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On the matrixes which express the hexahedral group (Sequel)

Hisakauzu MIYAMOTO, Yasuo MATSUDA

Our researches have stated from the study of the enantiomer especially in the case of the regular
tetrahedron. We shall consider a cube in which a regular tetrahedron inscribed. And we shall
introduce a diagram showing the positions of four diagonal lines of a cube. According to this

diagram we can determine the 3 degree orthogonal matrixes which express the operations of the

cube. And we can easily obtain the information about the enantiomer of the regular tetrahedron.

Key word: enantiomer, chirality, the tetrahedron, the rotation and the reversing of
the cube, the hexahedral group, the symmetric group, the orthogonal matrix
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Mathematical studies of the lethal genes

Yasuo MATSUDA, Yuma TANAKA, Sotaro YAMANE

"Lethal gene" is the gene that, its owner dies when it was combined. Why is there a gene not to live but to die.

Interested in this gene, we have started to study mathematically the lethal gene of mice.

Mice have either or both of yellow genes () and gray genes (y). The parent's genes are transmitted one by one
to the child. Gene for yellow () is dominant to the gene for gray (y). However, when (YY) is combined, the child

dies. This is the "lethal gene".

YY — death, Yy — vyellow, yy — gray

We have gotten the following conclusions.

If there is the lethal gene, almost all mice turn to gray.

With lethal genes, the growth rate of mice is suppressed to about three quarters.
In the absence of the lethal gene, the proportion of the gene is constant, and there is no change depending on the
number of generations n. However, if there is the lethal gene, it varies depending on n.
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Wasan in Kurume

Yasuo Matsuda

The mathematics developed in Japan during the Edo era is called “Wasan™. In the Edo era Japan had been a

seclusion country, so mathematics inherent to Japan developed with little influence from the West. Wasan had

spreaded widely as the advanced mathematics, the practical mathematics, and mathematics for fun. However in the

Meiji era, the government adopted the mathematics that was transmitted from the West, so Wasan got disappeared.

Yoriyuki Arima was a lord of Kurume-Han. He loved mathematics (Wasan) and worked as a lord and studied

mathematics. He issued a book on Wasan called "Shuki Sanpo" and had spreaded Wasan throughout Japan. He also

invited renowned mathematicians (\Wasannka) from all over the country, and Kurume-Han made a prolific result.

I have studied Wasan in Kurume as the regional history and mathematics. In this paper | would like to report the

results of the researches and practical results so far.
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Raising Communicative Assertiveness and Self-Motivation Levels in Our Electrical

and Electronic Engineering Department Students:
Part 1 - Needs Analysis and Evolution of the English Communications Practicum (ECP) Course

Frank CARBULLIDO, Takashi IKEDA, Yasuyuki HIRAKAWA, Naohiro KOSHIJI

Department of Electrical and Electronic Engineering
National Institute of Technology, Kurume College

From 2013 to the present (2017), the Department addresses specific English communicative needs of its students through
its English Communications Practicum (ECP) course. The ECP has evolved to emphasize the nurturing of self-
assertiveness and debating prowess, traits not only necessary to be globally-competitive engineers, but which also are
recommended outcomes in the Model Core Curriculum (MCC) guidelines. Here, in Part 1, the rationale for the
establishment of the ECP program is described along with its evolution over the last four years and the direction it aspires
to take. Part 2 describes more in detail the structure, pedagogy and activities of the ECP curriculum, as well as its strengths,

weaknesses and future.
1. Introduction

Competency in the English language is without a
doubt an important asset for the global-minded
Japanese engineer. But language skills alone are not
enough. Studies show that basic communication skills
and emotional intelligence are of even greater
importance for one’s career in engineering. Engineers
must not only be experts in their technical field, but
should be active and engaging team problem-solvers, a
challenge magnified greatly when a team consists of
international members (Seetha, 2012).

This engineering college offers as much English
language training as the average Japanese high school
through the 3rd year. But specific training to develop
self-assertiveness and self-confidence “awareness” in a
global communicative context is still new.

This Department initiated a global communicative
competency course to try to address the needs of its
students.

2. Background

2.1 Current English education curriculum for
electrical and electronic engineering students at
National Institute of Technology, Kurume College
(NITKC)

Total number hours of English language instruction
per year

The national average for total hours per year of
English language instruction in Japanese high schools is
about 437 hours. NITKC offers 450 hours from Year 1
through Year 3 with an additional 120 - 300 hours from
Year 4 through Year 5.

PRk 294F 11 H 1 B HE
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Course content

Most Japanese high schools have required English
courses titled “Oral Communications | & 11 (0OC T &
I1)”, “English | & Il (3535 1 & 1I)”, “Reading (U —
7 4 > 7Y and “Writing (7 1 7 1 > 7)”. AtNITKC,
there are two types of courses from Year 1 to Year 3:
“English | & Il (3555 T & I1)” and “English Practicum
(FEFEEE 1, 11 & I111)”. AtNITKC, elements of oral
communications, reading and writing courses are
condensed within the English | & 11 and the English
Exercise courses (Table 1). Also, for Year 2 students,
there is also one required English conversation course
which is led and taught by a native English-speaking
instructor.

Table 1: English courses at NITKC - hours (2017)

2017 English courses
1st Semester / 2nd Semester (hours per week)
source: H29F B - web3 Z/UR - ABKTREFTHFIZE - EREFIFH
Course 1st 2nd 3rd 4th 5th Advanced Advanced
Year Year Year Year Year | Engineering [ Engineering
Year 1 Year 2
e ]| 414
EEEE 212
AN 2/4
EEEEN 22
e ] 212
FEEEEN 212
EEV 2i2
TRER 2i0
®=iEV 2i0
FFEEEE (elective) 0/2 0/2
EFIREE (elective) 0/2 0/2
IR (elective) 0/2 0/2
EERFEE | 110
Ess = on
EERHEE I 200
WITRE 210
Total hours per 6/6 46 414 4/2~8 | 2/0~6
week
Total hours per 80/90 60/80 BO/60 60/30~1 | 30/0~80
years(iﬂ:‘:;wt::;; 180 150 120 g[}f?ﬁ[) 30~120
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2.2 Global communication needs of engineers

Global engineering education researchers surveying
new engineers report that most are satisfied with
engineering knowledge gained through their
engineering education. However, a majority also report
that they were inadequately prepared in the area of
communications (Polack-Wahl, 2000; Okochi, 2010;
Requena-Carrion, 2010). Employers of engineers report
that there is a strong need for engineers to be proficient
in English language skills, particularly in oral
communication skills for:

e communications
e decision-making
e teamwork

(IMing, 2001; Klein-Gardner, 2011; Tisdell, 2017)

Oral communication and presentation skills are cited
as “one of the best career enhancers and to be the single
biggest factor in determining a student’s career success
or failure.” (Patil, Riemer, 2004)

Other skills which engineers need to possess at a high
degree include:

problem solving skills

interpersonal skills

critical and independent thinking skills
emotional intelligence (EQ)

(Seetha, 2012)

According to Klein-Gardner and Walker (2011), there
are five important dimensions (two tied for fifth) of
being a globally-competent engineer:

1. The ability to communicate across cultures.

2. The ability to appreciate other cultures.

3. A proficiency working in or directing a team of
ethnic and cultural diversity.

4. The ability to effectively deal with ethical
issues arising from cultural or national
differences.

5. Possessing an understanding of cultural
differences relating to product design,
manufacture, and use.

5. Possessing an understanding of the
implications of cultural differences of how
engineering tasks might be approached.

Employers of NITKC graduates hold them in high
regard for their technical expertise. However, in recent
years, some have expressed concern that these new
engineers, in general, have a very passive nature,
particularly in the area of communications. Examples
include:

e Not taking the initiative to express an opinion
or viewpoint.

e Not being able to effectively advocate or
defend an opinion or viewpoint.

e An unwillingness to engage in meaningful or
positive debate (detrimental to team problem-
solving).

e An overly introverted personality (detrimental
to teamwork and team problem-solving).

e A general lack of self-confidence and self-
assertiveness in social situations.

In short, these employers place high value on new
recruits with effective interpersonal communication
skills. Helping students to overcome the deficiencies
listed above are a first step towards them developing
effective interpersonal communication skills, after
which they can take strong strides towards addressing
their future global communication needs.

2.3 The gap between needs and curriculum

The number of general English courses offered at
NITKC from Year 1 through Year 3 is on par with the
number offered at the average Japanese high school.
The course titles are, likewise, similar, although the
general English courses take into account particular
requests from the five departments to adapt the general
English courses to include material which meets the
special engineering needs of the students.

Although special English language needs are
routinely addressed in the curriculum, the
communicative development needs have not been
formally addressed.

However, the main focus of these courses are on
improving the students “English” abilities and skills
with the grammar-translation method usually the main
teaching modus operandi. Even though most English
educators are well-aware of the need to improve the
communicative abilities of the students, or specifically,
to increase the students’ “willingness to communicate”
(WTC), the primary goal in second language acquisition
(McCroskey, Richmond, 1985, 1990; Maclntyre, et al,
1998), various curriculum and logistical constraints
hinder any serious efforts.

