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Table 2. The schedule of ‘Politics and Economics’ 

1st 
Guidance and to think how to make 
choices in one’s own life using short 
movies 

2nd 

To know and think how the lives are 
different between developing countries 
and developed countries using the 
textbook (group work) 

3rd– 4th 

To know the long macroeconomic history 
and think how economics can approach to 
uncover the process of making disparity 
and current status, and setting up a model 
for analysis (group work) 

5th 

To know how the people having great 
achievements made choices in their lives, 
and think about one’s own choice again 
(group work) 

6th To compare the developing and developed 
nations using data (group work) 

7th – 9th 

To think how to look at the well-being of 
our world and the proposal of Human 
Development Index by UNDP. Economic 
growth does not always bring happiness to 
our lives (group work) 

10th-13th 

To know what kinds of consultations have 
been done in terms of sustainable 
economic development, and think about  
the details from a point of view of 
environmental economics, for example 
free trade and climate change (group 
work) 

14th–15th 

To search what kinds of problems people 
in the developing countries have been 
facing and what kinds of reactions have 
been taken to solve the problems (group 
work) 

 
Table 3. The schedule of ‘Co+work’ 

1st Guidance and team making in the gym 

2nd Ice Breakers with teammates and practice  
writing out plenty of ideas in the gym 

3rd Indonesian students joined our NASA 
Game for making consensus in the gym 

4th – 7th Setting the project theme by each team 

8th – 11th The Project is progressed by each team 

12th 

Intermediate Presentation 
4 teams present each project at one room. 
7 minutes presentation and 8 minutes for 
questions and comments 

 
fact that they couldn’t assume their share of the 
responsibility.  

The team-no.50 quickly achieved their consensus to 
implement the project on “remodeling the benches in the 
campus”, but another team reached a similar idea and 
chose the same place to implement their project. After 
discussing the matter, these two team reached a 
consensus to work it out together, but they came to face 
difficulty indeed over how to implement the remodeling. 

In sum, the average score went down to the negative side 
regarding emotions after week 8. 

As we see above, the review sheet from the PBL-style 
class showed us the students’ status and changes 
regarding emotion along with the contents of classes. It 
may be a great source for teachers to consider how to 
coach students or when to intervene with teams. In 
addition, it may bring up the possibility and influence the 
fostering of meta-perception by checking with the past 
events when we look back for a middle or long range. 
 
Conclusions 

 
In this paper, we showed 14 effective words adopted 

in the review sheet to choose one’s emotions during class 
work. This paper argued that it would be effective for 
coaching teachers to gather their student’s reflection and 
comments of emotion on the contents and the tasks and 
interactions of each class as the semester goes along in 
order to improve their effects to foster active learning.  
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Abstract 
 

In the past, we adopted the conventional 
methodology, which focuses on the explanation of 
grammar and sentence structure, in reading classes. 
However, the lecture-style lessons made our students 
less motivated. As the result, most of the students 
failed to improve their ability in English. In 2010 we 
introduced extensive reading program, which had 
been successful at Toyota College and other schools, 
in order to boost their motivation for studying 
English. In our program, we have the students read 
as many books as they can. They can decide what to 
read by themselves as far as they follow the rules. 
We have three basic rules: (1) the books should be 
easy for them to understand without consulting 
dictionaries, (2) they should guess the meaning from 
the picture or the context when they come across 
unknown words, and (3) they should stop reading 
when they find the books difficult or boring. As 
requirements, we tell the students to keep reading 
records and to fulfill quantitative assignment. On a 
record sheet they write down date, level, book title, 
word count, time, and summary. As for quantitative 
requirements, we usually tell the students who have 
taken extensive reading lessons for the first time to 
read 100 books and 100,000 words during the school 
year. In our program, a teacher plays a role as an 
adviser. They check whether the students read 
appropriate books following the rules by watching 
the way they read during a lesson and examining the 
records. They give advice on what to read to the 
students. After launching the program, we found out 
that extensive reading is suitable for our students 
who prefer active learning to lectures. Their 
attitudes in a reading class have improved 
drastically, and even the students who are not keen 
to study English work on the program actively. The 
results of English proficiency tests show that our 
program helps the students to boost their English 
ability. In conclusion, extensive reading program as 
an active learning has a good impact on the students’ 
ability as well as their motivation. 
 
Keywords: English education, extensive reading, active 
learning, motivation, English ability 
 

Introduction 
 
     Teachers are likely to follow the methodology under 
which they learned. That was the case with English 
teachers at National Institute of Technology, Tokuyama 
College (hereafter NITTC). In the past years, we 
adopted conventional methods, according to which we 
explain grammar and sentence structure, translate 
English sentences into Japanese, and get the students to 
work on drills in grammar. Such methods were not 
successful with our students. They got less and less 
interested in studying English. Consequently, we had 
been worried with their deteriorating attitudes in class 
and their slump in proficiency in English. 
     We conducted a questionnaire survey on their 
attitudes towards studying English to the students in the 
lower grades from 2008 to 2010, so that we could find 
out a solution to our problems. We found that more than 
80% of the respondents, though they didn’t study 
diligently, felt they should master English (Takahashi, 
Kunishige and Harada, 2009). We also found that 
students who were interested in cultures of English-
speaking countries were more motivated to learn the 
language (Kunishge, Takahashi and Harada, 2011). 
Examining the results, we supposed that our students 
were ready to learn English as they were aware of its 
significance and that they would start to learn the 
language actively if we could awake their interest. 
     As a method to summon the students’ motivation, we 
introduced English extensive reading, which National 
Institute of Technology, Toyota College had been using 
successfully, into class in 2010. The students got 
attracted to the new approach and came to participate in 
a lesson actively as we had expected. As the result, they 
improved proficiency in English as well as their 
learning attitudes. 
     This paper shows how we apply extensive reading at 
NITTC and  how effective it is as an active learning. 
 
