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Adhesion, thermal dismantlement, and re-adhesion
using chemical property of disulfide bonds
in a methacryl resin-based photo-adhesion system

Masahiro FURUTANI"!

Daichi UCHIDA"

Keiji WASHIDA ™

Disulfide bonds are stable at room temperature, while their exchange reactions are caused with mild heating. A methacryl resin-based

photo-adhesive material containing disulfide bonds were developed for adhesion between some dissimilar substrates. This material would be

also utilized for reuse of the adhesive layers themselves as well as the substrates. A bi-functional methacryl monomer having a disulfide bond

was designed and synthesized in a 21% yield. This monomer was used in a radical UV curing system, to obtain ca. 6 MPa of shear stress

after 1 J/cm? of UV irradiation at a wavelength of 365 nm. It was found that a glass-glass photo-adhesive sample was thermally dismantled at

55°C, while complete cohesive failure was not observed. A preliminary re-adhesion test was then performed with corresponding UV-cured

films, suggesting that disulfide bonds would contribute to fuse two films at their interfaces in molecular level.

Keywords : Thermal dismantlement, Re-adhesion, Disulfide bond, Methacryl resin, Photo-adhesion

1. Introduction

Disulfide (SS) bonds are one of dynamic covalent bonds'
which cause reversible, ionic cleavage reactions, especially at
moderate to high pH. A SS bond would be reacted with a
mercapto group through thiol-SS bond-exchange reactions,
which would be utilized for medical applications.>® Exchange
reactions between SS bonds were also applied for self-healable
and remoldable materials.” On the other hand, SS bonds are also
cleaved in radical processes to form two thiyl radicals, by light,°
heat,”!? and force.!" The dissociation energy (273 kJ/mol for
H3CS-SCH3) is smaller than of CC bonds (363 kJ/mol for
H3CH2C-CH2CH3), while it is larger than of OO bonds (167
kJ/mol for HsCO-OCH3).!? This would encourage to introduce
SS bonds into bulk materials using at room temperature. For
example, a photo-degradable hydrogel material was developed
where exchange reactions between thiyl radicals and SS bonds
were utilized.!3

We have proposed some kinds of epoxy resin-based
photo-adhesive materials containing SS bonds.!4!> The adhesive
layers were dismantled with mild heating, probably due to

exchange reactions between SS bonds. In this case, it is a merit
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Fig. 1 Chemical structures of methacryl monomers used in this
study (S8SMA, CCMA, and HEMA), and a radical photo-initiator,
Omnirad819.

that the adhesive residue on each substrate would be used again
for the re-adhesion process,'® because SS bonds in the residues
would be re-bonded at the interface of residues.

In this article, this thermal dismantlable system was applied to
methacryl resin-based photo-adhesion system, and a bifunctional
methacryl monomer, SSMA, was designed and synthesized

which had an SS bond (Fig. 1). CCMA, another methacryl
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monomer having no SS bonds, was used for control experiments.
These monomers were UV-cured with a mono-functional
methacryl monomer (HEMA) and a photo-radical initiator
(Omnirad819) to fabricate adhesive layers and/or films in
radical process (Scheme 1). Roles of SS bonds as the material
component were examined in not only adhesion but also thermal

dismantlement and re-adhesion.

2. Experimental

2.1 Materials and Equipment

Thionyl chloride, 3,3’-dithiodipropionic acid, 2-hydroxyethyl-
methacrylate  (HEMA),  bis(2,4,6-trimethylbenzoyl)phenyl-
phosphine oxide (Omnirad819), dimethyl formamide (DMF),
and 1,12-dodecanediol dimethacrylate (CCMA) were purchased
from Tokyo Chemical Industry, Co. Ltd. (Tokyo, Japan).
Triethylamine and tetrahydrofuran (THF, anhydride) were
purchased from Fuji-Film WAKO Pure Chemical Industry, Co.,
Ltd. (Osaka, Japan). Ethyl acetate, hexane, acetone and
chloroform were purchased from Nacalai Tesque, Co. Ltd.
(Kyoto, Japan). All chemical reagents were used without further
purification. Glass substrate (ASLAB, super white glass,
microscope slide, 1.0-1.2 mm in thickness, Glass) was
purchased from AS ONE Corporation (Osaka, Japan). Calsium
fluoride (CaF2) substrate was purchased from Pier Optics Co.,
Ltd. (Gunma, Japan). Copper (Cu) and aluminum (Al) substrates
were purchased from HIKARI Co., Ltd. (Osaka, Japan). These
substrates were subjected to ultrasonification treatment in
acetone and then in chloroform, to remove impurities on the
surface.

'H- and »C-NMR spectra were recorded using a Bruker
AVANCEIII 400 MHz. APCI-MS spectral measurements were
conducted using an AB Sciex API2000. Methacryl resin films
were prepared by a bar-coat method with an applicator SA-201
(4 mil, ca. 101.6 pm, TESTER SANGYO Co., Ltd.). UV
irradiation was performed using a 3UVTM-36UVLamp
(Analytik Jena Ltd.) with UIT-250/UVD-C365 (Ushio Inc.).
FT-IR spectral measurements were performed using a Perkin

Elmer Spectrum100. Transparency of the UV-cured film was
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Scheme 1 Radical UV curing process consisting of methacryl
monomers (SSMA, CCMA, and HEMA) and a radical
photo-initiator, Omnirad819.

evaluated using a Hitachi High-Tech Science UV-Vis
spectrometer U-0080D. Pencil-hardness and thermal property
were investigated using an MJ-PHT pencil-hardness scratch
tester (JIS K5400) and a Rigaku Thermo plus EVO II (TG:
TG8120, under air, 10 K/min, DSC: DSC8230, under nitrogen, 5
K/min), respectively. Shear stress of photo-adhesive samples
was measured using an A & D force tester (shear rate: 10

mm/min).

