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Abstract 

 

The world today has drastically been changing. 

Due to the rapid change, it is considerably difficult to 

predict what the future world will be like. Global 

issues such as climate change, racial conflict, and 

economic disparity must be tackled by all the 

countries. Under such a social situation, the UN’s 17 

Sustainable Development Goals (SDGs) are 

attracting lots of attention in the field of education. 

Students are required to obtain the abilities to solve 

global issues which nobody has ever confronted. 

Teachers are forced to change their teaching style 

from cramming knowledge in students’ heads to 

facilitating students’ autonomous learning. Since the 

fall semester in 2019, our school has started a new 

educational project to nurture globally competent 

future engineers. In this project, four writing classes 

taught by Japanese teachers are being removed. 

Instead, five new classes by native English speakers 

are being introduced. This semester we began to 

provide one of the five classes, which was named 

“Practical English Exercises for Engineering.” 

Although some expressions of technical English are 

taught in the class, it essentially focuses on Project-

Based Learning (PBL). For instance, the students 

who took this course participated in the excursion to 

Matsue Castle and guided international students in 

English around the inside of the castle. Then, they 

were divided into six groups, each of which had five 

members and worked on a small project related to 

SDGs such as gender equality, clean energy, and 

recycling food. In order to measure the students’ 

global competences, we have made our own 

questionnaire by reference to the PISA 2018 

questionnaire. Our questionnaire asks the students 

to answer 20 questions in terms of knowledge, 

cognitive skills, attitudes, and values. For each item, 

the respondent has to choose one of the five 

numbered Likert-scale options and the maximal 

number, 5, indicates the most preferable response. 

As a result, the response averaged over the 20 

questions was 4.168, which seems to be relatively 

high although no comparable data are available. 
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Introduction 

 

    Our school, Matsue College, is one of the 51 National 

Institutes of Technology in Japan (KOSEN), which are 

categorized into a higher education institution of science 

and technology in the Japanese educational system. This 

institution offers a 5-year course and the age of the 

students ranges from 15 to 20. Most of them will work 

as engineers and the graduates’ performance is highly 

rated in the industrial world. However, their English 

proficiency is not very high compared to university 

students. For example, the average TOEIC score of the 

fourth graders in 2018 was lower than that of Japanese 

university students (approximately 570). There may be 

several reasons for this. First of all, most students are 

more interested in mathematics and science than 

English. Also, as they become higher graders, the 

number of English classes decreases because they have 

to learn more expertise relevant to their major fields. 

The most problematic aspect would be in the fact that 

the English curriculum of our school has been biased 

toward grammar and the memorization of words and 

idioms (Hattori et al., 2016). As a result, the students’ 

motivation to learn English seems to be significantly 

low. Although most of the Japanese teachers understand 

the importance of improving their communicative skills, 

the way to teach English may not be so different from 

what it used to be. To change this situation, a new 

English class entitled “Practical English Exercises for 

Engineering” has started since the fall semester in the 

fiscal year 2019. This class focuses on Project-Based 

Learning (PBL), which is different from traditional 

instruction. PBL is defined as “an instructional approach 

that contextualizes learning by presenting learners with 

problems to solve or products to develop” (Moss and 

Van Duzer, 1998). The qualitative and quantitative 

research by Simpson (2011) showed that PBL had a 

significant effect on the language development of the 

low and medium ability groups of students. She also 

reported that the high ability students had shown 

progress in speaking and writing, but not for their 

listening and reading skills. Othman and Shah (2013) 

stated that the students instructed in the PBL setting had 

shown greater development in their writing skill, 

especially in terms of the organization and content of 

their essay. On the other hand, Azman and Shin (2012) 

demonstrated that the students’ reading and speaking 

skills had been improved by the PBL approach in 



   
 

 