Methods 
 
     English extensive reading has spread as SSS (Start 
with Simple Stories) method in Japan. Junior and senior 
high schools, universities, and cram schools have 
adopted the method since the late 1990s. Among 
national institutes of technology, Toyota College has 
been using it successfully (Nishizawa et al., 2011; 
National Institute of Technology, Toyota College, 2011). 
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Applying the method of Toyota College, we introduced 
extensive reading into class in 2010. 
     In our program, we gave a 50-minute lesson twice a 
week from 2010 to 2015. We have the students read as 
many books as they can in class. They can decide what 
to read by themselves as far as they follow three basic 
rules. The rules are the following: (1)Read books you 
can understand easily without consulting dictionaries, 
(2)Guess the meaning from the picture or the context 
when you come across unknown words, and (3)Stop 
reading the book when you find it difficult or boring.  
     In our program, it is essential that our students read 
books whose outline they can understand without 
trouble. We classify books according to the difficulty so 
that students can choose appropriate books easily. In the 
SSS style of extensive reading, YL1, or, “Yomiyasusa 
level” (readability) is used to show the difficulty of a 
book.  Using YL, we classify our library of books, 
which consists mainly of graded readers for English 
learners and leveled readers for young native speakers. 
Then, we put a color sticker on each book according to 
the difficulty as shown in Table 1 and Figure 1.  
 
Table 1. Classification of Books at NITTC 
 
color YL CEFR2 

white 0.0~0.4  
pink 0.5~0.9  
red 1.0~1.9 A1 
orange 2.0~2.9 A2 
yellow 3.0~3.9 A2 
green 4.0~4.9 B1 
blue 5.0~5.9 B2 
none 6.0~ C2 
 
 

 
 
Figure1. A Book for Extensive Reading Program 
 
Our students check word count aside from color, for 
students who are not accustomed to reading find it 
tough to read a long book. Checking the information, 
they choose books to read on their own and start reading 
them as shown in Figure 2 and Figure 3. 
 

 
 
Figure 2. Students Choosing Books 
 

 
 
Figure 3. Students during a Lesson 
 
     After reading books, the students keep reading 
records. They write down date, color (difficulty), book 
title, word count, time, and summary on a record sheet 
as shown in Figure 4. We check their record sheets in 
each lesson.  
 

 
 
Figure 4. A Sample of Record Sheet 
 
     In extensive reading class, a teacher plays a role as a 
guide and role model, as Bamford and Day explain 
(Bamford and Day, 2004). We sometimes tell the 
students how to read in order to improve proficicency in 
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English and recommend books. Basically, however, we 
let them read on their own and just watch whether they 
read appropriate books following the rules by observing 
the way the students read during a lesson and examining 
their record sheets. We give advice on what to read to 
the students when they often read too difficult books. 
We also instruct them to write summaries clearly when 
they don't do that, as we find the students who give 
concise summaries have got more proficient in reading. 
     We grade our students by their average score of term 
tests and their participation in class. In a term test, we 
give a reading-comprehension test and cloze tests. We 
check the students’ reading fluency with a reading-
comprehension test, in which they read a story while 
taking notes and then answer questions about the story 
relying on their memory and notes. In cloze tests, we 
see how well they master grammar and develop 
vocabulary. As for participation, we give them the 
quantitative assignment: we tell them to read 100 books 
and 100,000 words during the school year, for example.  
 
Results and Discussion 
 
     After launching the program, we found out that 
extensive reading is suitable for our students who prefer 
active learning and project-based learning to lectures. 
We observed that they welcomed extensive reading 
class as a type of active learning and work on the 
program keenly. The results of a questionnaire survey 
conducted after introducing the method shows that their 
motivation and attitudes improved (Takahashi, 
Kunishige and Harada, 2012).  
     This program proves to be helpful in improving 
English ability. After taking extensive reading class for 
three years, some students said that they didn't feel 
difficulty especially in solving reading-comprehension 
questions in an English proficiency test although they 
had not made special preparation for it. The average 
score of an English proficiency test called ACE3 
endorses this. As shown in Table 2, the students who 
entered our college in 2010 and who took extensive 
reading class for three years got the score which 
exceeds standard score for high school students in the 
second and the third grades, which had not been 
achieved before. Seen by department, they also raised 
the average score consecutively as Table 3 shows.  
 
Table 2. The Average Score of ACE by Admission Year 
 
 1st grade 2nd grade 3rd grade 
standard score 430 450 470 
2006 408 421 434 
2007 425 422 461 
2008 410 442 447 
2009 429 426 478 
2010 425 470 500 
 

Table 3. The Average Score of the Students admitted in 
2010 by Department4 

 
 1st grade 2nd grade 3rd grade 
ME 430 475 516 
IE 444 490 518 
CA 396 440 459 
 
These results show that extensive reading program is an 
active learning, which enables students to improve their 
ability unwittingly, and that it is more effective when it 
is used consecutively. 
     Extensive reading is a good way to learn English in 
an active and autonomous way. However, just 
introducing the method into class is not enough. This 
method should be applied by teachers who are familiar 
with books as well as methodology. In other words, 
teachers must be voluminous readers themselves. We 
have got some problems with teachers. In one case, a 
teacher, who didn't read simple stories enough, 
misguided his students by letting them read too difficult 
books. As the result, they got less motivated, which is 
supposed by comparing with the other classes 
(Takahashi, Kunishige and Harada, 2012). In another 
case, the class, most of whom don’t find it necessary to 
learn English, almost failed to improve the score at 
proficiency tests. As shown in Table 4, the students 
admitted in 2010, who took extensive reading lessons 
consecutively, improved the score constantly, but the 
others failed to improve in the third grade, when a 
teacher was inexperienced (those admitted in 2011) or 
when a teacher stopped using extensive reading (those 
admitted in 2012 and 2013). 
 