Some of the biggest constraints to improving the
willingness to communicate include:

e large class sizes of approximately 40 students

e an emphasis on preparing for English exam
material such as the TOEIC and EIKEN tests

e an emphasis on preparing for university
entrance exams in which the English sections
test heavily on grammar knowledge

e asolidified and standardized school curriculum
which allows very little room to address this
need.
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Figure 1: Macintyre, et a/’s heuristic model of variables influencing WTC (1998)

Table 2: ECP needs analysis results

Needs analysis results

1 | to be an assertive and self-confident communicator

2 | a mastery of basic survival English expressions and clarification
skills

a curious and inquisitive mind

impromptu speaking skills

question and answering skills (Q&A skills)

note-taking skills

impressionable self-introduction skills

o (N ||| AW

the ability to present one’s self confidently (conveying a positive
self-image through non-verbal communication)

9 | mastery of technical English vocabulary and expressions related
to the students’ expertise

10 | the ability to give and follow clear instructions, as well as
describe processes / procedures

11 | the ability to summarize information

12 | the ability to describe a problem

13 | mastery of the basics of argumentation (claim, data, warrant or
CDW)

14 | debating skills competency

15 | a strong problem-solving mindset

16 | good team leadership and followership skills

17 | effective group discussion and decision-making skills

18 | effective team presentation skills
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Thus, within the framework of Maclntyre et.al’s WTC
heuristic model (Figure 1), English courses taught at the
Japanese high school level address only the tip of the
WTC pyramid below (Layer 1) with limited resources
to address the deeper layers.

2.4 Needs Analysis results

Before the 2nd Semester of 2016, an informal needs
analysis was undertaken. Based on instructor
experience and an understanding of the current gap,
student surveys, potential employers’ suggestions, and
research on the global communication needs of
engineers in the near future (Marzano, Heflebower,
2012), a list of needs was derived (Table 2).

3. Our efforts to address the gap
3.1 Our approach

The Department has taken several quasi-curricular
measures to address the unique English language and
communication needs of the students. Such measures
include:

e Mandating a vocabulary self-study plan over
the course of five years to ensure that the
students are exposed to the most frequently
used academic words and expressions. Various
Department courses may test the students
knowledge of the mandated vocabulary
textbook (currently Database 4500, 4th edition,
Pearson-Kirihara, 2013).

e Supplementing technical course content with
corresponding authentic English text material
to provide exposure to the English language
terms of the technical vocabulary and concepts
the students learn in Japanese.

e Whenever possible, during factory or company
tours, exposing students to the English
language version of these visits intended for
international visitors for reinforcement of the
idea of the importance of being proficient at
English.

e Depending on the supervisor professor,
requiring 5th Year and/or Advanced
Engineering students to give an English
language version of their research paper
abstracts and/ or presentation summaries/
presentations.

e Establishing a school-wide English debating
seminar/ workshop, separate from the English
Speaking Society (ESS club), which meets for
one hour each week to provide additional
instruction and practice for interested students.

In addition to the above, since 2013, the Department
has implemented in the Department’s curriculum a
specially-designed “English Communications” sub-
course within the Department’s “Practicum Seminar”
courses for 1st and 2nd Year students.

The focus of this paper describes the intentions,
evolution, approach, highlights and results of our sub-
course “English Communications Practicum”, or ECP.

3.2 Our curriculum design priorities and approach

The founding premise of the entire program is to help
learners develop a strong self-awareness of their own
WTC (Figure 2). The regular use of self-reflection logs
serves to stress to learners that keeping their
communicative motivational levels consistent and high
is the basic mindset of a communicatively competent
person. Learners reflect on their individual performance
and interpersonal interactions in relation to the level of
their individual WTC level. The goal is to have students
build a strong self-awareness of their motivation levels
and compare that not only with the positive feedback
and reinforcement they themselves receive, but also
with that of their peers’.

3. English language
competence

2. Assertiveness
and self-confidence

1. A strong willingness to
communicate

Figure 2: ECP curriculum design priorities

Second, we target raising their sense of self-esteem so
that they can grow comfortable being an assertive and
self-confident communicators. This is done by creating
a fun and safe learning environment in which the
students are encouraged to venture outside their comfort
zones and take risks. Failure is highly encouraged and
feedback is immediate, but gentle and positive. The
goal here is not only to make failure fun, but also to
ensure that each failing experience translates into a
valuable learning one. Their sense of self-esteem grows
as they become more emboldened, realizing all failures
offer an as opportunity for skill growth.

Finally, we engage the students via meaningful active
learning (AL), exposing them to essential English
language and communication skills, particularly those
necessary for “debating competency”. Here too, to
ensure that students are meeting the objectives of the
activities, self-reflection is required followed with
positive feedback from the instructor.
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3.3 Our mission: Debating competency

Our ultimate mission is for our students to achieve (or
recognize the need to have) a high degree of
assertiveness and self-confidence to engage in
meaningful debate.

Several experts (Klopf, Kawashima, 1977; Huston,
1985; Huryn, 1986; Scannapieco, 1997; Kinjo, 2011;
Hamouda, Tarlochan, 2015) have pointed out the
overall positive effect practicing debate has on learners
including:

e Improved critical thinking skills

e  Greater self confidence in communications

e Improved social skills essential for working
with colleagues and competing against others

e  Greater sophistication in the use of spoken
English

e Improved leadership communication and team
problem-solving skills

Although there are some formal debating activities
which the students will experience in the program, the
mission is not to train them for formal debate
competition. Rather, our definition of “debating
competency” includes being able to effectively: listen to
reasoning of others; take notes of key points; clarify;
assert an opinion; give relevant support to an assertion;
critically analyze assertions; attack arguments; defend
against attacks; refute; and admit when wrong or when
one’s viewpoint is inferior ... in the context of
team-problem solving, and in a manner which allows
for the best possible outcome for the team.

This “debating competency”, as a culminating
communicative skill in our program, has much utility
for our students both in future job-hunting and in their
work as engineers in teams. In addition, competency in
debating would impart the intercultural communicative
confidence needed to be effective in a global context.

3.4 What we hope to accomplish

Our ideal of a communicatively-competent global
engineer

Similar to how the International Baccalaureate
curriculum has its “IB Learner Profile” to idealize the
define what kind of characteristics for its students
(Wells, 2011), we have delineated the following traits
(Table 3) which we anticipate our communications
program will nurture in our students to become
communicatively-competent global engineers:

Having these ideals in mind has been useful in our
selection and design of our activities and program.

Synergistic, interdepartmental collaboration

This communication program project has taken on
momentum, starting as just a supplementary course to

Table 3: Communicatively-competent global engineer ideals

Communicatively-competent global engineer ideals

1 | Self-assertive

2 | Positive-projecting

3 | Inquisitive (strong curiosity)

4 | Local- & global-minded

5 | Debating-competent

6 | Self-motivated

7 | Teamwork leadership and followership competent

8 | Reflective with a growth-mindset (lifelong learner)

allow a chance to practice communicative activities to
becoming, at present, a more formalized, debating-
centric course garnering attention from other
departments and schools.

This momentum is propelling the program towards
becoming a prototype course which could be beneficial
not just for this department, but others as well.

Thus, we seek feedback, as well as formal
collaboration to continue improving the project so that
it can be replicated and used for the benefit all students.

4. The evolution of the ECP curriculum

When the ECP course was first envisioned, there were
two main goals: 1) to give the Department students an
opportunity to practice the English skills they learned in
junior high school in practical communication situations
for engineers; and 2) to teach the fundamentals of
logical argumentation, specifically the relationship
between “claims”. “data” and “warrant” or CDW.

The 1st Year students would be given an opportunity
to undertake the first goal, but only during the 1st
Semester. From 2013 through 2015, commercial junior
high school English refresher material was used,
allowing the students to activate their passive
understanding of English skills through practical
communication activities.

Because of the relative complexity of the second goal,
it was decided that it should be offered over two
semesters and that the target learners for that portion of
the practicum would be the 2nd Year students who had
a year of studies behind them in the engineering school
and, thus, would understand logical concepts more
readily.

As there was no commercially-available material for
teaching logical argumentation targeting the
Department’s 2nd Year students, the instructor selected
material from various sources and adapted it to the level
of the learners.