2.2 Synthesis of SSMA

To 3,3’-dithiodipropionic acid 566 mg (2.69 mmol) were
added thionyl chloride (10 mL) and DMF (350 mg), and the
mixture was stirred at room temperature for 69 h. After removing
unreacted thionyl chloride under reduced pressure, HEMA (1517
mg, 11.7 mmol) and trimethylamine (650 mg, 6.42 mmol) in
THF (20 mL) were added to the residue, which was stirred at
room temperature for 71 h. After evaporation, the residue was
re-solved in ethyl acetate, which was washed with 5 wt%
hydrochloric acid, saturated sodium hydrogen carbonate aqueous
solution, and brine three times each. The oil layer dried with
anhydrous magnesium sulfate was subjected to silica gel column
chromatography (ethyl acetate / hexane = 1/2, v/v) to obtain
SSMA as a pale yellow liquid in a 21% yield. '"H-NMR (400
MHz, CDCl3) 6 : 1.94 (6H, s, -CH3), 2.76 (4H, m, -S-CH2CH>-),
2.92 (4H, m, -S-CH2CH2-), 4.3-4.4 (8H, m, -O-CH2CH2-O-),
5.60 (2H, s, =CHz), 6.12 (2H, s, =CHz). 3C-NMR (100 MHz,
CDCl3) & : 18, 33, 34, 62, 62, 126, 136, 167, 171. APCI-MS
(positive, [M+H]") : found 435.2, calcd. 434.58 for C1sH260sS>.



2.3 Fabrication of UV-cured films

SSMA (or CCMA) and HEMA were mixed in a ratio of 1/1,
w/w. Omnirad819 (ca. 10 wt% toward monomers) and THF (at
least amount) were added, and the resulting mixture was
bar-coated on a glass substrate (or a CaF2 substrate for FT-IR
spectral measurement) with an applicator. Under nitrogen
atmosphere (except for Entry 6, see Table 1), each resin film was
UV-irradiated at a wavelength of 365 nm (1.5 mW/cm?, 0-1
J/cm?). Fabricated UV-cured films were named as SS-Film (or

CC-Film).

2.4 Photo-adhesion and thermal dismantlement experiments

THF solution prepared in section 2.3 was dropped on a
substrate (Glass, Cu, or Al), which was sandwiched with another
substrate (Glass). Adhesive area was in the range from 11 to 65
mm?. UV irradiation (3.7 mW/cm?, 1 J/cm?) was performed at a
wavelength of 365 nm from the side of glass substrate. Two or
three photo-adhesive samples were prepared for each
combination (Glass-Glass, Glass-Cu, and Glass-Al), which
were subjected to shear stress measurements. For Glass-Glass
photo-adhesive samples, thermal dismantlement test was also
conducted. They were heated on a hot-plate until two substrates

were separated with a small force.

2.5 Preliminary re-adhesion experiments with UV-cured films

On a hotplate (60°C), two UV-cured films (SS-Film
-S8S-Film, SS-Film-CC-Film, and CC-Film-CC-Film) were
pressed with a weight of 100 g for 5-15 min. Adhesive area was
100 mm?. Adhesion state was judged at room temperature for

each sample.

3. Results and Discussion

3.1 Fabrication of UV-cured films

Pencil-hardness of SS-Film was increased, by increasing
irradiation energy from 0 to 1 J/cm? (Entries 1-4, Table 1).
Practical pencil-hardness (H) was obtained with 1 J/cm? of
irradiation, which was fixed as an experimental condition in this

study. After the irradiation, tack of the film surface was
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Table 1 Mechanical and thermal properties of UV-cured films,
fabricated with SSMA (or CCMA) and HEMA (1/1, w/w).

Entry Monomer Irradiation energy Pencil- Tao  T4(DSC)

[J/em?] hardness  [°C] [°C]

1 0.50 Liq. - -

2 0.75 <6B - -

3 SSMA 1.00 H 260 48

4 0.00 Liq. - -

52 1.00 Lig. - -

IS S L. L B,
7 CCMA 1.00 2H 225 71

Befi
UeVore W

Abs. []
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After
uv

2000 1800 1600 1400 1200 1000
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Fig. 2 FT-IR spectral changes of a film containing SSMA, HEMA
and Omnirad819, during UV irradiation.

disappeared completely. On the other hand, films were not cured
without addition of Omnirad819 or displacement with nitrogen
(Entries 5, 6). These results indicated that the UV curing was
triggered by photo-decomposition reactions of Omnirad819 to
generate radical species, as shown in Scheme 1. CC-Film was
also fabricated with the same experimental conditions (Entry 7).
Both pencil-hardness (2H) and glass transition temperature (7g,
71°C) of CC-Film became higher than those of 8S-Film (H,
48°C). SS bonds in SS-Film would increase the free volume in
bulk to make the material soft, comparing with -CH2CHz- bonds
in CC-Film. On the other hand, 10% of decomposition
temperature (7q10) of 8S-Film (260°C) became higher than of
CC-Film (225°C). SS bonds in SS-Film could quench thermal
decomposition reactions through the bond-exchange reactions
with generated radical species.