Table 4. CA Students’ Average Score of ACE by 
Admission Year 
 
 1st grade 2nd grade 3rd grade 
2010 396 440 459 
2011 437 463 468 
2012 440 475 483 
2013 434 475 478 
  
These cases show that extensive reading method is 
effective for boosting students’ motivation and ability 
when a teacher who is also an avid reader uses it 
consecutively. Thus, it is important to build up a team of 
teachers who are familiar with the method in order that 
we can give extensive reading lessons in succession. 
 
Conclusions 
 
     We have English lessons aside from extensive 
reading at NITTC, and it is possible that the 
combination of our lessons brought about the 
improvement observed in our past researches. We also 
have problems to tackle so that we conduct our program 
more effectively. However, extensive reading program 
as an active learning has a good impact not only on the 
students’ motivation but also their ability as far as we 
observe.  
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Notes 
1) YL is an indicator of the readability. It ranges 
between 0.0 (the easiest) and 9.9 (the most difficult). 
Japanese teachers and readers, who are the leading 
members of a study group of extensive reading method, 
have set it according to vocabulary, grammar, sentence 
length, letter size, and cultural background. See Takase 
(2010) 
2) CEFR stands for Common European Framework of 
Reference for Languages. It is a guideline for learning a 
language and assessing learners. It has been used in 
European countries, and now it is increasingly used in 
other countries including Japan. 

3) ACE is an English proficiency test for high school 
students. It stands for Assessment of Communicative 
English. The questions vary from junior high school 
level to college entrance examination level. The full 
mark is 900. 
4) This paper uses abbreviations for departments. ME 
stand for Department of Mechanical and Electrical 
Engineering, IE for Department of Computer Science 
and Electronic Engineering, and CA for Department of 
Civil Engineering and Architecture. 
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Abstract

Students have different learning preferences of 
receiving, processing and internalizing knowledge 
and skills. If the learning environment is 
advantageous to the learning styles of the students, 
there is a higher chance that the students can achieve 
the intended learning outcomes. Previous research 
on understanding the learning styles of students 
suggests that the use of learning style models helped 
teachers design effective instruction and could help
students better understand their own learning 
preferences. Felder and Silverman (1988) proposed a 
learning style model, which was designed to capture 
the important learning style differences among 
engineering students. The model categorised 
learning preferences into four dimensions, namely, 
active/reflective, sensing/intuitive, visual/verbal, and 
sequential/global (Felder and Spurlin, 2005). After 
identifying the learning styles of the students, 
corresponding teaching strategies can then be 
developed for more effective learning. 
This research was an preliminary investigation of
learning styles of engineering students studying 
vocationally oriented higher diploma programmes in 
Hong Kong. Data from over 140 students in two
engineering programmes was collected and analysed 
to identify the learning characteristics of students. It 
was found that the sample students were marginally 
reflective, predominately sensing, visual, and 
sequential learners. Observations from the analysed 
data provided valuable information for teachers to 
design more effective teaching strategies.

Keywords: Learning styles, learning characteristics,
index of learning styles, engineering education, 
vocational education, Hong Kong.

Introduction

Vocational education is a strategic development in 
the education system of Hong Kong. In the 2014 Policy 
Address, the Chief Executive of Hong Kong Special 
Administrative Region highlighted the importance of 
vocational education and announced a series of 
initiatives to promote vocational education and 

recognition of its value. It is advocated that vocational
education plays an indispensable role in offering
multiple pathways to young people with diverse abilities 
and aspirations to excel in their career. Vocational
education is also crucial in nurturing the necessary 
manpower to support the sustainable development of the 
city.

While vocational education advocates a unique 
approach of enabling students with the expertise, skills 
and professional attitude to tackle real-world situations, 
the success of vocational education depends on how 
well the students fulfil the intended learning outcomes.
Students have diverse ways of receiving, processing and 
internalizing the knowledge acquired in their studies. 
The higher level of awareness teachers have about the 
differences in their students, the better chance they have
of meeting the diverse learning needs of all of their 
students, and, as a result, the higher likelihood the 
students have of achieving the intended learning 
outcomes.

Understanding the learning characteristics of 
students has been a continual focus in education 
research worldwide. Coffield et al. (2004) appealed to 
the idea that teachers and course designers should pay 
closer attention to students’ learning styles: by 
diagnosing them, by encouraging students to reflect on 
them and by designing teaching and learning 
interventions around them. A systematic review of 13 
major models of learning styles was done by Coffield et 
al. (2004).