In addition to learning and practicing debate, the
learners also worked to improve listening skills through
active learning activities such as reproducing words and
expressions on the whiteboard after listening to a talk in
English on CD without the script on hand. Another
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Table 4: Evolution of ECP course elements
Key elements of the course (instructor)
2013 2014 2015 2016 2017
English manga-style JHS English review |:JHS anl|sh review; TJHS anl|sh review; Q&A skills; Communication
- . istening / shadowing listening / shadowing . .
1st term | communications textbook | textbook for univ. students . . & interpersonal skills
(Hirakawa) (Hirakawa) practice; CDW practice; CDW (Ikeda / FT 1)
1st Year (lkeda) {Ikeda)
program
Q&A skills; Communication| Fluency skills; technical
2nd term [not offered] & Interpersonal skills communications
(Koshiji / FT 1) (lkeda / FT 1)
CDW / debate; CDW / debate; . L
English-only; English-only; Communicative games; . . . Debate; Q.&A .Sk""s'
. . ; . . ; e English conversation skills Communication &
1stterm | active learning using JHS | active learning using JHS pronunciation; debate .
N ; N ; (lkeda / PT 2) Interpersonal skills
English; listening / English; listening / (lkeda / PT1) (Ikeda / FT 1)
2nd Year shadowing practice (lkeda) | shadowing practice (lkeda)
program CDW.I debate-:; L . . ; o Debate; Q&A skills; Debate; Team discussion
English-only; Communicative games; | English conversation skills; c o .
. ., ! e . ; ommunication & & problem solving; team
2nd term | active learning using JHS pronunciation; debate argumentation skills . .
Enalish: li ; Interpersonal skills presentations
nglish; listening / (lkeda / PT1) (lkeda / PT 2) (Ikeda { FT 1) (Ikeda { FT 1)
shadowing practice (lkeda)
PT1 = part-time assistant instructor (Australia) PT2 = part-time lead instructor (UK) FT1 = full-time lead instructor {USA)

listening and speaking skill improvement activity which
the learners did was shadowing practice.

Based on feedback the instructors received from
learners at the end of each semester, the course content
quickly evolved. It was decided that a native English
instructor would assist from the 2nd Semester of 2014,
mainly because the School did not employ assistant
language teachers (ALTS) like other high schools had.
ALTs mainly assist English instructors with the lessons
and are seen as a good motivator for students to learn
English. In addition, ALTs offer cultural insights and
advice on language usage, pronunciation and other
practical communication tips.

A part-time native English-speaking English teacher
(NESET) from Australia was hired and assisted the
Department Subject Matter Expert (an Electrical and
Electronic Department professor), or DSME, for two
semesters from the 2nd Semester of 2014 through the
1st Semester of 2015. That NESET had a background in
teaching English to young learners so her style of
teaching was to induce a fun learning environment
through communicative games and other low-stress
learning activities. Pronunciation practice, particularly
challenging sounds for Japanese learners, was
emphasized. Debate was also practiced. Feedback from
the learners at the end of each of the two semesters was
very positive, but since she could not continue after the
1st Semester of 2015, the Department searched for
another NESET for the following semester.

The second part-time NESET was from the UK and
was employed from the 2nd Semester of 2015 through
the 1st Semester of 2016. He initiated a program of
activities for the 2nd Year class. His background was as
an English conversation school instructor so his lessons
emphasized practical conversations through role-plays
and skits. He, like the first NESET, also gave a lot of
pronunciation practice. He also exposed the learners to
emphatic communications, or how the delivery of an
utterance, through voice inflection and body language,

can change the meaning or emphasize different
things. Debating practice was touched on lightly.

From the 2nd Semester of 2016, a full-time native
English-speaking instructor from the USA was
employed. He led instruction for both the 1st and 2nd
Year ECP courses, in addition to taking on other
English- and communications-related duties in the
Department. With the advice of the DSMEs, he co-
developed the curriculum for both years. Based on a
needs analysis and an understanding of the direction the
Department wanted the ECP course to go, the instructor
developed a 16 module program spanning four
semesters. Table 4 gives an overview of the ECP’s
course development.

5. Other highlights of our efforts
The Debating Workshop

A debating workshop was established during the 2nd
Semester of 2016 to provide more debating practice and
English discussion not just the Department’s students,
but also students from the other departments. The
Workshop is not affiliated with the English Speaking
Saciety club (ESS) already established on campus. The
Workshop meets once a week for an hour, and activities
include:

1-on-1 debating practice

Team debating competitions
Presentations and Q&A practice
Problem-solving games and activities

The number of regular members is still small at five
members after one semester (2nd Semester, 2016), but
the Workshop hopes to establish a strong following and
to create regular, open debating competitions on
campus.
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Advanced Engineering (ESP)

e English Technology course (##fi#:3&): In this
course, the Advanced Engineering 2nd Year
students are taught the fundamentals of
delivering academic-level English
presentations, as well as being effective during
Q&A sessions, both as question-asker and
question-answerer. The full-time native
English-speaking instructor assists with the
course.

e Preparations for English presentations:
Advanced Engineering students are encouraged
to participate in international conferences and
give presentations in English. Students’
presentation slides are proofread, and
presentation deliveries are practiced and
evaluated.

e English papers and abstracts: Advanced
Engineering students are also encouraged to
write and submit research in English, as well as
write abstracts and summaries of their research
topic in English.

6. Discussion
6.1 Student survey results

End-of-course surveys (Table 5) pertaining to the
English Communications sub-course were routinely
conducted in order to improve the content and delivery
of the course. Three stages of surveys were given:

1. Start-up surveys (2013, 1st Semester ~ 2014,
1st Semester): During this stage, the DSMEs
instructed the ECP courses alone, using the
surveys to determine whether initial objectives
were being met.

2. Surveys relating to team-teaching with part-
time native English-speaking instructors (2014,
2nd Semester ~ 2016, 1st Semester): This was
the period when a part-time instructor teamed
with the DSME to deliver the course. Only 2nd
Year class survey responses were obtained.

3. Surveys devised by the full-time native
English-speaking instructor (2016, 2nd
Semester ~ 2017, 2nd Semester): This is the
period when a full-time instructor teamed with
the DSME to deliver the course. The survey
was devised by the native English-speaking
instructor, and both 1st Year and 2nd Year
class survey responses were obtained.

Survey result conclusions
e The students’ ability to logically make claims and

give explanations IMPROVED (2014.1 ~ 2016.1)
e Factors:

o Teaching methods and material improved
through experimentation and feedback
over the period.

e The students’ ability to express themselves in
English IMPROVED (2014.1 ~ 2016.1)

e Factors:

o Teaching methods and material improved
through experimentation and feedback
over the period.

e The students’ ability to logically make claims and
give explanations IMPROVED over the course of
two terms (2014.1 ~ 2016.1)

e Factors:

o Teaching methods and material improved
through experimentation and feedback
over the period.

e The students’ debating confidence level
IMPROVED (2016.2 ~ 2017.1)

e Factors:

o Attention was paid to providing positive
feedback and reinforcement.

o Many opportunities were provided for
debating practice and reflection.

Notes on the surveys used:

The main purpose of the surveys were for course and
program improvement over a particular period rather
than for research purposes, thus survey questions vary
over the different phases of the program and only
selected questions were used here.

The program is vastly different from when it first
began four years ago. The changes reflect insights
drawn from these informal surveys.

However, in the discussion section, recommendations
are made for standardized surveying methods and
measures for future, longer-term research of the
program.

6.2 Measuring the gap between the global
communicative needs of the learners and the ECP
curriculum

The current needs analysis results were derived from
a mixture of various inputs, using both formal and
informal methodology.

The top three needs of “self-assertiveness”, “positive
projecting” and “inquisitiveness™ at this time can hardly
be scrutinized for scientific validity. Research on
assessing the “global communicative needs for
engineers” is still sparse, and in that sense, places the
ECP initiative in ground-breaking territory.

These top traits have been intuitively derived from
what the authors know about the learners and the global
situations they might face as engineers. This intuitive
knowledge draws not only from the collective
experiences of the Department and from the established
disciplines of English as a Foreign Language (EFL),
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Table 5: Student survey result highlights

To what degree were you able to use English to logically make claims or give
explanations?*

* (The phrase "with the native English-speaking instructor” is added lo this question from 2014.2 ~ 2016.1)

‘;:f; situation mfﬁl* d\i';:g_l i | Dificut | Justrignt | Easy | Tooeasy
20141 DSME alone 39 2.60% 25.60% 61.50% 7.70% 2.60%
1 2014.2 DSME (lead) + PT NESET 38 2.60% 2560% 59% 10.30% 0%
20151 DSME {lead) + PT NESET 36 19.40% 41.70% 30.60% 5.80% 2.80%
20152 | DSME with PT NESET (lead) | 38 10.30% | 4870% | 3580% | 510% a%
20161 | DSME with PT NESET {lead) | 42 240% | 1900% | 69.00% | 4B0% | 4.80%
20171 | DSME with FT NESET (lead) | 41 1460% | 51.20% | 3410% | ono% | o00%

To what degree were you able to express your opinions in English?

‘;:f; situation mﬁfm* d\i';:gj 4 | Dificult | Justright | Easy | Tooeasy
20142 DSME (lead) + PT NESET 38 2.60% T4.40% 17.90% 2.60% 0%

2 | 20151 | DSME (lead) + PT NESET % 30.60% | 4440% | 1390% | se30w | 280%
20152 | DSME with PT NESET (lead) 39 23.10% 48.70% 25.60% 2.60% 0%
20161 | DSME with PT NESET (lead) | 42 710% | 5000% | 3B.10% | 4.80% %
20171 | DSME with FT NESET (lead) | 41 39.00% | 5640% | 490% | o0oo% %

Over the course of the year (two terms), fo what degree were you able to improve
your ability to logically make claims and give explanations?