Fig. 2 shows FT-IR spectra of a film containing SSMA,



HEMA and Omnirad819, before and after 1 J/cm? of UV
irradiation. A peak at 1637 cm™!' was disappeared after irradiation.
This peak was assigned to stretching vibration of C=C bonds,
indicating quantitative consumption of methacryloyl groups of
SSMA and HEMA, to form cross-linked polymer networks.
Resulting UV-cured films were transparent, and the
transmittance (%T) at a wavelength of 550 nm was 96%, even

after the UV irradiation (Fig. 3).

3.2 Photo-adhesion experiments

Photo-adhesion of two substrates was confirmed with mixed
materials consisting of SSMA (or CCMA), HEMA, and
Omnirad819 (Table 2). Strong adhesion was observed for
Glass-Glass photo-adhesive samples regardless of methacryl
monomers, which showed material failure. In the cases of
Glass-Cu or Glass-Al samples, the maximum shear stress was
increased by using SSMA instead of CCMA. These results
indicate that SS bonds in the adhesive layer would interact with
metallic surfaces.!® Interestingly, there was clear difference of
shear stress for Glass-Al samples. Our group reported some
kinds of SS bond-containing photo-adhesive materials,'®!517-19
which concentration of SS bond-cross-linking points was below
5 mol% toward mono-functional monomers. In these reports,
Glass-Al photo-adhesive samples showed low shear stress
(0.3-0.5 MPa), and the effect of SS bonds to Glass-Al adhesion
could not be confirmed. On the other hand, the concentration in
this study was calculated to 30 mol%. Increasing the SS
bond-concentration made adhesive strength stronger, and

clarified the role of SS bonds for interaction with Al surface.

3.3 Thermal dismantlement experiments

Thermal dismantlement was tried using Glass-Glass
photo-adhesive samples, which it was expected that cohesive
failure would be observed after the dismantlement in the case
using SSMA as a monomer, due to SS bond-exchange reactions
at elevated temperature.'*!> However, complicated interface
fracture was observed, and adhesive residue was remained
irregularly on each substrate (Fig. 4). This would be because both

interfacial strength and cohesive force were still weak to realize

57 2024

T T T T T T

100 Before UV

——
After UV
80

60

%T

40

20

0 |
300 400 600 800 1000

Wavelength [nm]
Fig. 3 UV-Vis spectral changes of a film containing SSMA,
HEMA and Omnirad819, during UV irradiation. Inset: a
photo-image of 8S-Film fabricated on a CaF, substrate.

Table 2 Results on photo-adhesion experiments (n = 2, 3). The
ratio of SSMA (or CCMA) / HEMA was 1/1, w/w.

Max. shear stress [MPa]

Sanpls SSMA/HEMA _ CCMA/HEMA
Glass-Glass (Material failure)
Glass-Cu 6.11 4.64
Glass-Al 5.63 1.85

Containing
SS bonds
583G

" Not containing
SS bonds
> 90°C

Fig. 4 Observational results on thermal dismantlement
experiments of Glass-Glass photo-adhesive samples fabricated
with HEMA, Omnirad819, and SSMA (upper) or CCMA
(below). Dismantling temperature was also shown for each

sample.

Table 3 Results on preliminary re-adhesion experiments by using
SS-Film and/or CC-Film. The ratio of SSMA (or CCMA) /
HEMA was 1/1, w/w.

Heating SS-Film SS-Film CC-Film
time [min]  with SS-Film with CC-Film with CC-Film
5 Adhered Not adhered Not adhered
10 Adhered Not adhered Adhered a little
15 Adhered Not adhered Adhered a little

complete cohesive fracture. Dismantling temperature was

decreased by using SSMA (55°C) instead of CCMA (more than



90°C). This result was supported by the 7y result mentioned

above.

3.4 Preliminary re-adhesion experiments with UV-cured films

Photo-adhesive samples fabricated with SSMA (or CCMA)
and HEMA (1/1, w/w) did not have complete cohesive fracture
as shown in Section 3.3. Therefore, preliminary re-adhesion
experiments were conducted with corresponding UV-cured films,
SS-Film and CC-Film (Table 3). Gentle press and heating made
two films to fuse, which was clearly observed in case of
SS-Film-SS-Film samples. At the interface of two films, fusion
of cross-linked networks containing SS bonds would be caused
through SS bond-exchange reactions'®!3 (Fig. 5(a)). On the other
hand, such exchange reactions were not caused at the interface of
SS-Film-CC-Film or CC-Film-CC-Film samples (Fig. 5(b),
(c)). Disappointingly, shear stress of the adhered samples was too

weak to be measured.