In the context of engineering education, Felder and 
Silverman (1988) proposed a learning style model 
designed to capture the important learning style 
differences among engineering students. The model was 
later revised by Felder and Spurlin (2005), which
categorised students’ learning preferences into four 
dimensions, namely, processing (active/reflective 
learners), perception (sensing/intuitive learners), input 
(visual/verbal learners) and understanding (sequential/ 
global learners). The index of Learning Styles (ILS) is 
an instrument designed to assess preferences on the four 
dimensions of the Felder-Silverman learning style 
model. The web-based version of ILS, developed by 
Soloman and Felder (1997), was taken hundreds of 
thousands of times per year.
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The ILS was widely used in a quite number of 
published studies (Felder and Spurlin, 2005). Constant 
(1997) administrated ILS to Materials Engineering 
students in Iowa State University and suggested the use 
of multimedia techniques to address diverse learning 
styles of the students. Paterson (1999) explored the use 
of different internet-based learning tools to suit the 
diverse learning styles in the class of environmental 
engineering students. Dee et al. (2002) investigated the 
learning styles of biomedical engineering students at 
Tulane University. Compared to other engineering 
student populations, their sampled students contained 
the highest percentage of students preferring the global 
learning style. Zywno (2003) identified a mismatch 
between learning styles of the majority of the sampled 
students and the reported prevalent traditional teaching. 
The study suggested that students whose learning needs 
were not consistently supported by traditional 
instruction underachieved in such an environment. 
Improved academic achievement in the study was 
linked to an increased accommodation of student 
learning styles.

The research on learning styles was still active in the 
past decade. Alumran (2008) used ILS to study the 
relationships between learning styles in relation to 
gender, field of study, and academic achievement for 
students in University of Bahrain. Do et al. (2008) 
attempted to create a new perspective on assessing the 
effects of learning English in Hong Kong, which is a
predominately Chinese-speaking country. The learning 
styles of multi-disciplinary students who studied the 
same English module were investigated. Kolmos and
Holgaard (2008) used the Felder-Silverman ILS and
found that the first year engineering students at Aalborg 
University were predominately active learners. The 
finding leaded to a discussion of whether reflection and 
conceptualization should be facilitated further in the
curriculum to balance the learning style of the students.
Direito et al. (2012) investigated engineering 
undergraduates’ perceptions of soft skills by looking 
into the relations of self-efficacy and learning styles. 
Mohamad et al. (2014) studied the disparity of learning 
styles and cognitive abilities in vocational education.
The ILS was given to building construction students 
from three Vocational Schools in Malaysia. Tee et al. 
(2015) explored the pattern of learning styles of 
Business students in a vocational college in Northern 
Malaysia.

After identifying the learning characteristics of the 
students, corresponding teaching strategies can then be 
developed for more effective learning. Studies have 
shown that better learning may occur when teaching 
styles of teachers match learning styles of students than 
when they are mismatched (Felder and Silverman, 1988 
and Hayes and Allinson, 1996).

Methodology

Investigation of learning styles of engineering 
students in this study was conducted based on Index of 
Learning Styles (ILS) developed by Soloman and Felder
(1997). The learning style dimensions and the notions 

for the sub-scales in ILS are summarised in Table 1.
The processing dimension measures the preference of 
how the student processes information, either actively 
through engagement of physical activity or discussion, 
or reflectively through introspection. The perception 
dimension measures what type of information the 
student preferentially perceives, either through external 
sensory, such as sights, sounds, and physical sensations, 
or internal intuitions, such as possibilities, insights and 
hunches. Input dimension concerns about the most 
effective sensory channel of the student to perceive 
external information, either through visual means such 
as pictures, diagrams, graphs and demonstrations, or 
through verbal means, such as words and sounds. The 
understanding dimension measures how the student 
progress toward understanding, either in a sequential 
manner in continual steps or in a global and holistic 
manner by large jumps. Detailed descriptions of the 
characteristics of these learning styles are given in 
Felder and Silverman (1988) and Felder (1993).

The ILS is a structured questionnaire of 44 questions. 
Each of the four dimensions in Table 1 is measured by 
11 questions. Each question has two options, which 
represents a tendency toward either sub-scales in a 
dimension. For each dimension, the frequency of the 
two chosen sub-scales in the 11 questions are first 
counted. The sub-scale with the higher frequency is
selected as the dominant scale for the dimension.

The score for each dimension is then calculated to 
represent the tendency of the student’s learning on a 
dimension. The score is the net difference between the
higher frequency of the sub-scale and the lower 
frequency of the other sub-scale. As a result, the score 
for a dimension is odd numbers ranged from 1 to 11.
The score therefore represents the degree of preference 
of the student has for the dimension. If the score on a 
dimension is 9 or 11, the student has a very strong 
preference for the dimension. The student can learn very 
quickly in a teaching environment which favours the 
dimension. On the contrary, the student may have real
difficulty in learning when the teaching environment is 
unfavourable to the dimension. If the score is 5 or 7, the 
student has a moderate preference for the dimension and 
will learn more easily in a favourable teaching 
environment. If the score is 1 or 3, the student is a fairly 
balanced on the learning dimension.

