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研究成果の概要（和文）：言語特徴の使用パターンを可視化するツールを2つ開発しました。最初のツール 
(Feature visualizer)は、submitを使用したテキストを分析するものである。2つ目のツール (Feature 
detector) は、データベース内のテキストを分析するものである。両ツールとも、時制や結束などの言語特徴に
注釈を付け、色付けする。

研究成果の概要（英文）：We have developed Feature Detection and Feature Visualization tools. The 
Feature Visualization tool comprises an annotated dataset of short research articles and a bank of 
multimodal materials which are displayed in the user interface of the Feature Visualizer. Here users
 can visualize particular rhetorical or language aspects, e.g. modality, tense and cohesion. Users 
then have the option to display additional multimodal explanations to understand the specific 
rhetorical or language features. In addition, two Feature Detection tools were created that can 
process student-submitted work. The first colorizes finite verb phrases according to one of twelve 
pedagogic tenses. The main feature detection tool enables users to gain feedback on deep grammatical
 features, namely information structure. The end weight, the information focus and information flow 
are automatically annotated, helping learners differentiate between unmarked, highly frequent usage 
and marked, rare usage.

研究分野： natural language processing

キーワード： scientific writing　genre awareness raising　rhetorical features　language features　informat
ion structure　pedagogic tool
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令和

研究成果の学術的意義や社会的意義
The primary aim of this project is to develop an online resource that could assist Japanese writers 
of short research articles in the field of computer science to understand the prototypical generic 
features in such articles. This is envisaged to help them climb the cline of competence more 
quickly.

※科研費による研究は、研究者の自覚と責任において実施するものです。そのため、研究の実施や研究成果の公表等に
ついては、国の要請等に基づくものではなく、その研究成果に関する見解や責任は、研究者個人に帰属します。
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１．研究開始当初の背景 

 

Novice writers of scientific texts have access to specialist tools that can assist the drafting and 

editing processes, such as the Scientific Writing Assistant (Kinnunen et al., 2012) Academic 

Word Suggestion Machine (Mizumoto, 2017) and a corpus-based error detector (Blake, 2018). 

However, without sufficient exposure to a genre, it is difficult to write in the style expected by the 

community of practice (Lave and Wenger, 1991; Hyland, 2012). Students nowadays invariably 

search the Internet for advice. There are a few tools detecting specific language features. 

However, their focus is limited and little consideration has been given to their usefulness as 

learning tools. There is currently no interactive online tool that aims to help learners understand 

generic conventions in scientific writing. This feature visualizer and detector, therefore, will be 

the first online tool to enable students to understand generic conventions through discovery 

learning. Users expect online learning resources to be interactive, highly visual and multimodal 

(Hafner, Chik and Jones, 2015) and so video, audio and images will be harnessed within the 

interactive tool. 

 

２．研究の目的 

 

This research aims to discover to what extent can an online tool detect, visualize and enhance 

knowledge of generic integrity (Bhatia, 1999) in the scientific writing of computer science 

students. To do so it is first necessary to create the online tool. 

 

３．研究の方法 

 
The research method comprises two main stages: development and evaluation. The bulk of the 

research is concerned with the development and improvement of the system. The evaluation 

stage within the scope of this project is limited to student survey regarding perceptions in the 

change in awareness of generic conventions. 

 

In the first year of the project we annotated a small corpus of short research articles that will 

form the dataset of the feature visualizer. We have also created a number of explanatory videos 

to be displayed in the online feature detector. We created some low-fidelity and high-fidelity 

prototypes in order to select a user-friendly interface with the required functionalities. The base 

for the feature visualizer was created using Django and Vue.js and deployed online. 

 

In the second year, we created programs that match pre-annotated segments of texts. These 

programs that run on raw text. We improve the feature detector by integrating more 

functionalities, such as tense-aspect identification and various types of information structure. 

The tense-aspect identification function classifies and labels grammatical tenses using the 

twelve commonly-used terms (e.g. past progressive, future perfect, etc.). The tense-aspect 

identification function also classifies finite verbs by voice, and so that feature will also be 

available for users.  The information structure function, which identifies information focus, 

information flow and end-weight was deployed.  

 

In the final year, we refined the algorithms used in various functions. We added sophisticated 

natural language pipelines to automatically highlight cohesive features and show coherence 

using entity detection. 

 
４．研究成果 

 

We have developed Feature Detection and Feature Visualization tools as described in the initial 

proposal.  

 

Feature visualizer 

 

The Feature Visualization tool comprises an annotated dataset of short research articles and a 

bank of multimodal materials which are displayed in the user interface of the Feature Visualizer. 

Here users can access research articles categorized by four categories (applied, empirical, 

experimental and theoretical), and then within each article, they can visualize particular 

rhetorical or language aspects, e.g. modality, voice and tense (See Fig. 1). Users then have the 



 

 

option to display additional multimodal explanations to understand the specific rhetorical or 

language features.   

 

 

Fig 1. Screenshot of Feature Visualizer with tenses highlighted. 

 

Two particularly challenging features to develop were the automatic cohesion and coherence 

features. Cohesion within each paragraph is shown by colorizing the entities that are repeated, 

which is achieved by linking anaphoric references to the antecedents. Coherence is shown at 

paragraph level by a summary noun phrase, usually a single noun.  

  

Other technical challenges overcome in this project include displaying fully formatted texts in 

rich texts. This was particularly onerous as each article was initially sources as a PDF. The 

images, tables, equations and text had to be separated. The text had to be annotated to show 

the organizational structure, namely sections and rhetorical moves as the current 

state-of-the-art natural language processing pipelines were unable to automatically identify 

these with the required degree of accuracy for pedagogic materials.  

 

Feature detection tools 

 

In addition to the Feature Visualizer, two Feature Detection tools were created that can process 

student-submitted work.  

 

Feature detector 1: Tense identifier 

 

The first tool shown in Fig 2 focuses on tenses. This was separated into a discrete tool, given its 

applicability to multiple user groups. The tool colorizes finite verb phrases according to one of 

twelve pedagogic tenses (i.e. the commonly taught forms, e.g. present perfect progressive).  

Additional information (e.g. voice, verb sense, and dictionary definition) regarding the verb 

phrase is available by placing the cursor over the colorized finite verb. 

  

Feature detector 2: Integrated tool (Language Feature Detector) 

 

The integrated feature detection tool enables users to gain feedback on multiple language 

features. Commonly used features, such as automatic identification of readability using a range 

statistical methods, and text profiling using a variety of vocabulary lists are available.  

The text profiling feature colorizes the text by the vocabulary categories within each list. In 



 

 

addition, the dictionary definitions of computer science related words can be accessed directly 

via WordNet. Lesser annotated aspects namely deep grammatical organization principles of 

information structure. Information structure principles of end weight, the information focus and 

information flow are automatically annotated, helping learners differentiate between unmarked, 

highly frequent usage and marked, rare usage. Fig. 3 shows the end weight statistics calculated 

for a simple text. 

 

 
 
Fig. 2 Screenshot of output from Tense Identifier 
 
 

 
 
 
Fig. 2 Screenshot of output from Language Feature Detector 
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