4. Conclusion

Di-functional methacryl monomer SSMA was designed and
synthesized for using in radical UV curing. SSMA was mixed
with HEMA in the ratio of 1/1 (w/w) to fabricate UV-cured films
having practical pencil-hardness. The mixture was applied for
photo-adhesion of some kinds of substrates. Not only thermal
dismantlement but also re-adhesion would be expected with
gentle heating. Although further composition adjustment is
needed to realize a complete dismantlement-re-adhesion cycle,
this material would become a candidate for future reusing system

of adhesive materials themselves.
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Influences of the Melting Process on the Optical Properties in
High Refractive Index BaO-B:0s3-TiO: glasses

Tomoharu HASEGAWA

The fundamental optical properties and devitrification process were studied in the glasses of the BaO-B203-TiO> ternary system.

The transmittance spectra, refractive index and dispersion show that the glasses have favorable optical properties comparable to the

conventional optical glasses.
for the crystallization.
fabrication process.

thermal stability in these glasses.

Keywords : glass, optical properties, crystallization, XRD

1. FL®HIC

T T A& IR LR TV 5 &, T AT
W7k T 5. — RIS H T A OfERALITERTER
HRIREZ B SE D En%L, BT LhIHA1%
V. =, ARBMMEE R T SR 235E10T
IRz Z b d D, L& 2L, BaoAaE
REZARER I AR LIZIHEAT T A0, Z% e R I Bl
ZR T IR 2 W SRS T A DSHFSE S AUk
Rx EFTnD

Box (TR A L, VORI N RS 1221005
AT T ACHBNT, FIRIFREEZ RN T T A
IZHEH LTI ZIT o TN D, BRI THRIGFR T T A%
T, EEAQTEHEIENYFEFTE S BaO-B205TiO2
RA T AEHNT, BULEIC L 5 ERb OB AT~ T X
7=. BaO-B:05-TiOz % 4 F A DfEFALIZ SN TIEL L D
WMENH DN 1Y, BN TICA 4 72 BMLERIERE & Sk
WRRICBT 2RI, R EM FHEBELRBEESEL
DOREICONWTRROND Z LT EAER . Fx 1TE

The thermal stability of the glasses was also estimated by the XRD measurements in the glasses heat-treated
The alumina crucible was used to estimate the influence of the alumina contamination in the practical glass

It is supposed that the alumina contamination does not induce the obvious degradation of the optical properties and
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Public Nature of Language and Different Conceptual Schemes

Yu NAKAYACHI

This paper considers the public nature of language. Should we assume that a speaker's language can be understood by anyone who has

sufficient evidence and rationality ? Or should we assume that it need not necessarily be understood by everyone, but only by those who

share conceptual scheme? This question connects to the question of intelligibility of the idea of different conceptual schemes. And the

question of the intelligibility of different conceptual schemes ultimately leads to the question of whether intelligibility requires epistemic

conditions. The argument considered in this paper is based on the fact that concepts such as language and truth are theoretical concepts. And

it is made clear that, at least in that argument, it does not follow that epistemic conditions are required.

Keywords : philosophy of language, public nature of language, conceptual scheme, Donald Davidson
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Considering the Suitability of Task-Based Language Teaching at the National
Institute of Technology

Takuro FUJITA*!

This study discusses the applicability of task-based language teaching (TBLT) at the National Institute of Technology
(KOSEN). It starts with a brief introduction of TBLT, referring to a definition of task and TBLT, the distinction between TBLT
and task-supported language teaching, and the concept of needs analysis. Subsequently, it discusses the suitability of TBLT at
KOSEN, emphasizing that TBLT aligns well with English education at KOSEN due to its compatibility with designing a
curriculum for engineers and KOSEN students’ perceived needs, its minimal influence on entrance examinations, and the fact
that it requires no fixed textbooks. Thereafter, it discusses potential issues of introducing TBLT at KOSEN, which encompass
limited opportunities for teacher training, a lack of task materials for KOSEN students, and dealing with diverse classroom
constraints. Finally, this study suggests the necessity for more research in the context of KOSEN, emphasizing the importance

of a systematic evaluation of TBLT at both the classroom and program levels.

Keywords: task-based language teaching, EFL environment, KOSEN

1. Introduction

The aplicability of task-based language teaching (TBLT)
in the English as a foreign language (EFL) environment has been
widely discussed from various perspectives. Researchers have
examined the efficacy of TBLT from diverse viewpoints, such as
teachers’ affective response, learers’ perceptions, and language
development . The suitability of TBLT in Japan has also been
discussed 2. However, few studies have considered the
feasibility of TBLT at the National Institute of Technology
(KOSEN).

Compared with other educational institutions in Japan,
KOSEN has some unique characteristics. First, unlike other
educational institutions, KOSEN has a clear mission to foster
engineers. Second, although KOSEN is one of the higher
education institutions in Japan, its students are younger than those
inuniversities. Students typically enter a regular course in KOSEN
at the age of 15 and graduate when they are 20. This means that
KOSEN students’ ages are generally equivalent to those of high
school students and university students in lower grades. Third,
KOSEN has its own established curriculum. While educational
goals and contents for junior high or high schools are stipulated in

*Course of General Education 't-fujita@fukui.kosen-ac.jp
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the course of study by the Ministry of Education, Culture, Sports,
Science and Technology (MEXT), those for KOSEN are originally
stated in the Model Core Curriculum. Owing to this uniqueness,
many KOSEN teachers believe that English education that fits the
context of KOSEN is essential ®.