Table 1 Learning Style Dimensions
Dimension Sub-scale Notation

Processing Active ACT
Reflective REF

Perception
Sense SEN

Intuitive INT

Input
Visual VIS
Verbal VRB

Understanding Sequential SEQ
Global GLO

The questionnaire was developed for the engineering
students in the Department of Construction in Tuen 
Mun campus of Institute of Vocational Education (IVE).
IVE is one of the 13 member institutions of Vocational 
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The ILS was widely used in a quite number of 
published studies (Felder and Spurlin, 2005). Constant 
(1997) administrated ILS to Materials Engineering 
students in Iowa State University and suggested the use 
of multimedia techniques to address diverse learning 
styles of the students. Paterson (1999) explored the use 
of different internet-based learning tools to suit the 
diverse learning styles in the class of environmental 
engineering students. Dee et al. (2002) investigated the 
learning styles of biomedical engineering students at 
Tulane University. Compared to other engineering 
student populations, their sampled students contained 
the highest percentage of students preferring the global 
learning style. Zywno (2003) identified a mismatch 
between learning styles of the majority of the sampled 
students and the reported prevalent traditional teaching. 
The study suggested that students whose learning needs 
were not consistently supported by traditional 
instruction underachieved in such an environment. 
Improved academic achievement in the study was 
linked to an increased accommodation of student 
learning styles.

The research on learning styles was still active in the 
past decade. Alumran (2008) used ILS to study the 
relationships between learning styles in relation to 
gender, field of study, and academic achievement for 
students in University of Bahrain. Do et al. (2008) 
attempted to create a new perspective on assessing the 
effects of learning English in Hong Kong, which is a
predominately Chinese-speaking country. The learning 
styles of multi-disciplinary students who studied the 
same English module were investigated. Kolmos and
Holgaard (2008) used the Felder-Silverman ILS and
found that the first year engineering students at Aalborg 
University were predominately active learners. The 
finding leaded to a discussion of whether reflection and 
conceptualization should be facilitated further in the
curriculum to balance the learning style of the students.
Direito et al. (2012) investigated engineering 
undergraduates’ perceptions of soft skills by looking 
into the relations of self-efficacy and learning styles. 
Mohamad et al. (2014) studied the disparity of learning 
styles and cognitive abilities in vocational education.
The ILS was given to building construction students 
from three Vocational Schools in Malaysia. Tee et al. 
(2015) explored the pattern of learning styles of 
Business students in a vocational college in Northern 
Malaysia.

After identifying the learning characteristics of the 
students, corresponding teaching strategies can then be 
developed for more effective learning. Studies have 
shown that better learning may occur when teaching 
styles of teachers match learning styles of students than 
when they are mismatched (Felder and Silverman, 1988 
and Hayes and Allinson, 1996).

Methodology

Investigation of learning styles of engineering 
students in this study was conducted based on Index of 
Learning Styles (ILS) developed by Soloman and Felder
(1997). The learning style dimensions and the notions 

for the sub-scales in ILS are summarised in Table 1.
The processing dimension measures the preference of 
how the student processes information, either actively 
through engagement of physical activity or discussion, 
or reflectively through introspection. The perception 
dimension measures what type of information the 
student preferentially perceives, either through external 
sensory, such as sights, sounds, and physical sensations, 
or internal intuitions, such as possibilities, insights and 
hunches. Input dimension concerns about the most 
effective sensory channel of the student to perceive 
external information, either through visual means such 
as pictures, diagrams, graphs and demonstrations, or 
through verbal means, such as words and sounds. The 
understanding dimension measures how the student 
progress toward understanding, either in a sequential 
manner in continual steps or in a global and holistic 
manner by large jumps. Detailed descriptions of the 
characteristics of these learning styles are given in 
Felder and Silverman (1988) and Felder (1993).

The ILS is a structured questionnaire of 44 questions. 
Each of the four dimensions in Table 1 is measured by 
11 questions. Each question has two options, which 
represents a tendency toward either sub-scales in a 
dimension. For each dimension, the frequency of the 
two chosen sub-scales in the 11 questions are first 
counted. The sub-scale with the higher frequency is
selected as the dominant scale for the dimension.

The score for each dimension is then calculated to 
represent the tendency of the student’s learning on a 
dimension. The score is the net difference between the
higher frequency of the sub-scale and the lower 
frequency of the other sub-scale. As a result, the score 
for a dimension is odd numbers ranged from 1 to 11.
The score therefore represents the degree of preference 
of the student has for the dimension. If the score on a 
dimension is 9 or 11, the student has a very strong 
preference for the dimension. The student can learn very 
quickly in a teaching environment which favours the 
dimension. On the contrary, the student may have real
difficulty in learning when the teaching environment is 
unfavourable to the dimension. If the score is 5 or 7, the 
student has a moderate preference for the dimension and 
will learn more easily in a favourable teaching 
environment. If the score is 1 or 3, the student is a fairly 
balanced on the learning dimension.

Table 1 Learning Style Dimensions
Dimension Sub-scale Notation

Processing Active ACT
Reflective REF

Perception
Sense SEN

Intuitive INT

Input
Visual VIS
Verbal VRB

Understanding Sequential SEQ
Global GLO

The questionnaire was developed for the engineering
students in the Department of Construction in Tuen 
Mun campus of Institute of Vocational Education (IVE).
IVE is one of the 13 member institutions of Vocational 

Training Council, which was established in 1982 and 
now is the largest vocational education provider in 
Hong Kong. The department offers three full-time 
Higher Diploma programmes, namely, Higher Diploma 
in Civil Engineering (CE), Higher Diploma in Building 
Studies (BS) and Higher Diploma in Architectural 
Studies. This study focused on the first two programmes,
which are more related to engineering. Both of the full-
time programmes are delivered on a two-year duration.

The questionnaire was bilingual. Chinese 
translations of the original English questions were 
provided, so that the students could easily understand 
the questions and make appropriate selection of the 
options.

