97%A5%E6%9C%AC%E8%AA%9E%E6%95%99%E8%82%B2%E3%81%AE%E6%AD%B4%E5%8F%B2
https://ci.nii.ac.jp/naid/110009687716
https://ci.nii.ac.jp/naid/110009687716
https://www.paraphraser.io/ja/paraphrasing-tool
https://www.paraphraser.io/ja/paraphrasing-tool
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Type of text Source of text Link of text (if available), 
details (if any)

Date

D3 Paraphrased text (manu-
ally)

(changed kana systems)

Manual Checked by Senem Çente 
Akkan

18.01.2022

D4 Japanese-English Transla-
tion

Google translate https://​trans​late.​google.​
com/

18.01.2022

D5 Disguising techniques Manual Numbering styles, OCR, 
punctuation, white char-
acters, etc. are applied

18.01.2022

Appendix 2

Main contact URLs for the 10 text‑matching tools evaluated in this paper

chiyo-co
CopyContentDetector
Docol©c
Dupli Checker
OXSICO
Plagiarism Checker.co
Plagiarism Checker X
Plagiarism Detector.net
SmallSEOTools
StrikePlagiarism.com

Acknowledgements  We gratefully thank the ENAI TeSToP Working Group members for inspiring this 
work with the original TeSToP and allowing us to use the method; Debora Weber-Wulff for enabling us to 
use the methodology she developed, and for sharing her time to discuss encoding issues in Japanese from 
the software viewpoint; and Tomáš Folýtnek on behalf of the ENAI for letting us use their official e-mail 
account to communicate with the tools. We also would like to express our sincere thanks to Graham Lee 
for proofreading the manuscript.

Authors’ contributions  In light of the workload types given below, authors’ contributions are as follow.
Work/contribution types:
1. managing the project
2. creating/establishing the evaluation framework
3. idea support
4. theoretical contribution and/or guidance
5. secretariat/communicating with tools
6. data input
7. data interpretation
8. designing/developing images & graphs & tables
9. chapter/section writing (if yes, which part)
10. improving the language
11. mentorship

https://translate.google.com/
https://translate.google.com/


13318	 Education and Information Technologies (2023) 28:13287–13321

1 3
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