English for a second language classroom. Accordingly, 

it seems to be difficult to clarify which skill can be 

effectively developed through PBL among the four 

basic skills of English (i.e. reading, listening, speaking, 

and writing). However, the earlier studies shared a 

similar conclusion where PBL approach could boost 

students’ motivation, enhance their self-confidence, and 

facilitate development of their generic skills such as 

communication and critical thinking skills (Azman and 

Shin, 2012; Poonpon, 2017; Ayu Sukerti and Yuliantini, 

2018; Lin, 2015). From the findings mentioned above, a 

PBL approach has been adopted in our new class. This 

paper aims to report the materials and methods in the 

context of teaching in an EFL classroom and the results 

of a questionnaire survey conducted to assess the global 

competences of the participants. 

 

Materials and Methods 

 

    Practical English Exercises for Engineering is a PBL-

oriented English class for the third graders and held in 

each fall semester. Among those who are interested in 

this class, only 30 third graders were allowed to 

participate by lottery. They are 3 from mechanical 

engineering course, 8 from electrical engineering, 8 

from control engineering, 4 from information 

engineering, and 7 from civil engineering. The grading 

of the course relies on four scores: attendance and in-

class participation (20%), four short tests (20%), final 

presentation (40%), which is broken down into teacher 

evaluation of 30% and student evaluation of 10%, and 

final report (20%). If their final grading score is greater 

than or equal to 50 points, the students will earn one 

credit. The course consists of 15 weekly lessons and is 

Table 1 Lesson Plan and What Is Taught Every Week 

Week Lesson title Contents of each week

1 Course outline, introduction to the contents of the

class, self-introductions

Self-introductions, ice breaker, making groups, creating an original product (a pen

case) .

2 Engineering design process, mini group project ,

introduction to Ohm's law

Studying the engineering design process and learn key expressions, create a pen

case  by following the design process, learn key expressions for studying Ohm's law.

3 Short test 1, short presentation of product  from

Week 2, lesson about Ohm's law

The short test will cover vocabulary and main ideas from the previous class.

Students will read and work to understand a short text describing Ohm's law, and

then work together to practice explaining it in English.

4 Explaining descriptive adjectives, lesson about digital

circuits, explanation about trip to Matsue Castle

Students will learn descriptive adjectives related to engineering (curved, hexagonal,

etc). Students will study a short text about digital circuits. There will be a short

explanation about excursion to Matsue Castle.

5 Short test 2, lesson on phrasal verbs, prepare for

excursion to Matsue Castle

The short test will cover vocabulary and main ideas learned in the previous class as

well as a short lesson on phrasal verbs for engineering (put on, carry out, etc). In

groups, students will prepare for excursion to Matsue Castle .

6, 7 Group excursion to Matsue Castle Students will guide exchange students through Matsue Castle , using English to

communicate information.

8 Presentation by Teaching Assistants (TA) about

home country, Introduction to PBL, SDGs and related

themes, decide groups

A TA will make a short presentation about a problem affecting their home country.

Then, there will be an introduction about SDGs, PBL and deciding group members

and theme.

9 Lesson on PowerPoint presentations, project group

work

This class will teach the basics of making a presentation. Students will work on final

projects .

10 Short test 3, PBL group work Students will work in groups to discuss their project .

11 Short test 4, PBL group work The short test will cover material from the previous class. Students will work on

their final project .

12, 13 Lesson on public speaking, preparation for final

presentation

Students will receive guidance for making the final presentation. Then students will

prepare their project  during the remaining time.

14 Preparation for final presentation Students will rehearse and prepare for their final presentation .

15 Final presentation day Students will make a final presentation  as a group. The deadline for papers on

their project will be announced on this day.

 



   
 

 

instructed in a team-teaching manner by five teachers: 2 

native English speakers and 3 non-native English 

speakers. Table 1 indicates the lesson plan and what is 

taught every week. 

    In Weeks 3 and 4, the students read short texts 

describing Ohm’s law and digital circuits, and learned 

technical terms in the filed of electrical engineering. 