The questionnaire was disseminated to the students 
through a web link of a cloud internet platform.
Students could access the questionnaire conveniently 
through mobile phones or any online computers.  Their 
answers to the questionnaire were collected through 
their online devices and stored on the cloud storage. 
Whenever a student submits the questionnaire, the 
researcher will receive an email notification 
instantaneously. At the same time, the learning style 
index scores will then be calculated automatically by the 
script program in the cloud system and the scores will 
be sent to the student’s email directly.

A total of 141 students completed the online 
questionnaire. Both first and second years of CE and BS 
students were invited to take part in the research. The 
students were given a short overview about the research,
they could voluntarily participate in the research. The 
majority of the responses was from first year students,
because some of the second year students were having 
industrial attachment during the research period. The 
numbers of completed questionnaires from CE students 
and from BS students were 75 and 66 respectively.

After all the participants had completed the 
questionnaire, the researcher provided a debriefing to 
the participants about different characteristics of 
learning styles. The students generally expressed that
the learning style questionnaire was useful in helping 
them to be aware of their own learning characteristics.

Results and Discussion
The results of learning styles preferences of IVE

students are given in Table 2, along with the reported 
Felder-Silverman learning styles preferences of various 
universities and vocational institutes. The samples were
all engineering students, except sampled populations 7 
and 9. In this study, of the total 141 sample completed 
the ILS, 48.2% were classified as active learners (and 
by implication 51.8% were reflective learners). 78.7% 
were sensing learners (so 21.3% were intuitive learners).
73.0% were visual learners and 68.8% were sequential 
learners.

With the given breakdown of the results of the two 
programmes in Table 2, the learning styles preferences 
of the CE students and the BS students could be
compared. It was found that the students of the two 
programmes were relatively consistent in all the 
dimensions, except the first ACT/REF dimension. The 
net differences between the percentages of the two 
programmes in the SEN/INT, VIS/VRB and SEQ/GLO 
dimensions were 5.8%, 0.6% and 4.5% respectively.
Nevertheless, substantial difference was noted in the 
ACT/REF dimension for the two programmes. 57.3% of 
CE students were reflective learners, whereas 54.5% of 
BS students were active learners.

Considering the preferences of the ACT/REF 
dimension in all sampled populations in Table 2, it was 
observed that only IVE and Hong Kong University of 
Science and Technology (HKUST) had the majority of 
sampled students as reflective learners. The percentage 
of reflective learners in IVE students was 51.8%,
whereas the percentage in HKUST was 54%. Since the 
two sampled populations were both in Hong Kong with 
predominantly Chinese students, whereas other sampled 
populations were non-Chinese students. As previous 
research indicated (Biggs, 1991), Chinese students may 
have different learning styles, when compared to 
students in western countries.

With regard to the SEN/INT dimension, all the 
sampled populations in Table 2 had the majority of 
sensing learners. The IVE students had the highest 
percentage of sensing learners of 78.8%, which was 
about 12% higher than the second highest percentage 
reported in sampled populations 2 and 8.

Table 2 Comparison of Learning Styles Preferences
Sampled Population ACT SEN VIS SEQ Size Reference
1. Institute of Vocational Education (IVE)
Results of the two engineering programmes 48.2% 78.7% 73.0% 68.8% 141

This studyCivil Engineering (CE) students
Building Studies (BS) students

42.7%
54.5%

76.0%
81.8%

73.3%
72.7%

66.7%
71.2%

75
66

2. Iowa State University, Materials Engr. 63% 67% 85% 58% 129 Constant (1997)
3. Michigan Tech. University, Env. Engr. 56% 63% 74% 53% 83 Paterson (1999)
4. Ryerson University, Elec. Engr. 2002 cohort 63% 63% 89% 58% 132 Zywno (2003)
5. Tulane University, Biomedical Engr. 66% 55% 88% 41% 128 Dee et al. (2002)

6. Aalborg University, Engr. students 73% 65% 87% 44% 493 Kolmos & Holgaard 
(2008)

7. Hong Kong University of Science and 
Technology, multi-disciplinary students 44% 57% 94% 50% 166 Do et al. (2008)

8. Three Vocational Schools in Malaysia 77% 67% 84% 56% 128 Mohamad et al. (2014)
9. Vocational College in Northern Malaysia 72% 55% 90% 72% 60 Tee et al. (2015)
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In the VIS/VRB dimension, all the sampled 
populations had the majority of visual learners. It was 
found that the IVE students had the lowest percentage 
of visual learners of 73%, while the highest percentage
of visual learners of 94% was reported in HKUST.

In the last SEQ/GLO dimension, 6 of the 9 sampled 
populations had the majority of sequential learners. It 
was observed the two vocational institutes, namely, IVE 
and the Malaysia’s Vocational Collage, had the highest 
percentage of sequential learners of around 70%.

To further understand the distribution of the learning
styles preferences of the CE and BS students, 
histograms of the two programmes in the four 
dimensions were given in Figures 1a, 1b to 4a and 4b 
respectively. The horizontal axis was the ILS score from 
the maximum score of the left sub-scale, i.e. 11, to the 
maximum scale of the opposite right sub-scale. The 
vertical axis was the frequency of the samples. By
assignment of negative score to the left sub-scale, the 
mean (μ), standard derivation (σ), and skewness of the 
distribution were also given in the figures. The 
skewness measures the asymmetry of the frequency
distribution and has a value of zero if the distribution is 
normal.