Year situation #of Great Good Marginal Mot mmiich Mo
Tarm FESpOn it imprevernent (improvement |improvemeant
2014.2 DSME (lead) + PT NESET 38 2 60% 43.60% 23.10% 25.60% 5.10%
3 | 20151 | DSME (lead) + PT NESET 36 560% | 47.20% | 27.80% | 19.40% 0%
20152 | DSME with PT NESET (lead) 39 7.70% 46.20% 25.60% 20.50% 0%
2016.1 | DSME with PT NESET (lead) 43 2.30% 37.20% | 39.50% | 20.90% 0%
2017.1 | DSME with FT NESET (lead) 41 2.40% 53.70% | 22.00% | 22.00% 0%

Rate your debating confidence (1 = poor, 2 = so-so, 3 = good, 4 = great)

Year! #of Taken BEFORE tha start of Taken AFTER the

Tarm situation responses the &m—m:m;m‘eggmursa m?ﬁxsﬁb change
4 | 20162 | DSME with ET NESET {lead) 13 19 ER| £3.20%
20174 DSME with FT NESET {lead) 42 23 33 43.50%
2017.2 | DSME with FT NESET {lead) [not yet conducted)
Acronyms

DSME = Department Subject Matter Expert Teacher MESET = Native English-speaking English Teacher PT = part-time  FT = full-time

English language education, and communications, but
also from areas such as psychology, sociology,
philosophy, kinesiology and management.

Although this holistic approach may try to justify the
ECP initiative as still being in its self-discovery stage,
the authors are considering ways to measure the
programs validity and reliability.

For instance, while researching ways to measure
“self-assertiveness” and “communicative confidence” in
the context of global communications for engineers, the
authors found little research in the area of formal
measures.

In considering the design of a useful measure, the
authors might do pre- and post-assessments of learners’
impromptu performances in: pair-work conversations;
role-plays; debating; brainstorming; and small team
problem-solving. Data from instructor observation and

from learner self-evaluations would be compared and
analyzed. Stress levels measures such as heart rate/
breathing / muscle tension analysis could also be used.

The same type of assessments would be given to
engineers already working in a global context, and that
data would be used for comparison to find the relative
gap between where the students are and where they will
need to be.

6.3 The future
Sustainability of the ECP program

The ECP continues to evolve and as the gap between
the ever-changing communicative needs of the learners
and the ECP curriculum narrows, ECP may become a
useful template for other institutions with a need for
supporting the global communicative competency needs
of its learners.

In order for the program to successfully evolve,
recognition of the program via research, cooperation,
collaboration and support is sought.

Longitudinal Studies

The Department hopes to measure long-term effects
the ECP program has on the participants after their 2nd
Year, particularly in the pre- and post-graduation
intervals.

A hope for greater interdepartmental cooperation and
collaboration in meeting the global communicative
needs of our respective Departments’ students

Each department has been attempting to address their
students’ particular communicative needs in their own
way. Unfortunately, channels or forums to share
curriculum concerns and advice are random at best or
closed at worst despite everyone working towards a
similar goal of making our students more
communicatively competent.

The Department seeks greater interdepartmental
cooperation and collaboration of ideas, advice and
suggestions to help improve each other’s
communicative development efforts. The Department
hopes that School-wide acceptance of the ECP program
can lead to the establishment of a solid forum where
ideas and concerns can be shared department-wide and
for the benefit of all the School’s learners.

A hope for institutional acceptance and support

If the ECP can develop enough acceptance and
momentum to positively influence and in some respect
standardize School-wide efforts to improve
communicative competency in learners, then the next
step would be to promote ECP-like efforts for the
benefit of all NIT students.
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7. Conclusion

In order to raise the global communicative
competency of our Department’s engineering students,
the Department took steps to identify the gap between
what their current communicative skills and what global
communicative skill requirements await them in their
future. The Department then initiated an English
communications practicum intensive sub-course
spanning the students’ first two years. With a theme of
improving learners’ debating skills, this course evolved
into the ECP curriculum. The ECP continues to be
refined, and the Department hopes for collaborative
efforts from other interested parties to improve and
expand ECP so that it may serve as a template for other
departments and institutions to help improve the global
communicative needs of more engineering students.
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Raising Communicative Assertiveness and Self-Motivation Levels in Our Electrical

and Electronic Engineering Department Students:
Part 2 — The Structure of and Keys to Success for the English Communications Practicum (ECP)
Course

Frank CARBULLIDO, Takashi IKEDA, Yasuyuki HIRAKAWA, Naohiro KOSHIJI

Department of Electrical and Electronic Engineering
National Institute of Technology, Kurume College

The English Communications Practicum (ECP) program was established in 2013 by the Department to address specific
English communicative needs of its students. Part 1 describes the rationale for the program, the needs analysis results and
the evolution of the program from 2013 through 2017. Here, in Part 2, details the ECP’s curriculum relating to its structure
and pedagogy are discussed. Key learning activities and success factors are also highlighted. Also discussed are its
strengths and weaknesses, how it relates to the Model Core Curriculum (MCC) and plans for the further development of

the curriculum.
1. Introduction

The English Communications Practicum (ECP)
program, a holistic global communications curriculum, is
a basic communication skills practicum program meant
to complement the department learners’ English
language skills study and to promote mastery of those
basic communication skills necessary to become globally
competent engineers (Riemer, 2002; Klein-Gardner,
Walker, 2011). The program offers a plethora of active
learning activities which allows the learner to not only
“activate” one’s own “passive” knowledge of the English
language, but more importantly to develop a self-
awareness of his or her own global communicative
competence.

With that awareness, the learner is encouraged to
develop strategies for one’s self to improve, to take
responsibility for one’s own learning and growth.

Confidence-building is an important aspect of the
design of the program of activities with the eventual goal
that a high-level of self-assertiveness and confidence to
be an effective communicator in a global context is
achieved.

The current curriculum of the ECP, having evolved
over four years now, is described in detail here.

2. The structure of our ECP program

Interwoven into the 1st and 2nd Year practicum courses
as a sub-course

The ECP sub-course was interwoven into the
Department’s Practicum courses for 1st and 2nd Year
students with the main supposition being that English
communication competency is a necessary skill for our
students’ future as engineers (Klein-Gardner, Walker,
2011; Tisdell, 2017).

A second rationale is that the course content would
serve as both stimulus and reinforcement for the English
skills being taught in different courses by the regular
English instructors. In other words, the students would

Rk 294 11 H 1 B
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Table 1: 2017 Practicum courses

1st Year 2nd Year
1st Semester
1st Semester 2nd Semester \ 2nd Semester
BEBFRRAT ) | @aBFIARE) |(BRETRREBD | pomrepwmmn
Introduction to .
Introductory s " N Electronic Works
Electronics Practicum Clrré:lmz;:ggum Elegtgztllc;l\j‘:frks Practicum
(4 meetings) (4 meetings) (4 meetings)
Electricity and Introduction to . '
‘r;::gt"i'ga?nw Magnetism Electromagnetics |ntl’0du(étl\10i{::':0 Linux
. Practicum Practicum X
(4 meetings) (4 meetings) (4 meetings) (4 meetings)
Introductory English | Introductory English Basic English
Communications Communications Communications [Factory tour]
Practicum | Practicum Il Practicum | (2 meetings)
(4 meetings) (4 meetings) (4 meetings)
Basic English
Communications
Practicum Il
(4 meetings)

experience a spiraling-upward effect in their motivation
to study both English and communications.
The practicum courses are 15-weeks long, and the class
length were 100-minutes long from 2013 through 2016.
From 2017, the class length was reduced to 90-minutes.
The special feature of these practicum courses is that
the Department’s 1st and 2nd Year classes of 40-some
students each were divided into smaller groups. Each
group of 10-15 students would meet one of three
Department-related sub-subjects offered in the practicum
course. (Table 1)
Because the main purpose of the practicum courses is
to help the Department students master core skills for
their expertise, individualized attention through small
class sizes is vital and now possible. 10-15 students,
belonging to one of three groups created from the main
class, rotate through each sub-course, taught by a
Department technical Subject Matter Expert instructor
(DSME), for four meetings total. That means each sub-
course has just 360 minutes (six hours) of class meeting

time.

Even though students will have roughly just 1/3 of a
semester covering each of these core areas, the DSME in
charge of each area will be able to, because of smaller
class sizes, ensure that each student achieves a level of
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competency in the core skills to become effective
learners as they advance to the more technical courses in
their 3rd — 5th years.

3. Curriculum design

Needs Analysis results

Table 2: Needs analysis results for the ECP program

Needs analysis results

1

to be an assertive and self-confident communicator

a mastery of basic survival English expressions and clarification
skills

a curious and inquisitive mind

impromptu speaking skills

question and answering skills (Q&A skills)

note-taking skills

impressionable self-introduction skills

== T I ¥ I IO O I # 1 T O~ N Y %

the ability to present one’s self confidently (conveying a positive
self-image through non-verbal communication)

mastery of technical English vocabulary and expressions related
to the students’ expertise

10

the ability to give and follow clear instructions, as well as
describe processes [ procedures

1

the ability to summarize information

12

the ability to describe a problem

13

mastery of the basics of argumentation (claim, data, warrant or
CDW)

14

debating skills competency

156

a strong problem-solving mindset

16

good team leadership and followership skills

17

effective group discussion and decision-making skills

18

effective team presentation skills

Nurturing self-esteem and self-assertiveness

The primary goal of the first 8 modules for the 1st Year
learners is to nurture their willingness to communicate
and to instill the degree of confidence and assertiveness
needed to effectively practice debating skills in the 2nd
Year ECP modules.

