
 

 

 
 

 

 

  



 
 

  
 

Research Questions 

 

1. What are the most frequent sentence-level grammar error patterns in the 

research writing of Japanese materials scientists? 

 

2. How does the identification of the most frequent sentence-level grammar error 

patterns affect Japanese scientists’ perceptions of errors in their own research 

writing? 
 



Table 1. Overview of Corpus with Descriptive Statistics 
 

# 
Text 
label Words 

Sentences 
with 

errors Errors 

Errors per 
1000 

words 

1 JR01 3,283 7 9 3 

2 JR02 3,453 21 31 9 

3 JR03 4,115 34 40 10 

4 JR04 2,651 17 29 11 

5 JR05 2,056 23 35 17 

6 JR06 3,065 51 84 27 

7 JR07 4,175 43 72 17 

8 JR08 3,210 60 99 31 

9 JR09 1,824 43 89 49 

10 JR10 1,759 39 86 49 

11 JR11 1,977 30 45 23 

12 JR12 2,346 6 14 6 
13 JR13 3,076 75 150 49 

14 JR14 6,044 101 160 26 

15 JR15 1,575 38 74 47 

16 JR16 2,445 75 143 58 

17 SR01 3,290 59 121 37 

18 SR02 4,493 92 165 37 

19 SR03 2,630 70 149 57 

20 SR04 4,365 81 130 30 

21 SR05 4,157 26 32 8 

22 SR06 1,785 30 49 27 

23 SR07 2,198 19 26 12 

24 SR08 4,646 66 97 21 

25 SR09 3,489 52 79 23 

26 SR10 2,164 35 84 39 

27 SR11 1,598 38 61 38 

28 SR12 3,821 18 20 5 

29 SR13 4,415 97 173 39 

30 SR14 1,820 29 59 32 

31 SR15 966 16 25 26 

32 SR16 3,900 66 109 28 

33 SR17 5,514 66 118 21 

 Totals 102,305 1,523 2,657 26 

 Min 966 6 9 3 

 Max 6,044 101 173 58 

 Mean 3,100 46 81 28 

 SD 1,229 26 49 15 

 



Figure 1. Thousand-word Excerpt from Corpus with Mark-up Demonstrating Average 
Frequency of Errors 

 
  
 
 



Table 2. Excerpt from Sub-corpus of Errors Demonstrating Coding for Error Analysis 
 

Text Sample Sentence 
Error 
type 

Error 
Re-

construction 
POS 
Error 

POS 
Reconstruction 

JR06 

Cross-sectional transmission electron microscopy and Raman 
spectroscopy revealed that the well-dispersed and almost fully 
exfoliated SWNTs in PILs is are responsible for the enhanced 
thermoelectric properties. 

selection is are VBZ VBP 

JR06 
Solid-state thermoelectrics can generate electricity with thermal-to-
electric energy conversion, which has been extensively studied for 
the use in future energy resources and energy harvesting technology. 

addition the 0 DT 0 

JR06 

Single-walled carbon nanotubes (SWNTs) have been considered as 
are a promising candidate for future light-weight bendable 
thermoelectric power supply, because of their nanoporous, flexible, 
and highly conducting nature. 

selection 
have been 
considered 

are VHP_VBN_VVN VBP 

JR06 
The relatively high electrical conductivity (s) of SWNTs is 
advantageous for large thermoelectric power generation capability 
which is characterized as PF = a2s, where a is the Seebeck coefficient. 

omission 0 as 0 IN 

JR06 
Molar extinction coefficients at 409 nm of oxidized K8A and K72A cyt 
c proteins at 409 nm were determined by the hemochrome method 
as ε = 1.18 x 105 M-1cm-1 and ε = 1.20 x 105 M-1cm-1, respectively.  

ordering at 409 nm at 409 nm IN_CD_NN IN_CD_NN 

JR06 The mixture was purified following the similar a manner similar to 3. selection the a DT DT 

JR06 
JR06 

The mixture was purified following the similar a manner similar to 3. ordering similar similar JJ JJ 

 



Table 3. Top-ten Most Frequent Error Patterns by Parts-of-speech 
 

Rank 
Error 
type 

Error 
Re-

construction 
Sample sentence Frequency Raters* 

1 omission 0 DT 
In conclusion, we have demonstrated the efficiency of the metal-ion clip method in fine-
tuning aromatic stacking interactions. 

503 *** 

2 addition DT 0 
The oOxygen is an essential reagent in this context, however, nitrogen or water is inert to 
the reaction in our previous report. 

244 ** 

3 selection IN IN 
In this work, the mobility enhancement by the HMDS treatment or PI coating was found to 
be due to the increase of in crystalline domain size. 