Since the course aims to cultivate the students’ practical 

communication skills, it also encourages them to work 

in group activities as much as possible. For instance, 

from Week 1 through 3, the students put together their 

original pen cases in groups of five and described their 

features and sales points in English. In order to create a 

pen case, clothes hangers and cardboard were given to 

each group. Figure 1 demonstrates an example of the 

pen cases which the students invented. 

 

 
Fig. 1 An example of the pen cases 

invented by the students. 

 

 
Fig. 2 Exterior of Matsue Castle. 

 

    In Weeks 6 and 7, the students went to Matsue Castle, 

which is designated as a national treasure of Japan, and 

guided eight international students in English around the 

inside of the castle. In the previous class (i.e. Week 5), 

we had the students think about what and how they 

explain in the castle watchtower. Figure 2 shows the 

exterior of Matsue Castle Tower. It was constructed in 

1611 and consists of five stories and a basement. On 

each floor, material remains such as arms and helmets 

are exhibited. The eight students above consist of four 

exchange students from Temasek Polytechnic of 

Singapore and four international students of Shimane 

University. One of the authors teaches English at 

Shimane University too and invited the four students to 

the excursion. 

    In the latter half of this course, the students learned 

about the UN’s 17 Sustainable Development Goals 

(SDGs) and how to make an effective presentation in 

English. In Week 8, a teaching assistant (TA), who 

came from India, presented a social problem in her 

country and the five teachers proposed six distinct 

projects related to SDGs: 

 

• Recycling Food, 

• Gender Equality, 

• Shredded Paper, 

• Rocket Stove, 

• Plastic Waste, 

• Clean Energy. 

 

Each teacher took charge of at least one project and 

helped the students work on his/her project. The 

students were shuffled and divided into six groups of 

five, so the group members were different from those in 

the excursion to Matsue Castle. 

    In the Recycling Food project, the students went to 

Lake Nakaumi located in the north-eastern part of 

Shimane prefecture and gathered the edible seaweed, 

“Ogonori” with a rake, boarding on a small ship. In 

order to make this activity successful, the non-profit 

organization, Nature Restoration Center greatly helped 

the students and teachers. Then, the collected seaweed 

was scattered in a field where soybeans are grown. 

Getting through this process, the students deeply 

understand how food is recycled. 

    In the Gender Equality project, the students did a 

questionnaire survey toward the second graders in our 

school. After that, they found out what kind of gender 

gap exists in the school by analyzing the results of the 

survey. 

    The group working on the Shredded Paper project 

collected shredded paper from the teachers’ offices. 

Then, they compressed the paper and changed it into 

pellets as fuel for a rocket stove. The group members of 

the Rocket Stove project designed their original stove 

(see Fig. 3) and burned the pellets in it. The two projects 

above were supported by an associate professor at the 

Department of Mechanical Engineering. 

 

 
Fig. 3 Snapshot of the rocket stove. 

 



   
 

 

    The students dealing with the Plastic Waste project 

did some researches on how to reduce plastic waste and 

then described how much of the waste is recycled in 

Japan. Due to the time limitation of the teacher who led 

the group, most of their activities come from searching 

on the Internet. 

    Finally, the Clean Energy project group developed a 

condenser with ocean waster (i.e. salty water) and used 

it as a battery which is connected to a solar panel. They 

attempted to charge a smartphone by using their solar 

battery system and then showed a short movie on the 

charging process in the final presentation. An aid by a 

professor at the Department of Electrical Engineering 

and Computer Science was indispensable to do this 

activity. 

    In Week 15, all the groups made a 5-minute 

presentation in English about the outcomes of their 

projects. The teachers asked each group at least one 

question in English and evaluated their presentations in 

terms of six items: (1) what the presenters want to say is 

intelligible, (2) the organization of the PowerPoint 

slides is good, (3) the presenters gave a talk in a loud 

voice and at an appropriate pace, (4) the pronunciation 

and intonation of their English are good, (5) English 

expressions used in figures and tables are easy to 

understand, and (6) the presenters properly answered 

questions in English. The grading score of the final 

presentation also includes the students’ peer reviews 

based on a scoring rubric and assessment of a one-page 

report on their project. 