Several strategies are employed to help learners build
stronger self-esteem. These include:

e having learners cultivate a strong sense of
curiosity in others and their ideas — By
practicing this, 1st Year learners begin to divert
their attention away from themselves, to
alleviate some of the anxiety caused by being
overly self-conscious (Antony, 2004; Okochi,
2010).

e encouraging learners to take learning risks and
realizing that making lots of mistakes in the
ECP class is fun and valuable.

e requiring learners to practice positive body
language such as maintaining confident, yet
relaxed body posture (achieved through tension
scanning), gentle but attentive eye contact and
facial expressions, gentle but effective gestures,
standing tall and balanced, always being aware
of one’s position in relation to the listeners and
the effect that position has on them, etc ...

e having learners practice clear vocal
enunciation, speaking from the diaphragm and
being aware of vocal projection.

The learners reflect on their confidence-levels after
each module. Research is planned to gauge the
effectiveness of the current ECP activities on improving
self-confidence.

Table 3: The ECP program (16-modules)

2017 - The 16 modules of the English Communications practicum sub-course

1st Year 2nd Year

An informal needs analysis was undertaken before the
2nd Semester of 2016 based on instructor experience,
student surveys, potential employers’ suggestions, and

1st 2nd 1st

2nd Semester

Introductory English
Communications
Practicum |

Building Up Your

English Skills Debate

Team Communication

Identifying a Problem /
Group Leadership &
Followership

Basic Communication

4 Overview / Survival
Review / Overview

English

The Art of Asking &
Fielding Questions

research on the global communication needs of engineers
in the near future (Klein-Gardner, Walker, 2011; Tisdell,
2017). Table 2 lists those needs.

Course Design

16 modules for the ECP course were produced to meet
these 18 needs over two years, four modules per semester
for 4 consecutive semesters (or a total of 24 hours of
instructions). Table 3 outlines those modules.

Asking Questions: The
Basis of Interaction and
Communications

Describing
Concepts, Tools,
Units /
Measurements,
Procedures

Creating Balanced
Logie in
Communications: The
Warrant, the Claim
and the Evidence

Proposing & Debating
Possible Solutions

Unleashing Curicsity:
The Magic Behind
Questions

Giving Instructions

Debate Debate 1:
‘What Debate Is and
Isn't; In-Class Contest
Preparation

Arriving at a Solution;
Preparing for the Team
Presentation

Giving f Listening to a
Self-Intro: Knowing and
Expressing One's Self
with Confidence /
Asking Good
Questions

Summarizing

Debate 2: Debate
Contest/ Summary &
Review

Team Presentation &
Results / Summary &
Review
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Logical argumentation and debate at the core

Meeting 2: Creating Balanced Logic in Communications -- The Warrant, the
Claim and the Evidence

o Sotretes 1S alman

Claims, Data and Warrants

(also: Claims, Evidence and Reasoning)

Logical Persuasion

Figure 1: The CDW section in the students’ workbook

Garrett, et al (1996) and others advocate the study of
debate as a means to developing competencies in verbal
communication and critical thinking (Klopf, Kawashima,
1977; Huston, 1985; Scannapieco, 1997). These
competencies are critically important for engineers who
often work in diverse teams to brainstorm solutions and
solve complex problems (Kinjo, 2011; Hamouda,
Tarlochan, 2015).

But formal logic, the basis for debate is a new and
often challenging topic of study for most 1st and 2nd
Year students. In the 1st year, the ECP instills the
psychological foundation for learners to learn debate.
Formal debate topics are deferred to the 2nd Year of
ECP.

In the 2nd Year of the ECP program (Modules 9-16,
Table 3), the learners begin learning more structured
reasoning in communications. Currently, one lesson
(Module 11) is devoted to mastering the building blocks
of argumentation: claims, data, and warrant (CDW)
(Figure 1). Subsequent modules give the learners the
opportunity to analyze and challenge in a
communicatively effective way the logic of others.

Team-teaching

From the 2nd Semester of 2016, a full-time native
English instructor was employed and given the lead
instructor role in the course. The DSME supports the
lead instructor in every lesson, taking on roles such as:

e monitoring and improving the class atmosphere;

o clarifying (in English) any instructions the
students could not understand from the lead
instructor;

e adding insights to the lessons;

e giving constructive feedback and encouragement
to the students;

e modeling conversations and pronunciation;

e taking charge of the video production of each
lesson;

e assisting in various instruction roles;

e giving opinions on student and team
performances

After each lesson, the DSME gives feedback and
advice for the improvement of the future lessons.

4. An active learning-centered approach

At the cornerstone of ECP is a learn-by-doing
approach. Active learning is an ideal pedagogy for
improving communicative competency: better learning
retention; kinesiological learning simulates authentic
communication; promotes autonomous learning; and
considerations (Lacuesta, et al, 2009; Requena-Carrion,
etal., 2010; Freeman, et al., 2014) ECP active learning
activities include a mixture of both lower risk and higher
risk active learning activities as classified by Bonwell.
Higher risk activities like problem-solving and role-plays
are prepped as much as possible to minimize anxiety and
maximize confidence-building in the students (Bonwell,
1991; Okochi, 2010).

The students are assured that the English skills they
possess from compulsory English education in Japan
through the 3rd year of junior high school would be
sufficient for them to be globally competent
communicators. They are told that the English
Communications sub-course’s intention is not to
introduce new grammar, but to allow them a chance “to
practice the English they already had been exposed to.”

Thus, the sub-course is designed to be 75% practice
through active learning activities, 15% feedback &
reflection and 10% instruction. This course is indeed a
practicum of essential communications.

Various active learning activities include:

Collaborative learning (Constructivist learning)

e Conversation dialog practice: Pairs master their
parts and perform under time pressure with
various rubrics in place. The pair discusses the
content and interpret the dialog’s meaning to
give a realistic performance. (Figure 2)

e  Arrange-the-story-in-the-correct order game:
Each student in a team is given a sentence from
a story which they need to sort out together and
make sense of chronologically before the other
teams do. Naturally, no pre-teaching of
vocabulary is done. The students try to teach
other the meaning of unknown vocabulary and
expressions in English. Unknown to them, the
story itself contains a learning message or a
cultural case study to discuss later.

e Team Presentation: Roles and incomplete scripts
are given to teams. The team must make sense
of the roles and scripts together to decide who
will take which part. Also, they must decide
what and how to deliver their parts.

e Direct: Learners, through the self-reflection logs,
are assigned to pay attention to what they are
learning from their peers during a particular
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activity, learning points which are then noted in
their logs after each lesson. In the controlled = SETRRATINE ——
pair-work dialog practice in Figure 2, partners o 2 T e Listent key pint  Take nots!
monl_tor and encourage e_aCh Other during 2|15 Cross-Examination: AFFIRMATIVE <= NEGATIVE
practice to meet the rubric requirements - Gl e R L
specified, usually a time limit and one or two s 2 DR B (Reasnfﬁf;kfé i ATIVE)
communicative competencies. Afterwards, they
reflect on their interaction with each other and <115 et el
write about the learning experience in their logs. = Speaker 2 ] _—
. . . 5 . 5 isten to key points / Take notes!
e In-direct: Learners are constantly observing their S A e e )
peers’ performances during Ie_ammg activities in ¢l 15 Listen to key points | Take notes! .
addition to the feedback provided from —
- eaker - a
instructors to those peers. 7| 1.5 | (20 Rebuttal of Spesker 2’ rebuttal) Listen to key points  Take notes!
o Peer-feedback: Whenever possible, learners are , ] Speaker 3
: . 8115 TN DR (2nd Rebuttal of Speaker 2's rebuttal)
encouraged to give feedback and advice to other £
learners’ performances in learning activities in of 1 [TEAM discussion and preparations)
CIaSS. 10|15 Listen to key poi Speaker 4
y ey paints / Take notes! (Summary Speech)
Conversation 3 ( < 30 seconds = 40 points! ) 1|15 (Surr?rfle;ykgp:ach) Listen to key points / Take notes!
Teams' Reflections:
1. Strengths
2. Areas to Improve on
i e 2| 2 3. Prediction
PNP NP N
Lﬂj (-' I Lx\' Judges' Discussion / Judging
Pointed In | Not Pointed In
The Exmient way 1o remember the direcion of 13 0.5 Judges' Decision
PHP and NPN Transistor,
19.5 [Total time (mins)

A What's the easiest way to remember the direction of the PNP and NPN transistors?

B: Easy. Just remember that PNP stands for “Pointed In” and that NPN stands for “Not
Pointed In".

A That's too difficult for me, Einstein.

B: Okay. Then just remember the picture above!