Based on this background, this study discusses the
feasibility of TBLT at KOSEN. It starts with a brief introduction of
TBLT, followed by the suitability of TBLT at KOSEN and possible
issues for implementing TBLT at KOSEN.

2. Task-Based Language Teaching

In TBLT, a task is considered an activity that requires
learners to use language in some way to complete its outcome. Ellis
and Shintani ¥ propose four criteria for an activity to be considered
atask. First, the activity's primary focus should be on meaning; that
is, the purpose of the activity should be to encode and decode
messages. Second, there should be some kind of gap. The activity
requires learners to fill the gap by conveying messages or
expressing thoughts and opinions. Third, learners should primarily
rely on their own linguistic and non-linguistic resources to
complete the activity. This means that the language to use is not

pre-determined in the activity, so leamers will be expected to use



their knowledge and skills to complete it. Fourth, there is a clearly
defined non-linguistic outcome. Namely, when learers perform a
task, their focus needs to be on achieving the goal. The criteria for
a task in Ellis and Shintani ® show that it is utilized to provide
opportunities to use English for communication and is not aimed
at learning a specific linguistic form (e.g,, past tense).

A task is considered the basic unit of organization in TBLT
and task-based lessons are designed around a task. Various
activities are planned to facilitate the implementation of the main
task and/or direct learners’ attention to a linguistic form. The former
includes activating learners’ schema or background knowledge
and introducing expressions that might be useful for implementing
atask. The latter includes providing corrective feedback on the task
and opportunities for task repetition. When creating a task-based
syllabus, the basic unit is a task, not a grammar structure or
textbook topic. This suggests that a task-based syllabus needs to be
designed by choosing tasks and sequencing them appropriately
according to the class goal.

It is possible that a task can be utilized in different ways. It
can be incorporated into a traditional structural syllabus or the last
phase of the PPP (presentation, practice, and production) approach,
whose aim is to teach target grammatical structures systematically.
Such approaches are called task-supported language teaching
(TSLT) and are considered different from TBLT as they are
underpinned by different rationales %'V, In TSLT, a task is used to
practice using a target grammatical structure accurately. In this case,
the structure to use in the task is pre-determined, and learners are
required to use it during the task. Thus, they are directed to focus
their attention on the target structure. However, in TBLT, learners
work on a task to achieve a non-linguistic outcome, and language
is used as a tool to achieve the goal. The language to be used is not
pre-determined, so learners need to use their own linguistic and
non-linguistic resources to achieve the target outcome. Therefore,
attention to linguistic form arises incidentally during the task in
TBLT. Such an incidental focus on form is considered to promote
language acquisition 2.

Needs analysis is considered a crucial element of TBLT.
Long 'V argues that TBLT allows leamers to provide English
courses specifically designed for a particular population of learners,
and needs analysis is a starting point to achieve them. He proposes
a systematic way of creating a task-based syllabus based on task-
based needs analysis. It starts with identifying target tasks (i.e.,
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what learners need to be able to do in the new language 'V). Next,
common features of target tasks must be summarized into target
task types because, according to Long 'V, sometimes the list of
target tasks will be too long to build a syllabus. Finally, pedagogic
tasks, a simpler version of the target tasks 'V, should be made based
on the target task types, and a task-based syllabus should be
designed by sequencing and classifying pedagogic tasks.

3. Suitability of TBLT at KOSEN

In this section, I will argue that TBLT is suitable for
KOSEN for several reasons, which include its compatibility with
designing a curriculum for engineers and KOSEN students’
perceived needs in English learming, its minimal influence on
entrance examinations, and the fact there are no fixed textbooks.

The next section discusses each point in detail.

3.1 Compatibility with Designing a Curriculum for Engineers

TBLT theoretically allows teachers to design a curriculum
incorporating the situation that students need to face in their future
workplace as engineers. As mentioned above, needs analysis
enables teachers to identify target tasks, which subsequently makes
it possible to create pedagogic tasks by summarizing the target
tasks into target task types. A syllabus suitable for engineers can be
constructed by sequencing the pedagogic tasks 'V. Due to
KOSEN’s objective of fostering engineers, TBLT aligns with
English education in KOSEN, namely, providing a program
designed for a particular group of leamers.

It is essential to note that while conducting needs analysis
is time-consuming, research exploring engineers’ needs to use
English in their workplaces has shown that they are required to use
English in diverse situations. For example, Kaewpet ¥ explored
the situations that Thai civil engineering students will face in their
future workplaces. Semi-structured interviews were conducted
with engineers, engineering teachers, former engineering students,
and ESP (English for Specific Purposes) teachers. Their findings
revealed 33 situations, including reading manuals, writing English
in design drawings, and using technical terms in professional Thai
conversations. Fujita '¥ also investigated the situations that
Japanese KOSEN students may face in their future workplaces.
Semi-structured interviews were conducted with engineers,

engineering teachers at KOSEN, and KOSEN students in an



advanced course. The results showed 15 target task types and 30
target tasks (e.g., introducing a product, daily conversation,
reporting the progress of work, presenting research, reading
academic journals, and explaining how to operate equipment).