169 *** 

4 addition IN 0 
However, the tip-selective etching34 suggested by the UV-vis data could form a Se-rich 
surface even for the (001) face with the aid of ligand desorption of ligands. 

128 * 

5 selection NN NNS 
These different behaviors for POCl3 and NO samples originated from the position where 
the electrons were trapped. 

115 *** 

6 omission 0 : 
The current conduction mechanisms of PA-ALD consist of SE and FNT, whereas those of T-
ALD consist of SE, TAT and FNT. 

107 ** 

7 selection DT DT 
The DOS with SiN:F exhibited the a smaller value than that with SiO2 around the near 
conduction-band edge (Ec-E = 0.1-0.3 eV). 

98 *** 

8 omission 0 IN 
This indicates that fluorine at the interface is in an electron-rich state compared with that 
in the SiN:F bulk. 

52 * 

9 addition RB 0 The device has a very compact shape. 45 * 

10 selection VBD VBD 
It appeared that the chlorophyll in the Chlorella cells were was inactivated by the plasma 
treatment. 

31 * 

    Total 1492  

    Errors/1,000 words 15  

    % of total errors 56  

 

* Asterisks indicate number of raters identifying that error pattern in their top-ten, where *** indicates three raters including the error pattern in their top-
ten, ** two raters, and * one. 
 



Figure 2. Educational Resources: Slide Series Demonstrating Top-ten Error Patterns with 
Field-specific Examples 
 

 

 

 
 

  

 
 

 

 

  



Figure 3. Educational Resources: Field-specific Sample with Top-ten Errors (3a) Before and 
(3b) After Error Identification and Reconstruction 
 

(3a) 

The modern civilization has become dependent on fossil fuels of finite supply and uneven global distribution, which has 

two problematic consequences: (1) vulnerability of nation states to fossil-fuel imports and (2) CO2 emissions that are 

acidifying our oceans and creating a global warming. The Li-ion rechargeable battery (LIB) has enabled wireless 

revolution of cell phones, laptop computers, digital cameras, and iPads that has transformed global communication. This 

technology has raised the following pressing question: Can this or another electrochemical technology enable modern 

civilization to secure a sustainable, distributed energy supply for all people and reduce the imprint on pollution of the air 

of the internal combustion engine and coal-fired power plants? A portable rechargeable battery and the electrochemical 

capacitor can, together, displace the internal combustion engine by powering electric vehicles, but how safely, at what 

cost, and over how great a driving range? Stationary rechargeable battery can store efficiently electrical energy generated 

by solar and/or wind power, and it can provide a distributed or a centralized energy store, but for how long a shelf and 

cycle life, with how rapid a response to a power outage or fluctuation of the grid, and with how large a capacity at a 

competitive cost? 

A battery is made of one or more interconnected electrochemical cells each giving a current at a voltage for a 

time Δt. Here we address only issues related strategies for individual rechargeable battery cells; the management of the 

individual cells of a battery becomes more complex, as does the cost the larger the number of cells needed for a given 

battery application. 

An electrochemical cell consists of two electrode, the anode and the cathode, separated by an electrolyte. The 

electrolyte may be the liquid or a solid. Solid electrolytes are used with gaseous or liquid electrodes; they may be used 

with solid electrodes, but solid−solid interfaces are problematic unless the solid electrolyte is a polymer or the solid 

electrodes are thin. Solid electrodes as separated by a liquid electrolyte are kept apart by an electrolyte-permeable 

separator. 

The electrolyte conduct the ionic component of the chemical reaction between the anode and the cathode, but it 

forces the electronic component to traverse an external circuit where it does work. 

 
(3b) 

The mModern civilization has become dependent on fossil fuels of finite supply and uneven global distribution, which has 

two problematic consequences: (1) vulnerability of nation states to fossil-fuel imports and (2) CO2 emissions that are 

acidifying our oceans and creating a global warming. The Li-ion rechargeable battery (LIB) has enabled the wireless 

revolution of cell phones, laptop computers, digital cameras, and iPads that has transformed global communication. This 

technology has raised the following pressing question: Can this or another electrochemical technology enable modern 

civilization to secure a sustainable, distributed energy supply for all people and reduce the imprint on air pollution of the 

air of the internal combustion engine and coal-fired power plants? A portable rechargeable battery and the 

electrochemical capacitor can, together, displace the internal combustion engine by powering electric vehicles, but how 

safely, at what cost, and over how great a driving range? A Sstationary rechargeable battery can store efficiently electrical 

energy generated by solar and/or wind power, and it can provide a distributed or a centralized energy store, but for how 

long a shelf and cycle life, with how rapid a response to a power outage or fluctuation in of the grid, and with how large a 

capacity at a competitive cost? 