Conversation 4 ( < 35 seconds = 50 points! )

A: What is the role of the capacitor in an AC Circuit?

B: Easy. In an AC circuit, the capacitor reverses its charges as the current alternates
and produces a lagging voltage. In other words, the capacitor provides a leading
current in AC circuits and networks.

A Cool. How about its role in a DC Circuit?

B: In a DC circuit, the capacitor, once charged with the applied voltage, acts as an open
switch.

A: You're a genius!

Conversation 5 ( < 45 seconds = 60 points! )

A: Why can’'t we store AGC in batteries instead of DC?

B: We cannot store AC in batteries because AC changes their polarity up to 50 (at 50
Hz frequency) or 60 (at 60 Hz frequency) times a second. Therefore the battery
terminals keep changing: Positive (+ve) becomes Negative (-Ve) and vice versa, but
the battery cannot change their terminals with the same speed. So that's why we
can't store AC in batteries.

A Wow! You are so sharp!

Figure 2: Pair-work conversation scripts

Competitive learning

Task 3: Create a short skit with your TEAM! (15 mins)
o The criteria:
a. The situation takes place at the Fukuoka Zoo!
. There are two tourist groups: one from Germany and one from China with one leader from each group.
Use English to express opinions
EVERYONE must have a role!
. Must be super funny!
1:30 ~ 2:00

m"o o0 o

Task 4: Skit Performances (2-3 mins / team)

Task 5: Reflections (7 mins)

Figure 3: A team skit creation contest

Figure 4: ECP Debating Format (20 min)

o

Skit performances: Teams work together to try
to create the most hilarious or meaningful skit
which the instructors judge. (Figure 3)

Point system: Most activities are setup to allow
for the rewarding of points to the highest
achieving individuals or teams.

20-minute formal debate competition:
Individuals and teams are pitted against each
other to win in debate competitions (Figure 4).
Over two modules (Meeting 11 and 12), the
class is divided into 3 teams with each team
preparing for two debates against each team.
The topic is predetermined, and the teams must
prepare for being both the affirmative and the
negative positions. On Meeting 12, the meeting
starts with Team 1 (affirmative) debating against
Team 2 (negative) while Team 3 acts as the
judging team. At the end of the debate Team 3
decides a winner and gives their rationale,
including feedback for both teams. This match
takes 20 minutes. Then roles are switched: Team
1 (now negative) challenges Team 3 (positive)
while Team 2 judges. After this second match,
the teams rotate roles once again with Team 1
becoming the judge while Team 2 (positive)
takes on Team 3. So within one class meeting,
each team will have had a chance to experience
fully every perspective of the debate and the
resolution.
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Problem-based learning (PBL) are discussed for these cases. Some case topics
have focused on issues such as:
As much as possible, learning activities are posed as o In-group versus out-group and the
problem-solving activities: importance of empathy

Team problem-solving projects: Individual
students decide on problems and solutions which
they try to persuade their team are either the
most pressing problem or best solution.
Examples include:

o Solve the School’s Biggest Problem - In the
15th module (Year 2, 2nd Semester), for the
culminating team presentation in the 16th
module, each team has to prioritize the
problems each team member presents which
he or she thinks is the most pressing school
problem to be solved. The team then votes on
the problem presented by the team member
who makes the best arguments for his or her
own problem. That problem is chosen as the
team problem to solve for the following
week. Each member then has to create their
own unique solution to that problem and then
present it the following week to the team.
The team selects the best solution and then
fine tunes it for a problem-solution team
presentation. Attention is placed, not just on
honing their English communication skills
while working in a team, but also on their
leadership and teamwork skills.

o The Best Day Trip Itinerary Plan: Pairs must
decide on the best itinerary for a day during
an imaginary week-long class trip to Tokyo.
They discuss and debate the pros and cons of
various venues while giving practical
consideration to budget, commute and time.
The pair’s final plan is then compared and
debated with another pair’s who belong to
the same team. The two pairs then decide
what the team’s final itinerary will be.

Inquiry-based learning

o One-point lessons: Occasionally, the
instructors must “teach” in the practicum
course. Instead of “lecturing”, a scenario is
set up with a “What would you do?” type of
question posed at the end to allow learners to
ponder and discuss solutions. Their answers
are then compared against the recommended
learning point.

o Suitable expressions: Instructors pose a
communicative scenario such as needing to
alert the police that one has lost an item.
Learners give various possible English
expressions they might use. Instructors give
feedback on the pros and cons of their
choices.

Case studies: Individuals and teams discuss

selected cases to draw out important issues and

problems. Class discussion ensues and solutions

o Fluency versus accuracy in foreign language
usage and the tendency various cultures have

o Aggression versus self-assertiveness

o Cooperation versus competition

Project-based learning

e Day-Trip Plan: Learners discuss their ideas for
the perfect day itinerary during their one free
day in the 5-day class trip to Tokyo. They
discuss the pros and cons of each other’s plans
and select the most appealing one (or construct a
new one altogether). In this project, learners
learn about Tokyo areas and attractions, their
locations, the various modes of transportations
and the possibilities of their plans in English.
They also practice their debating and negotiating
skills.

e Pasta Tower Team Construction: In this activity,
each team is given the same amount of resources
as the other teams. Their mission is to have their
team create the tallest tower within the allotted
time. In addition to keeping discussions only in
English, learners are prohibited from using
gestures or sketching their ideas. The activity is
meant to force learners to speak. Skills practiced
include: brainstorming, comparing, discussing
hypothetical situations, debating, negotiating,
critiquing, analyzing and compromising.

Performance-based learning

The importance of knowing what is and is not good
practice is communicated to the learners, as much as
possible through the use of rubrics (Bell, 2010). Our
rubrics are simplified, focusing on just 2 or 3 criteria at a
time, such as in the case of pair-work conversation: 1)
can finish the conversation objectives under 1 minute; 2)
was able to maintain good eye contact with their partner
from start to finish; 3) had positive body language.
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Thru Concrete Experience
A D'Ebat =
Presentations competition
Simulations /
Role-plays
= | Self’
G drilli Rhetorical .
ACTIVE roup drifiing i questionsin Reflectioy
LEARNING Case studies class Discussion Log ACTIVE
Thru Active < 1 Passive | > LEARNING-
Experimentation Learning Thru Reflective
Observation
Homework Examples - Brainstorming

Solution
proposals

Team problem-
solving

Model-building

ACTIVE LEARNING
Thru Abstract

Conceptualization

Figure 5: Selected active learning activities within Kolb’s Learning Dimensions

Performance expectations can even be elicited from the
students through a demonstration beforehand as to what
constitutes an ideal performance and what does not.

Consistent Reflective learning

Perhaps the most important activity in the program is
the maintenance and review of a self-reflection log. A
strong self-awareness of one’s performance in these
activities, along with a developing awareness of one’s
weaknesses affords the learner the opportunity to
develop improvement strategies. The ultimate goal is for
the learners to realize the effectiveness of taking charge
for one’s own learning, to become a better autonomous
life-long learner.

e Self-reflection logs: At the end of each lesson,
learners are required to reflect on their in-class
performance, what they learned, what they felt
weak in, why, and how they can improve.

Selected class activities are placed within Kolb’s
Learning Dimension model (Figure 5) to visualize to
what degree active learning was encouraged.

5. Keys to Success

In order to ensure that the ECP sub-course curriculum
satisfies the needs addressed, we identified several keys
to success:

Creating a safe and comfortable learning environment

Whenever it was possible, we conduct classes outside
their regular classroom. Most lessons are held in
experiment laboratories in order to disassociate any
strong connection that our classes, conducted in English,
are in any way like an English grammar translation class.
Attention is paid to classroom lighting, clear aisles for
instructors and students to move freely through and
cleanliness.

Much care and attention is paid to teacher-student and
student-student interactions. Errors or mistakes made by
students are downplayed or treated with humor and
respect. Students are never rushed for answers unless the
instructors feel the student is capable of handling the
pressure. Empathy, kindness and humor are the
instructors’ tools for keeping the environment safe and
comfortable.

An English-only policy

Both instructors speak to each other and to the class in
English only. Only when time is of the essence is
Japanese used, and at most, using just key vocabulary or
expressions to get the meaning across. Students are
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expected to speak only in English and to simplify what
they want to say in expressions they already know.

When students use Japanese, they are met with gentle
reminders to stay in English. Only in game-related
activities is the use of Japanese met with penalties (point
subtractions from their team game score).

Scaffolded-learning

The modules are arranged with the most important and
basic skills introduced first and the more technical skills
coming later. This is to ensure that these important skills
will be utilized as much as possible. For example, from
the very first module, “survival English” is introduced so
that common expressions such as “Please repeat that.”;
“What does ____ mean in Japanese?”’; “Really?”; etc ...
can be practiced throughout the course in different
activities.

In the second and third modules, the mindset of
curiosity is introduced, as well as Q&A manners. The
lessons from these modules are rehashed throughout all
the successive lessons, including the final team
presentation on a solution for a school problem.