The distribution of active and reflective learners in 
the two programmes were compared in Figures 1a and 
1b. The mean value of the CE distribution was 0.71
(balanced reflective), whereas that of the BS distribution 
was -0.88 (balanced active). Although the mean values 
were of opposite sides, the values were still close to 
zero, which suggested a fairly balanced preferences in 
the processing direction. The standard derivation of the 
two distributions was around 4.5. The skewness values 
of the two distributions were in opposite signs. The 
skewness of the BS distribution in Figure 1b had the 
minimum value of 0.05 among all calculated skewness 
values, suggesting the distribution was close to a normal 
distribution.

In the second SEN/INT dimension given in Figures
2a and 2b, the mean values of the two distributions were 
very consistent with a value of -3.8 (moderate sensing).
It was observed that the standard derivation of the two 
distributions was the highest among all the four 
dimensions. In addition, the both distributions were 
asymmetrically skewed to the right, both with the 
highest skewness values of 0.6 among all the 
distributions in the four dimensions. The peak of the 
distributions coincided at SEN9. After all, a very strong 
preference to sensing sub-scale was observed in the 
perception dimension in both student groups.

In the third VIS/VRB dimension shown in Figures
3a and 3b, the mean value of the CE distribution was 
-2.63, whereas that of the BS distribution was -3.35, it 
was evident that both groups were visual-learner 
dominant. The standard derivation of the two 
distributions was around 4.5. Both distributions were 
asymmetrically skewed to the right, with a skewness 
value of around 0.3. As shown in Fig 3a, the peak of the
CE distribution was VIS3. In Fig 3b, the BS distribution 
had two peaks at VIS5 and VRB1.

In the last SEQ/GLO dimension given in Figures 4a 
and 4b, while both distribution was dominant by 

sequential learners. The mean value of the CE 
distribution was -1.77, whereas that of the BS 
distribution was -2.45, it was evident that both groups 
were sequential-learner dominant. The standard 
derivation of the two distributions was around 4. Again, 
both distributions were asymmetrically skewed to the 
right, with a skewness value of around 0.3.

Given the close relationship between learning styles 
and teaching styles, it is favourable to minimise the 
mismatch between the learning styles and the teaching 
styles. In the processing dimension, the active and 
reflective learners were fairly evenly distributed. Active 
learners learn best through active experimentation, 
which involved discussing, explaining, or using 
information in the external world. On the other hand, 
reflective learners learn by reflective observations, 
which involved examining and manipulating the 
information introspectively. Active learners work well 
in groups; reflective learners work better by themselves 
or with at most one other person. When designing class 
activities for the IVE students, alternate activities for 
active and reflective learners should be arranged. 
Examples of activities for active leaners are group 
discussions, problem-solving activities, brief 
presentations, experiments, hands-on practices. 
Potential learning activities for reflective learners are 
lectures with occasional pauses for thought, exercises 
for fundamental understanding and pair discussions.

Nearly 80% of the IVE students were sensing 
learners, who like facts and data and solving problems 
by standard routine methods but dislike theories and 
abstract concepts. Sensing learners are slower in 
understanding symbols and words than intuitive learners
(Felder and Silverman 1988). Vocational education and 
training is particularly suitable for sensing learners, 
where the theoretical knowledge and practical 
application is blended throughout the curriculum.
Theories and concepts are often illustrated with 
practical examples and demonstrations.

73% of the IVE students were visual learners, who 
remember best what they see, therefore any graphic 
inputs, such as pictures, diagrams, flow charts, 
animations, and demonstrations, favour learning of the 
visual learners (Felder and Silverman 1988). It is 
recommended that more graphical materials should be 
provided in teaching and learning activities. Advanced 
computer techniques such as Building Information 
Modelling with 3D model visualization and 
augmented/virtual reality technology could be applied in 
teaching engineering skills and knowledge.

Around 70% of the IVE students were sequential 
learners, who learn best when material is presented in a 
steady progression of complexity and difficulty.
Sequential learners follow linear reasoning processes 
when solving problems (Felder and Silverman 1988). In 
this regards, while the curricula, module syllabi, and 
learning materials of IVE were designed to be 
sequential, teachers could pay closer attention to the 
learning progress of the students. Regular formative 
assessments may be done to check on the students’ 
mastery of subject knowledge and skills.
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In the VIS/VRB dimension, all the sampled 
populations had the majority of visual learners. It was 
found that the IVE students had the lowest percentage 
of visual learners of 73%, while the highest percentage
of visual learners of 94% was reported in HKUST.

In the last SEQ/GLO dimension, 6 of the 9 sampled 
populations had the majority of sequential learners. It 
was observed the two vocational institutes, namely, IVE 
and the Malaysia’s Vocational Collage, had the highest 
percentage of sequential learners of around 70%.

To further understand the distribution of the learning
styles preferences of the CE and BS students, 
histograms of the two programmes in the four 
dimensions were given in Figures 1a, 1b to 4a and 4b 
respectively. The horizontal axis was the ILS score from 
the maximum score of the left sub-scale, i.e. 11, to the 
maximum scale of the opposite right sub-scale. The 
vertical axis was the frequency of the samples. By
assignment of negative score to the left sub-scale, the 
mean (μ), standard derivation (σ), and skewness of the 
distribution were also given in the figures. The 
skewness measures the asymmetry of the frequency
distribution and has a value of zero if the distribution is 
normal.

The distribution of active and reflective learners in 
the two programmes were compared in Figures 1a and 
1b. The mean value of the CE distribution was 0.71
(balanced reflective), whereas that of the BS distribution 
was -0.88 (balanced active). Although the mean values 
were of opposite sides, the values were still close to 
zero, which suggested a fairly balanced preferences in 
the processing direction. The standard derivation of the 
two distributions was around 4.5. The skewness values 
of the two distributions were in opposite signs. The 
skewness of the BS distribution in Figure 1b had the 
minimum value of 0.05 among all calculated skewness 
values, suggesting the distribution was close to a normal 
distribution.