 

Results and Discussion 

 

    The new class provided the students with the 

opportunities to participate in a mini group project, the 

excursion to Matsue Castle, and the presentation on a 

project related to SDGs. In order to evaluate how 

effective the PBL approach is, we asked the students to 

write feedback comments on the excursion and respond 

to a questionnaire on global competences. The results of 

analyzing their feedbacks and responses will be 

discussed in the following parts. 

    First, most of the students’ feedback comments were 

quite positive, so it can be said that they really enjoyed 

the excursion. For a more objective analysis, a text 

mining tool, KH Coder (Higuchi, 2014) was applied and 

frequently co-occurred words were gained as a network 

shown in Fig. 4. The number of paragraphs used in this 

analysis is 24. Each paragraph corresponds to the 

feedback of each student. Two words which collocate 

with each other within the same paragraph are 

connected with an edge in the network. The four nodes 

in pink indicate high betweenness centrality. The size of 

a node is proportional to the frequency of the word it 

represents. That is, the higher a word frequency is, the 

larger the node size becomes. The total number of 

a lot

can speak

go out

enter

person

tough

many

do
a little more

timeclass

good

guide

activity

experience
communication

opportunityinternational 
student

observe
explanation

Matsue 
Castle

think

self
English

talk

tell

group

Japanese

questionsay
transmit

preparation

in fact

ability

listen

foreign 
country

next

lunch
enough

difficult

a little

introduction

go

for the first time

consider

English sentence

Cluster A

Cluster B

 
 

 

Fig. 4 A co-occurrence network of the words in the feedback comments written by the students. 



   
 

 

words is 2,391. 

    In Fig. 4, the words in Cluster A are tell, self, think, 

English, Matsue Castle, explanation, international 

student, and difficult. This cluster implies that the 

students found it difficult to explain Matsue Castle to 

international students in English and to tell them what 

they thought. On the other hand, Cluster B includes 

words such as do, a little more, time, class, guide, good, 

activity, experience, and communication. Thus, this 

cluster suggests that the students regarded the excursion 

as a good activity to experience English communication 

although they required more time to do it. The time may 

also include the one to prepare for the excursion during 

the class. In fact, the students had only one week before 

the excursion and the teachers did not offer them 

enough information about Matsue Castle. It would be 

better to pass them an English brochure of the castle and 

give them some instruction on vocabulary prior to the 

excursion. For this purpose, at least two weeks should 

be necessary. 

    Some of the nodes are labelled with more than one 

word (i.e. phrase). This is because the network was 

created from Japanese words first, and then the node 

labels were translated into English. Note that each label 

is equivalent to one word in Japanese and that the 

network demonstrates the co-occurrence of words, not 

of phrases. 

    Next, we made our own questionnaire by reference to 

the PISA 2018 student questionnaire (OECD, 2018). In 

this questionnaire, the students were asked to answer 20 

questions shown in Table 2. According to OECD, global 

competences can be measured by four dimensions: 

knowledge, cognitive skills, attitudes, and values. The 

questionnaire offers five questions for each dimension. 

Each of the 20 questions has five numbered Likert-scale 

choices: (1) not at all like me, (2) not much like me, (3) 

Table 2 Twenty Questions to Measure Students’ Global Competences 

Targeted

global competence
No. Question

1 I learned new information about SDGs.

2 I learned new English expressions related to engineering.

3 I learned new information about global issues.

4 I learned new ways to apply SDGs to my own life.

5 I noticed communicative differences between people from various countries.

6 I improved my oral communication skills in practical situations.

7
If there is a problem of communication with people from other cultures, I find

ways around it (e.g. by using gestures, re-explaining, writing etc.).

8
When I communicate with people from other cultures, I frequently check that

we are understanding each other correctly.