Opportunity for fun and self-expression

Whenever possible, traditional activities which bring
about boredom are avoided. These activities include:

Extended grammar explanations

Reading exercises

Long lectures

Nitpicking errors for trivial subject matter

Instead, we focus on accomplishing the learning
objectives of each module in a way which is fun and
stimulating for the learners. Games, competition,
cooperation are all used.

Most importantly, students are given as much
opportunity to use their creativity and imagination to
create situations, dialogues and drama.

Kinesthetic learning is highly encouraged. For
example, when a student needs to study and memorize a
dialog line, the instructor encourages the learner to stand
up, pace around the classroom with the script in hand,
read the script, look away from the script and recite the
line in a natural, strong voice.

Defined measures in place
In order to effectively analyze the quality of learning,
attention is paid to the types of questions used in the self-

reflection sheet and in the class report form.

e Measures in the Self-Reflection Sheet (qualitative
and quantitative):

REFLECTIONS - M1 Q&A manners

DATE:

A What did you do well ?

1 About today's
lesson

B. What should you improve on? How? Be specific.

How fast were you
2 | atresponding to
questions?

1 slow 2 s0-50 3 good 4 fast!

How well did you communicate with your partners?

1 I wasn't confident 2 so-so 3 good 4 | was very confident!

Regarding 1
3 PARTNER work ... REASON?
How well did you communicate with your group?
1 I wasn't confident 2 so-so 3 good 4 | was very confident!
4 | Regarding REASON?

GROUP work ...

What interesting
things did you

5 | learn from your
classmates or in
class?

Comments,
questions?

Figure 6: A Self-reflection Log

Figure 6 gives an example of the type of reflection
questions used for a team-work activity with
opportunities for extensive Q&A practice between
members.

Other questions asked in reflection logs include:

o How motivated did the learner feel about the
day’s lesson?

o What did the learner learn?

What did the learner hoped to have learned?

o What did the learner want to say in English but
couldn’t?

o How did the learner feel about his/her
performance in the lesson’s activities and why?

o What weaknesses did the learner discover were
exposed in the day’s lesson? What can the
learner do to overcome those weaknesses?

o What will the learner do to improve for the next
lesson?

o What advice or suggestion does the learner have
for the day’s lesson or the instructors?

o
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e Measures in the Class Report Form (qualitative

and quantitative):

o Student individual participant
points

Student team participant points
Student daily cumulative points
Student term cumulative points
Class cumulative average points
(term)

Individual student problems
Individual student achievements
Problem areas in the lesson
Overall class atmosphere score
Overall lesson objectives met
score

O O O O

O O O O O

Participation points, accountability and
transparency

Attention is made to reward students
for their efforts. A 1000-point system is
in effect for the four modules each term.
A weight is given for participation. Using
a seating chart, participation points are
rewarded immediately in class. Over the
four meetings, a ranking of students
based on their participation efforts
evolves. At the end of the term, the final
ranking is then curved to fit the weight

Vocabulary and useful expression lists are not taught in
class but are made available as a URL to the assigned
sets on the online learning website Quizlet. Online

Quizlet Asking For & Expressing Opinions

Study online at quizlet.conV_I fpziv

+ Could we please change

the topic?

: Could you clarify what you

meanby X 7

» Could you give an

example?

<~ Don't you care?

« How do you feel about X?

| agree!

=~ 1 almost agree with you.

« | disagree.
» | feel that X
2 | have doubts that X

| haven't thought about it at
all

: | have three good reasons

why | believe so, First, X

= I'm afraid there'sa

BEEZEANE? = That's not what I'm saying. Thig, RFE->TW
doLTRHYEE

XeEVWS0RBE>E UK Ao

ATLKEZVEEAN ? .. whatdoyouthinkabout X2/ XICDWTESBS?

FlEETTCESAET ‘What are your thoughts on X

»? ?

SHrFSILERA -« What s your (source / HREETTAH?

»2 evidence)?

XESWT. E3BUE 2 What's your opinion on X ? XE2WTZTERR?

ThH. 2= Why are you against X? XE2WTERE

T3TThR! (AT S

%) 2 Why do you think that? BETABELCESD

RESHBEERRTDE B £ 4

CALEVWTTYN, (BRR

LEHA]

LBERELEEA.

XEVWSRHTD

XEEBZEF > TLVE

FNEO2VTL<EXT

WL,

BERNESE/UTV

AAZ2OVVERNF S

%, F¥—X

BB HP2OTEEVLA

Figure 7: An online vocabulary / expression list pre-assigned for mastery

before a lesson.

assigned for participation points for their final grade.

Students are made aware when participation points are
being offered and are told when they are rewarded. The
points are immediately recorded. At the end of each
lesson, the participation points are recorded and an
updated ranking sheet is printed out to show at the
beginning of the next lesson for two main reasons: 1) so
that students have an opportunity to confirm that they are
being rewarded fairly; and 2) so that the students are
aware of their efforts compared to the rest of the class.

Arguments could be made that the ranking system can
be discouraging for low achievers, but efforts are made
to keep the ranking system competitive, that any student
can rise from bottom to top within one or two class
meetings. If a student’s ranking becomes too far below
the norm, the instructor will encourage the student to be
more active or take other corrective measures.

Flipped learning

Efforts are made to minimize or eliminate lectures
during lessons so that more time can be spent on active
learning and reflection. The one exception is the module
relating to the introduction of Claim, Data and Warrant
(CDW) due a lack of exposure for 1st and 2nd Year
students to the topic of critical thinking. Currently, the

approach is to teach through examples, but

considerations are being made to flip the concept out of
the classroom and to assign the learning of CDW through

homework.

exercises and games available for these lists can be done
on an internet-connected home computer or with a
smartphone. Short quizzes are given at the start of
lessons to check the learner’s mastery of the assigned
lists.

Figure 7 shows an example of a pre-assignment
requiring mastery, including spontaneous production, of
the expressions listed before the lessons on debating
commence. The URL listed directs the learner to an
online website (Quizlet) which offers audio of the
expressions, as well as learning activities to help with the
mastery.

Other material pre-assigned for mastery (flipped)
before class meetings include:

e Learners’ individual solutions to assigned
problems

e Studying and reviewing model conversation
dialogs

e When self-reflections cannot be completed
during class, they are assigned as homework and
collected at the next meeting.

Homework

Most of the homework is assigned as “first exposure”
(i.e. Flipped learning) for upcoming class activities, not
as review. The reason is that emphasis is always placed
on one’s classroom performance and reflection. The
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Figure 8: Practice problems for homework to reinforce mastery of CDW concepts

communication material (English grammar) mostly used
had already been learned in junior high school with
passive knowledge being activated through active
learning activities and reinforced through self-reflection.
Figure 8 shows an example of a CDW pre-lesson
homework assignment.

Positive, but meaningful feedback

Positive feedback lacking substance is avoided. “Good
job!” is replaced with something like “Your friendly eye
contact gives a positive impression!” or “You have made
a lot of improvement in your understanding of CDW!”

When a student needs to be critiqued, efforts are made
to ensure that a good effort was attempted, along with
empathetic understanding of why the error was made.
Then rather than spelling out errors, the instructor offers
the learner a chance at redemption, to find and correct
the error him or herself through elicitation or hints. The

key point is that feedback is used to encourage and not to
disparage (Chen, et al, 2010).

Video-recorded lessons for program reflection and
improvement

Selected lessons and activities are recorded for review
and reflection by the instructors to identify problem areas
during lessons and to reflect on and further improve the
ECP program.

All students are asked to consent to the recording of
video, and if the videos are used for public use, efforts
are made to obscure the identities of the students to
protect and respect their privacy.

The recording of lessons also has the surprising effect
of prompting students, as well as instructors, to do their
best since the recordings become evidence of their
performance.

6. Discussion
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6.1 Benefits of the ECP program
Introduction to formal critical thinking

The study of formal critical thinking skills, particularly
the formation of logical arguments is an essential skill
for problem-solving engineers, particularly when
working in diverse teams (Hamouda, Tarlochan, 2015).

The introduction of CDW and formal debating here
lays a simple foundation for more extensive and in-depth
learning in order to further sharpen their critical thinking
skills.

But more importantly, the introduction to CDW and
debate here applies critical thinking skills to everyday
topics so that the learners can realize that they can
practice examining the world around them more
critically now (Garret, et al., 1996; Huston, 1985).

Development of communication confidence

The program has been designed to give as much
meaningful communication practice and reflection to the
learners as possible in a safe and comfortable learning
environment.

With a better self-awareness of one’s own
communicative abilities and weaknesses, the learner is
encouraged to take responsibility and act to make
improvements. With improvements come an increase in
communicative confidence and the ability to interact
effectively with a diversity of people (Bullock, 2010).

This communicative confidence is essential for the
globally-competent engineer (Riemer, 2002; Klein-
Gardner, Walker, 2011).

Increased motivation to further improve English skills

Because this program emphasizes positive
communication skills more than English language
accuracy, most learners may begin to associate the study
of English with a more positive feeling (Carbullido,
2002). Increased self-awareness of one’s English
language deficiencies from the perspective of a learner
who wants to become a more effective global
communicator leads to more motivation to improve those
language skills.