In the second SEN/INT dimension given in Figures
2a and 2b, the mean values of the two distributions were 
very consistent with a value of -3.8 (moderate sensing).
It was observed that the standard derivation of the two 
distributions was the highest among all the four 
dimensions. In addition, the both distributions were 
asymmetrically skewed to the right, both with the 
highest skewness values of 0.6 among all the 
distributions in the four dimensions. The peak of the 
distributions coincided at SEN9. After all, a very strong 
preference to sensing sub-scale was observed in the 
perception dimension in both student groups.

In the third VIS/VRB dimension shown in Figures
3a and 3b, the mean value of the CE distribution was 
-2.63, whereas that of the BS distribution was -3.35, it 
was evident that both groups were visual-learner 
dominant. The standard derivation of the two 
distributions was around 4.5. Both distributions were 
asymmetrically skewed to the right, with a skewness 
value of around 0.3. As shown in Fig 3a, the peak of the
CE distribution was VIS3. In Fig 3b, the BS distribution 
had two peaks at VIS5 and VRB1.

In the last SEQ/GLO dimension given in Figures 4a 
and 4b, while both distribution was dominant by 

sequential learners. The mean value of the CE 
distribution was -1.77, whereas that of the BS 
distribution was -2.45, it was evident that both groups 
were sequential-learner dominant. The standard 
derivation of the two distributions was around 4. Again, 
both distributions were asymmetrically skewed to the 
right, with a skewness value of around 0.3.

Given the close relationship between learning styles 
and teaching styles, it is favourable to minimise the 
mismatch between the learning styles and the teaching 
styles. In the processing dimension, the active and 
reflective learners were fairly evenly distributed. Active 
learners learn best through active experimentation, 
which involved discussing, explaining, or using 
information in the external world. On the other hand, 
reflective learners learn by reflective observations, 
which involved examining and manipulating the 
information introspectively. Active learners work well 
in groups; reflective learners work better by themselves 
or with at most one other person. When designing class 
activities for the IVE students, alternate activities for 
active and reflective learners should be arranged. 
Examples of activities for active leaners are group 
discussions, problem-solving activities, brief 
presentations, experiments, hands-on practices. 
Potential learning activities for reflective learners are 
lectures with occasional pauses for thought, exercises 
for fundamental understanding and pair discussions.

Nearly 80% of the IVE students were sensing 
learners, who like facts and data and solving problems 
by standard routine methods but dislike theories and 
abstract concepts. Sensing learners are slower in 
understanding symbols and words than intuitive learners
(Felder and Silverman 1988). Vocational education and 
training is particularly suitable for sensing learners, 
where the theoretical knowledge and practical 
application is blended throughout the curriculum.
Theories and concepts are often illustrated with 
practical examples and demonstrations.

73% of the IVE students were visual learners, who 
remember best what they see, therefore any graphic 
inputs, such as pictures, diagrams, flow charts, 
animations, and demonstrations, favour learning of the 
visual learners (Felder and Silverman 1988). It is 
recommended that more graphical materials should be 
provided in teaching and learning activities. Advanced 
computer techniques such as Building Information 
Modelling with 3D model visualization and 
augmented/virtual reality technology could be applied in 
teaching engineering skills and knowledge.

Around 70% of the IVE students were sequential 
learners, who learn best when material is presented in a 
steady progression of complexity and difficulty.
Sequential learners follow linear reasoning processes 
when solving problems (Felder and Silverman 1988). In 
this regards, while the curricula, module syllabi, and 
learning materials of IVE were designed to be 
sequential, teachers could pay closer attention to the 
learning progress of the students. Regular formative 
assessments may be done to check on the students’ 
mastery of subject knowledge and skills.

Figure 1a ACT/REF Dimension for the CE Students

Figure 2a SEN/INT Dimension for the CE Students

Figure 3a VIS/VRB Dimension for the CE Students

Figure 4a SEQ/GLO Dimension for the CE Students

Figure 1b ACT/REF Dimension for the BS Students

Figure 2b SEN/INT Dimension for the BS students

Figure 3b VIS/VRB Dimension for the BS Students

Figure 4b SEQ/GLO Dimension for the BS Students
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Conclusions
A Chinese-English version based on Felder-

Silverman learning style model was developed on a 
cloud platform and administrated to two groups of 
engineering students studying vocationally oriented 
programmes in Hong Kong. The results of the 141 
samples were analysed and compared to ILS-based 
studies of engineering students in eight universities and 
vocational institutes. In general, the learning styles 
preferences of the IVE students were marginally
reflective, predominately sensing, visual and sequential.
The findings of this study offered valuable insights to 
inform more effective teaching and curriculum 
development in vocational education.
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Conclusions
A Chinese-English version based on Felder-

Silverman learning style model was developed on a 
cloud platform and administrated to two groups of 
engineering students studying vocationally oriented 
programmes in Hong Kong. The results of the 141 
samples were analysed and compared to ILS-based 
studies of engineering students in eight universities and 
vocational institutes. In general, the learning styles 
preferences of the IVE students were marginally
reflective, predominately sensing, visual and sequential.
The findings of this study offered valuable insights to 
inform more effective teaching and curriculum 
development in vocational education.
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