Some researchers have identified types of situations where
KOSEN students use English in their school life. Suzuki ',
interviewing four engineering teachers, two students in an
advanced course, and three graduates, examined in what situations
students might need to use English in their classes. She found four
target reading tasks (ie., reading academic articles, textbooks,
manuals, and datasheets), two target writing tasks (i.e., writing a
title and an abstract, and explaining a chart in a thesis), and two
speaking and listening tasks (i.e., presentations, dealing with Q&A
sessions). Kashimura et al. '© interviewed KOSEN students and
graduates who had joined an international internship program and
examined their language use during the program. They found that
the students needed to employ multiple languages during the
programs, which included English, Japanese, and a local language.
They also found over 50 target tasks that their participants
experienced during the internship, arguing that students
experienced a variety of language use at work, during breaks, and
outside of work.

These studies are beneficial for KOSEN teachers to
identify engineers’ target tasks. Utilizing this information, KOSEN
teachers can design and implement pedagogic tasks appropriate for
students in each department, which will allow their students to
learn English while envisioning their future language-use
situations.

3.2 Compatibility with Learners’ Perceived Needs

The notion of TBLT is compatible with KOSEN students’
perceived needs. Research has shown that KOSEN students
generally believe English is necessary for their future careers.
Targeting first-year to fifth-year students, Sugiura '” examined
KOSEN students’ perceived needs and reported that the most
frequently reported reasons for them to study English was for their
future jobs, which accounted for 61.2%. Yamamoto et al. '®
replicated Sugiura’s ! study and revealed that the most frequently
reported reason for studying English was for their future jobs, with
approximately half of students learning English for this purpose.
Most of KOSEN students’ future jobs are related to engineering.
The findings from these studies align with the notion of TBLT as it
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allows teachers to respond to students’ needs by proposing a
systematic way to design tasks and syllabi suitable for a particular
group of students.

Introducing TBLT is also expected to enhance students’
positive attitudes toward English. Previous studies on KOSEN
students’ motivation have shown that they tend to have extrinsic
motivation but lack intrinsic and integrative motivations. Maeda '*)
examined patterns of second-year students' motivation for English
based on the framework of self-determination theory %), His study
showed that most of the students had identified regulations, a type
of extrinsic motivation that includes “a conscious valuing of a
behavioral goal or regulation, an acceptance of the behavior as
personally important” (p.17) 2V. He further explored the patterns of
students’ motivation and found that the external group (i.e., those
with strong identified, introjected, and extemal regulations)
contained the largest number of students, followed by the identified
and external regulation group (i.e., those with strong identified and
external regulations). Ikeda 2 explored first-year students’
motivation for learning English. Targeting 120 students, her study
employed a questionnaire including three open questions about
why KOSEN students study English, and the data were analyzed
using a text-mining approach. The results showed that the common
words the students used in the questions included “‘sforai” (future),
“eigo” (English), “hitsuyo” (necessary), “gaikoku” (foreign
countries), “shigoto” (work), and “’shakai” (society). However, the
words “tanoshii’ (fun) and “suki” (like) were notably absent.
Ishikawa 2 also implemented a survey on English learning
targeting 41 third-year students. In her study, many students
reported they neither liked nor disliked English, and they spent less
time studying English than high school students of the same age.
Her study also revealed that students’ motivation to study English
was highly related to social needs, classes, exams, and graduation,
whereas their interest in English was low. These findings indicate
that KOSEN students generally believe English is essential for
their future but do not enjoy learning English.

However, previous studies implementing a task-based
program found that students had positive perceptions of TBLT. Lai
et al. ¥ implemented a task-based program consisting of eight
sessions in Chinese classes at an online high school. One-hour
small group synchronous sessions with their instructor were
conducted, and students also worked on various asynchronous

sessions (e.g., writing a short essay and recording oral responses to



complete a dialogue). They reported that the students showed high
enjoyment scores at the end of the semester. Chen 2 conducted a
task-based extensive reading program at a university in Taiwan.
The students read the self-selected books and worked on various
tasks (e.g., making predictions, writing a letter to one character, and
creating a different ending). He found that his students felt a sense
of achievement and were motivated to read more books. Based on
the findings, Chen suggested that the task-based extensive reading
program promoted the students’ intrinsic motivation and
contributed to alleviating their anxiety about reading. Targeting
ninth-grade junior high school students in Japan, Kawai 2
implemented eight task-based lessons for eight months. He
designed various kinds of tasks (e.g., jigsaw, opinion exchange, and
narration tasks) based on a textbook approved by MEXT and
found that the lessons significantly promoted the students’ positive
perceptions of English. The findings of these studies suggest that
TBLT is perceived positively by students in diverse EFL contexts.
Consequently, it is likely that KOSEN students may also view
TBLT favorably and enjoy learning English through TBLT.

3.3 Minimal Influence of Entrance Examinations

Most KOSEN students are not influenced by high-stakes
entrance examinations. Junior high and high school students are
required to take entrance examinations to enter higher education,
which is one of the major concerns of implementing TBLT in the
Japanese context. As many high schools and universities require
English entrance examinations for prospective students, English is
one of their major subjects for them. Many students are aware of
English for examinations because they might affect their future
success % . In many cases, English entrance examinations include
grammar, vocabulary, reading, writing, and listening, and they test
students’ accurate use of language %", which makes students
disinclined to focus on English communication 2”. However, this
situation is not applicable to KOSEN students. Few third-year
students, who are usually the equivalent ages of third-year students
at high school, take university entrance examinations. This means
that KOSEN students are less likely than junior high school and
high school students to study English for examinations because the

exams might not affect their future success in life and their careers.