This Department hopes that the learners will become
more self-reflective and growth-oriented to look at their
English courses in a more positive light, to see English
classes as an opportunity to become better global
communicators.

Personalized, small group training in the early stages
allow for more efficient learning in larger class and
group sizes

Taking 1st Year and 2nd Year classes and dividing
them into smaller learning groups for essential skills
allows the learners to become better, more responsible
learners as the instructors can pay more attention to

individual learner communication skills, encouraging the
good ones and making recommendations to improve the
deficient ones.

Assuming the positive feedback has long-term positive
effects, these learners, when in larger class sizes and
more diverse groups, will become better contributors and
be more effective learners.

A catalyst for becoming a better lifelong and
autonomous learner

A major component of this program is the element of
self-reflection. At first, it may seem as being another
assigned task. But with positive feedback from the
instructors, learners may be encouraged to take sole
responsibility for their own learning and personal
growth. That is a major aim of this course, to nurture
autonomous learners with a growth-mindset.

Short, intensive courses

The 16-modules divided into 4 short courses over two
years reinforce the essentials of communicative
competence in a scaffolded manner. The lessons are fast-
paced with numerous learn-by-doing activities meant to
keep the learners busy interacting with each other, as
well as to inspire them to continue improving their own
global communicative abilities autonomously.

6.2 Drawbacks of the ECP program
Overwhelming for some extremely shy learners

There have been several learners who stay withdrawn
throughout the program due to extreme shyness or
psychological issues which make social interaction
difficult.

Fortunately, due to the small class sizes, the instructors
can quickly identify such cases and provide support for
these students.

An unexpected benefit of having such learners in the
class is the empathy shown by the other members of the
class who not only avoid exacerbating the withdrawn
member’s feeling of overwhelm, but actually reach out to
these members and try to support them.

Learning logical argumentation (critical thinking) is
not easy

Learners who are exposed for the first time to the
relationships of the basic blocks of logical
argumentation, namely, the claim, warrant and data, need
much practice through examples to get an intuitive feel.
Test results have shown that less than 15% of the class
had a strong understanding of how to create solid logical
argumentation.

The curriculum is being improved to ensure better
mastery by the learners. More practice examples through
pre-course homework is being considered.
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Uncertainty as to whether the skills gained through the
ECP are sustainable through Years 3 to 5 and beyond.

Long-term research is being considered to see whether
the learners can continue to build their communicative
skills and develop their communicative self-
assertiveness.

Uncertainty as to whether the course can be facilitated
with just one instructor

Since the 2nd term of 2014, team-teaching has proven
invaluable. Each instructor is able to perform roles which
ensure that maximum attention is given to each learner
for the duration of each class. The presence of two
instructors also minimizes the class distractions and
keeps learners focused.

However, resource concerns may force the ECP
program to rely on a single instructor. Adapting the
program for just one instructor might include:

e The use of more supplementary independent
study material and activities.

e A greater reliance on peer evaluations and
feedback.

For this age group of learners, implementing more of
the above would also entail the pre-teaching of becoming
responsible independent learners and giving meaningful
peer evaluations.

Another important consideration when using one
instructor is that the instructor should have a high-level
of global communicative competence as well as the
ability to engage the learners to develop their own skills.

6.3 Relationship to the Model Core Curriculum

The ECP program’s objectives coincide with several
of those in Chapter 4 Section 7 of the Model Core
Curriculum (MCC), specifically:

Communication skills

1. Grasping the content of what one is saying either
in Japanese or in another language.

2. Understanding the purpose of a conversation and
partaking in it to its fruition.

3. Exuding a positive attitude for the purpose of
holding a smooth conversation, such as chiming
in, restating in one’s own words to show
understanding and expressing positive body
language.

Consensus-building

1. Being able to listen to others’ opinions and
building consensus around it.

2. Being able to establish conversations aimed at
building consensus.

3. Being able to practice the way to build
consensus during situations such as group work
and workshops.

Logical-thinking / critical thinking skills

1. Insituations such as group work and workshops,
being able to logically and critically
communicate solutions during activities like
brainstorming and other group activities.

2. Knowing how to guide a situation to its
conclusion or to logically explain a process to
others.

3. Knowing how to logically or considerately
expand on a topic based on fact.

4. Knowing how to use appropriate expressions to
come to a logical conclusion.

6.4 The future of the ECP curriculum
Improvement of the programs metrics

Currently important metrics used to judge the
effectiveness of activities, lessons and the program
include: the learner’s overall rating of general motivation
towards the lesson and general performance score, more
precise metrics, especially those used in the study of
motivation and psychology need to be adapted in order to
get a more accurate measure of “self-assertiveness”,
“confidence” and “willingness t0 communicate”. The
current metrics cannot be used to make assumptions
about improvements in these areas (Marzano,
Heflebower, 2012; Peng, 2013).

A better understanding of communication apathy and
strategies for overcoming them

Although many learners in the ECP program report
satisfaction in the program and enjoyment of improving
their interactions with others, some learners are
withdrawn and difficult to reach. More research in this
area in needed to make the necessary improvements to
increase the possibility of helping all learners.

Improvements in helping learners learn critical
thinking skills more effectively

Logical argumentation is not difficult for engineering
students to grasp. What is difficult is applying the
principles in communicative situations, especially during
oral communications.

The module on this topic needs to set the objective of
having learners become more dynamic at creating logical
argumentation. More effective activities should be
chosen as well.

Opportunities to conduct research on ECP

The ECP and similarly designed intensive / extensive
programs make a good subject for timely research in
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areas such as:

e Longitudinal study of the long-term effects of
ECP (3rd through 5th year, post-graduation)

e Developing self-esteem and self-assertiveness
through debate-centered curriculum versus other
approaches

e Increasing the effectiveness of practicum course
design

e Encouraging learner autonomy

e Exploring more effective ways to teach logical
argumentation to 1st and 2nd year learners

e Current global communicative competencies
needs analysis for engineering students
(employer perspectives, millennial
communicative styles)

7. Conclusion

The structure of the ECP has evolved over the course
of four years into a replicable communications program,
a template which can be used by successive instructors,
even from other departments and institutions, for future
classes of engineering students.

The ECP program is designed for easy adaptation to
the particular needs of a Department and its learners
while maintaining a sound, holistic pedagogy.

Keys to success have been identified to help make the
program sustainable.

Finally, the ECP continues to improve and is a worthy
subject for many opportunities in communicative and
educational research.
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Speech recognition of different sampling
rates using fractal code descriptor

Fractal dimension for classifying 3D brain
MRI using improved triangle box-counting
method

Fast implementation of Gaussian filter by
parallel processing of binominal filter

Distributed compressed video sensing of
multi-view images using ADMM

SIFT Feature Points Selection Using Graph
Cut
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Robust Multi-directional Bicycle
Recognition under Pose Variation using
Stereo Vision

Crack Detection using Spectral Clustering

Based on Crack Features
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Method for
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Spin Valve Junctions Comprising Fe-Si
Materials

Fe/boron-doped Ultrananocrystalline
Diamond/Fe Trilayered Spin Valve Junctions

Temperature-Dependent
Magnetoresistance Effects in
Fe3Si/FeSi2/Fe3Si Trilayered Spin
Valve Junctions
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Fabrication of spin valve junctions
comprising Fe3Si/B-doped carbon/Fe
trilayers

Spin valves comprising nitrogen-doped
carbon interlayers

Fe/nitrogen-doped carbon/Fe3Si trilayered
spin valve junctions

Fabrication of Fe/B-doped UNCD/Fe3Si
Spin Valve Junctions
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Tum-on-type Emission Enhancement and
Ratiometric Emission Color Change Based
on the Combination Effect of Aggregation
and TICT Found in the
Hexaazatriphenylene-triphenylamine Dye in
an Aqueous Environment
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Micelle Formation and Red-light
Fluorescence Emission of Benzothiadiazole—
triphenylamine Amphiphilic Molecules in
Water/methanol Solutions Explored with
Synchrotron Small-angle X-ray Scattering

High Hole Mobility of Benzo-2,1,3-
thiadiazole Polycrystals Formed by Utilizing
Self-assembly

Property of Liquid Crystalline Mesophase

Differential responses to high temperature
during maturation in heat-stress-tolerant
cultivars of Japonica rice

Catalytically active Pt nanoparticles
immobilized inside the pores of metal
organic framework using supercritical CO2
solutions
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Surface Wettability Contrrollable Polyimides
Bearing t-Boc Group by UV Light
Irradiation

Surface Wettability Contrrollable Polyimides
Bearing o-Nitrobenzyl Group by UV Light
Irradiation

Surface Wettability Contrrollable Polyimides
by UV Light Irradiation for Printed
Electronics
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A substrate-bound structure of
cyanobacterial biliverdin reductase identifies
stacked substrates as critical for activity
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Atomic-resolution structure of the
phycocyanobilin:ferredoxin oxidoreductase
186D mutant in complex with fully
protonated biliverdin
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Surface Wettability Controllable Polyimides

Having Photoreactive Groups by UV Light
Irradiation
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Surface Wettability Controllable Polyimides
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