A battery is made of one or more interconnected electrochemical cells each giving a current at a voltage for a 

time Δt. Here we address only issues related to strategies for individual rechargeable battery cells; the management of 

the individual cells of a battery becomes more complex, as does the cost, the larger the number of cells needed for a given 

battery application. 

An electrochemical cell consists of two electrodes, the anode and the cathode, separated by an electrolyte. The 

electrolyte may be the a liquid or a solid. Solid electrolytes are used with gaseous or liquid electrodes; they may be used 

with solid electrodes, but solid−solid interfaces are problematic unless the solid electrolyte is a polymer or the solid 

electrodes are thin. Solid electrodes as separated by a liquid electrolyte are kept apart by an electrolyte-permeable 

separator. 

The electrolyte conducts the ionic component of the chemical reaction between the anode and the cathode, but 

it forces the electronic component to traverse an external circuit where it does work. 

 
Reprinted (adapted) with permission from Goodenough, J. B., & Park, K. S. (2013). The Li-ion rechargeable 
battery: a perspective. Journal of the American Chemical Society, 135(4), 1167-1176.



Appendix A. Inter-rater reliability data 
 
Table A1. Annotation data of errors between raters 
 

 Sentences with errors Errors Errors / 1000 words Omission Addition Selection Ordering Other 

Rater 1 284 519 28 135 91 267 21 5 

Rater 2 274 474 25 178 30 246 15 5 

Rater 3 264 446 24 197 34 198 10 7 
 
 

Table A2. Top-ten error patterns by parts of speech between raters 
 

Rater 1  Rater 2  Rater 3 

Error type 
PoS 
Error 

PoS 
Re-construction Frequency  

Error 
type 

PoS 
Error 

PoS 
Re-construction Frequency  

Error 
type 

PoS 
Error 

PoS 
Re-construction Frequency 

omission 0 DT 103  omission 0 DT 76  omission 0 DT 172 

addition DT 0 35  omission 0 : 39  selection NN NNS 39 

selection IN IN 30  selection DT DT 31  selection IN IN 26 

selection DT DT 23  selection IN IN 26  selection DT DT 20 

selection NN NNS 21  selection NN NNS 21  addition DT 0 12 

addition IN 0 16  selection NNS NN 17  selection TO IN 12 

addition RB 0 13  omission 0 IN 16  selection VBD VBD 8 

selection RB JJ 10  omission 0 IN/that 13  omission 0 : 7 

selection RB RB 8  selection TO IN 11  ordering RB RB 7 

selection VBD VBD 7  selection VBD VBD 10  selection VV VVZ 7 

 



Appendix B. Most frequent errors 
 
Table B1. Top-ten most frequent errors 
 

Rank Error type Error 
Re- 

construction 
Sample sentence Frequency 

1 omission 0 the 
In conclusion, we have demonstrated the efficiency of the metal-ion clip method 
in fine-tuning aromatic stacking interactions. 325 

2 addition the 0 
The oOxygen is an essential reagent in this context, however, nitrogen or water 
is inert to the reaction in our previous report. 194 

3 omission 0 a/an All the samples showed a typical G-band at about 1589 cm-1. 176 

4 addition of 0 

However, the tip-selective etching34 suggested by the UV-vis data could form a 
Se-rich surface even for the (001) face with the aid of ligand desorption of 
ligands. 91 

5 omission 0 , 
The current conduction mechanisms of PA-ALD consist of SE and FNT, whereas 
those of T-ALD consist of SE, TAT and FNT. 83 

6 selection the a/an 
The DOS with SiN:F exhibited the a smaller value than that with SiO2 around the 
near conduction-band edge (Ec-E = 0.1-0.3 eV). 53 

7 addition a/an 0 

We measured brain activities which were activated by a light fiber and a solid-
state laser because we have to remove another cause of stimulation such as a 
heat and an electrical noise. 45 

8 selection of in 
In this work, the mobility enhancement by the HMDS treatment or PI coating 
was found to be due to the increase of in crystalline domain size. 36 

9 selection a the 

Therefore, multiple steps are involved until acid generation is achieved, giving 
rise to decomposed fragments remaining in a the system for these classes of 
PAGs. 27 

10 selection were was 

There were was only one hydrogen bond between the extra 310-α-310 helix and 
the rest of the protein, and one salt bridge between the C-terminal helix and the 
rest of the protein in monomeric AA cyt c555. 21 

 