3.4 No Fixed Textbooks
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English teachers at KOSEN can select textbooks and
teaching materials appropriate for TBLT more autonomously than
those in other school contexts. Elementary, junior high, and high
school teachers need to employ the textbooks approved by the
MEXT, but no such rule applies to KOSEN teachers. It is true that
many KOSEN teachers use MEXT-approved textbooks for lower-
grade students ¥. However, using such textbooks is not compulsory,
and teachers can choose textbooks and supplemental materials
freely according to the class goals.

Although I do not intend to criticize the quality of
textbooks approved by MEXT, they are not necessarily the best
choice for implementing TBLT. Many of them contain target
grammatical structures in each section that students must learn .
Also, many of the MEXT-approved textbooks do not include
sufficient communication activities that meet the criteria of a task.
Fukuta et al. ® targeted three kinds of textbooks for junior high
schools and examined whether communication activities in the
textbooks met the task criteria proposed by Ellis and Shintani .
Their study revealed that few activities in the textbooks met all the
criteria of a task. Specifically, few activities were designed to get
learners to use their own linguistic and non-linguistic resources.
Many communication activities in the textbooks required learners
to read the dialogues in the textbooks or select or replace particular
expressions, which were far from meeting the criteria of a task.
Therefore, teachers need to create tasks and independently
incorporate them to implement TBLT while using such textbooks

28)

4. Potential Issues for Implementing TBLT at KOSEN

There are several potential issues and concerns about
introducing TBLT at KOSEN. These encompass limited
opportunities for teacher training, lack of task materials for
KOSEN students, and dealing with diverse classroom constraints.

The next section discusses each issue in detail.

4.1 Limited Opportunities for Teacher Training

KOSEN teachers have few opportunities to learn teaching
methodologies, including TBLT. As teachers at KOSEN, akin to
university teachers, do not need to have a teaching license, KOSEN
English teachers have often had few opportunities to learn English
teaching methodologies compared to elementary, junior high, and



high school teachers. Because of this situation, teachers at KOSEN
have limited opportunities to leam about TBLT or tasks, whether
in pre-service training or in-service training,

Opportunities to learn TBLT are essential for KOSEN
teachers to implement it successfully for several reasons. First, the
teacher’s role is crucial for implementing TBLT effectively. As Van
den Branden ) highlights, teachers play various roles in TBLT,
such as designing tasks and lesson plans, providing models and
feedback, eliciting learners’ target language, directing students’
attention to meaning and form, creating optimal opportunities to
develop language skills and linguistic knowledge, and supporting
learners individually. This suggests that teachers need considerable
expertise 3%, and their dedicated contributions are vital for effective
implementation of TBLT.

Second, conducting task-based lessons according to the
proposed principles of TBLT is not easy for teachers. Ogilvie and
Dunn 3, for example, found that student-teachers who took
teacher education on TBLT showed interest in it but applied few
TBLT principles to their teaching practice for several reasons (e.g.,
epistemological issues, cultural norms, and a lack of support).
Research has also shown that even designing a task following the
principles of TBLT is difficult for teachers. Erlam 32 examined how
successful teachers who took teacher training on TBLT create tasks
that satisfy the four criteria proposed by Ellis and Shintani ° and
found that less than half of the teachers could successfully design
tasks that met the criteria. Another study found that teachers may
lack confidence in implementing TBLT in their teaching practice.
Jeon and Hahn * showed that half of the middle and high school
teachers in their study reacted negatively to implementing TBLT in
their lessons because of the following reasons: a lack of knowledge
of TBLT, difficulty in assessing learers’ task-based performance,
and worries about dealing with learners who are not used to task-
based lessons. Targeting private high school teachers in China,
Chen and Wright 3¥ examined what factors affected the adaptation
of TBLT in teaching contexts. They reported that although the
teachers were provided with strong institutional support for
communicative teaching, they were reluctant to introduce TBLT
due to their perceived lack of professional development and
confidence in the capability of task design and achieving successful
task outcomes. All these studies indicate that successful
implementation of TBLT is challenging without continuous
learning opportunities.
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4.2 Lack of Task Materials for KOSEN Students

KOSEN teachers have limited access to teaching materials
that are suitable for TBLT. As mentioned above, the educational
system at KOSEN has unique characteristics, and KOSEN
teachers believe that English education designed specifically for
KOSEN is crucial. Nevertheless, the number of English textbooks
specifically designed for KOSEN students is minimal.
Additionally, although some new materials have been recently
published, there are insufficient task materials for Japanese
students *. In such circumstances, finding suitable task materials
for KOSEN students is challenging,

The lack of appropriate materials is also a notable concern
for implementing TBLT in diverse contexts *. In fact, Chen and
Wright * reported that one of the Chinese private high school
teachers’ concerns about conducting TBLT was the burden of extra
work spent designing tasks for students. They needed to design
tasks that fit their teaching contexts independently because the
textbooks they employed were not task-based. Similarly, Carless
37 found that primary school teachers in Hong Kong struggled with
the additional workload of preparing for classes due to a lack of
appropriate materials. In Harris 2, TBLT practitioners in various
teaching contexts in Japan reported that one of the drawbacks to
employing TBLT in their classes was the insufficient amount of
appropriate teaching materials and lesson plans for teachers and the
time required to prepare them. If teachers implement TBLT
without access to appropriate materials, they need to design tasks
and consider how to implement them independently. This costs
extra time, and teachers feel a psychological burden when forced
to design task materials 2.