9 I give concrete examples to explain my ideas.

10
I am capable of overcoming my difficulties in interacting with people from

other cultures.

11 I want to learn more about SDGs.

12 I want to use my engineering skills to solve problems.

13 I want to improve my communication skills with people from other countries.

14

I reduce the energy I use at home (e.g. by turning the heating down or turning

the air conditioning up or down or by turning off the lights when leaving a

room) to protect the environment.

15 I am interested in how people from various cultures see the world.

16 I think that SDGs are important things for engineers to solve.

17 I respect the values of people from different cultures.

18 I value the opinions of people from different cultures.

19 I think that studying English is important for my future.

20 I want to learn how people live in different countries.

Knowledge

Cognitive skills

Attitudes

Values

 



   
 

 

somewhat like me, (4) mostly like me, and (5) very 

much like me. The larger the number of choice is, the 

more preferable the response becomes. This means that 

globally competent respondents tend to have a greater 

number for each item. 

    Of the results for the 20 questions, the most 

remarkable ones are shown in the form of pie chart in 

Fig. 5. The pie chart for Question 4 indicates that 40% 

of the students did not gain enough knowledge to apply 

the concepts of SDGs to their daily lives. It might be 

necessary for the teachers to provide a clue to combine 

what they learned in class to their surroundings. For 

Question 8, approximately 37% of the students chose 

the neutral choice (i.e. somewhat like me). This means 

that their communication skills have some room to 

improve in global contexts. For Question 10, the ratio of 

respondents to the four choices (i.e. numbers 2, 3, 4, and 

5) are the same percent of 23.33. In addition, there was 

a student who was not able to choose any choice. It is 

possible that the meaning of “overcoming my 

difficulties” is unclear to the student. Thus, Question 10 

should be given along with concrete examples in the 

future questionnaire. The pie chart for Question 12 

demonstrates that more than 60% of the students are 

enthusiastic about contributing to solving global issues 

as engineers. This is the attitude that we want our 

students to obtain via the new English class. The 

attitude also seems to have affected the result for 

Question 16. Namely, more than 90% of the students 

understand how important realizing SDGs is for global 

engineers. Unlike other English classes in our 

curriculum, the new class offered the students more 

opportunities to study with international students. At 

times, there was even an atmosphere where the author 

felt as if he had been in a foreign country. 

    The response averaged over the 20 questions and the 

30 students was 4.168. In order to check if this mean 

score is statistically significant, the mean score for 

students who do not take this course (i.e. the sample 

mean of a control group) is necessary. On the Web site 

of OECD, however, no comparable data are available. 

To carry out hypothesis testing, we are planning to do 

the same questionnaire survey before and after students’ 

learning in the PBL setting. 

 

Conclusion 

 

    As a new attempt to nurture globally competent 

future engineers, a PBL-oriented English class has 

started for 30 selected third graders. It contains three 

project-based activities: inventing an original pen case, 

the excursion to Matsue Castle, and group work related 

to SDGs. This course was taught by five teachers: two 

native English speakers and three non-native English 

speakers. Two teaching assistants from India and 

Senegal also supported the instruction in the PBL 

setting. Moreover, four exchange students from 

Singapore attended most of the classes. Such in-class 

diversity appears to stimulate the students’ motivation. 

That is, the students seem to have understood the reason 

why they study English. Their changes in attitudes and 

values have been confirmed through a questionnaire 

survey on global competences. Their positive feedbacks 

have proved that the PBL approach is effective to foster 

the global competences to some extent, however, the 

weight to teaching technical English should be 

reconsidered. In fact, one quarter of the students who 

took this course feel that they did not learn much 

vocabulary related to engineering. Therefore, the future 

work will be to maintain the balance between the 

student-centered learning through PBL and the teacher-

centered instruction on vocabulary. 

 
Fig. 5 Results of the questionnaire survey on global competences. 

The unit of the numerals in the pie charts is percent (%). 
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