One possible way to design and share tasks with other
teachers efficiently might be to adapt existing tasks to specific
teaching contexts. Gurzynski-Weiss and her colleagues have
created a website called The TBLT Language Learning Task Bank
(https:/tblt.indiana.edu/index.html), and teachers and researchers

have uploaded various kinds of tasks there *®). Designing their own
teaching materials while referring to the existing tasks uploaded on
the website may allow teachers to save time as they can “borrow”

the structures or content of existing tasks.

4.3 Dealing with Diverse Classroom Constraints



KOSEN teachers are required to deal with various
concerns and constraints when implementing TBLT in their
classrooms. Previous research has reported that teachers face
various difficulties in implementing TBLT in EFL classrooms
23939 In many cases, the number of instructional hours for
English is limited. Additionally, some teachers need to conduct
English classes targeted at large groups of students. The mismatch
between TBLT and Japanese leaming styles is also an issue. While
English classes in many Asian countries tend to value group
consensus and teacher-centered practices, TBLT emphasizes
individuality and students’ active participation. This indicates that
TBLT practitioners and students do not share the same perspectives
on good classroom behavior, which might lead to students
experiencing increased anxiety and dissatisfaction “, It has also
been reported that some teachers struggle to manage lessons
because their students avoid producing target language and employ
their L1 excessively, leading to classroom noise )*?. These
constraints hinder the effective implementation of TBLT 39,

Many of these constraints are applied to the English
learning environment at KOSEN. The class sizes at KOSEN are
large, with approximately 40 students in each class. The number of
instructional hours is limited as English classes are held only once
or twice per week. Most KOSEN students are Japanese and have
studied only at Japanese elementary and junior high schools, and
are thus used to Japanese learing styles. They may tend to value
group consensus and teacher-centered teaching practices. This may
lead to the conceptual mismatch between TBLT and their learning
styles. It is also possible that KOSEN students may rely on their L1
and avoid producing L2 during lessons. Although it is difficult to
deal with some of the above constraints (e.g., class sizes and limited
instructional hours), teachers need to address these issues and

consider how to manage them effectively.
5. Conclusion

This paper discussed the possibilities and challenges of
introducing TBLT at KOSEN. Specifically, it argued that TBLT is
a good fit for the English classes at KOSEN as it allows teachers to
create a curriculum designed for engineers. TBLT is compatible
with KOSEN students’ perceived needs and motivational
properties. It was reported that many KOSEN students study
English for future jobs but do not enjoy learning it. TBLT is
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compatible with such KOSEN students’ affective responses to
English because it theoretically offers a curriculum designed for
their future jobs and is expected to enhance positive attitudes
toward English classes. KOSEN students are less influenced by
high-stakes entrance examinations for universities. KOSEN
English teachers are not necessarily required to use textbooks
approved by the MEXT, and they can choose teaching materials
according to their class goals and situations. This study also
presented several potential issues for implementing TBLT at
KOSEN: KOSEN teachers lack sufficient opportunities to learn
TBLT and other teaching methodologies, and task materials for
KOSEN students are limited, so teachers need to design tasks by
themselves, which costs extra time and burdens them. Teachers
must also deal with various classroom issues such as large class
sizes, limited instructional hours, avoidance of English and
massive L1 use, and classroom management.

More evidence for successful implementation of TBLT at
KOSEN is needed, particularly a systematic evaluation of the
effectiveness of TBLT at KOSEN. Evaluations can and should be
conducted at both the program and lesson levels. The former
includes examining to what extent a TBLT program is successful
and at what point a TBLT program needs to be improved, whereas
the latter encompasses exploring whether individual tasks or
individual lessons work in a particular context 191249, Additionally,
for a systematic evaluation, the effectiveness of TBLT must be
examined from various perspectives, which include whether
students learn a new language or develop language skills through
TBLT, whether they perform tasks as teachers intend, and what
they perceive about TBLT 2. Evaluation of TBLT in KOSEN has
been rarely conducted from any perspective, and accumulation of

systematic evaluation is vital in the future.
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Research Report on the 5 May 2023 Okunoto Earthquake

Masaho YOSHIDA, Masakatsu MIYAJIMA and Hayato NISHIKAWA

On 5 May 2023, a magnitude 6.5 earthquake struck the coast of Ishikawa Prefecture, Japan. The earthquake caused 48 human casualties

and damage to 1,685 houses. This report presents a summary of the earthquake and geotechnical damage, based on field surveys conducted

immediately after the earthquake as well as information collected by local government and the mass media. As a result, the causes of damage

to houses and water outages, and the characteristics of the earthquake ground motion are shown. In addition, the outline of damage caused by

the ground failure, such as road closures, slope failures, and liquefaction, is clarified.

Keywords : 2023 Okunoto Earthquake, reconnaissance, earthquake motion, geotechnical damage
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