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< Abstract > Active learning can be employed in classroom through various educational
methods, such as Blended Learning and Flipped Classroom. These methods enable
students to learn using online media and technology. However, these learning styles
could easily distract them from the learning content to other matters, such as social
media, due to the lack of supervision. The Project Design (PD) Education System
developed by Kanazawa Institute of Technology (KIT) can be an effective solution to such
problems. In PD Courses, the students are encouraged to be actively engaged in their
learning activities with job roles rotations to accustom them to future working
environment. Students are required to complete individual and group assignments,
share their works in a group setting, conduct interviews to obtain data, write reflection
reports, and present their results. The results of the PD I Course show the improvement
of their presentation scores. Based on the completed self-check questionnaires, students’
sense of achievement gained over time.

<Keywords>  Active learning Project Design Education Soft-skills
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1. Introduction

Effective and active learning in classroom
1s available through various methods, It is
incorporated in the classroom not only to
ensure the teachers and students are
actively engaged with the content through
activities such as small group discussion,
posing questions to the class, short written
exercise and etc., but also to reinforce soft-
skills (Keyser 2000). There are several
models of active learning methods and one
of them is Process Oriented Guided Inquiry
Learning (POGIL) (Douglas ef a/. 2013]. In
POGIL, the instructor does not give lecture
in class but students develop their own
understanding of the material through a set

of guided questions while the instructors
only probe them with questions to check
their understanding. On the other hand,
the use of active engagement tool, iClicker
was introduced, which allows students to
respond to polling questions during the
class and instructors can quickly gauge the
understanding of students (Shryock 2015).
Class Debates were also introduced in
engineering courses with less intense in
mathematics (Hamouda and Tarlochan
2015) as an innovative pedagogy
approached to enhance students’
performance.

The above mentioned methods ave
considered as blended learning and flipped
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classroom and they underpin the active
learning. With  the technology-based
teaching methodologies, students are
expected to do online exercises during class
or have some knowledge prior to the class
so that instructors have more time during
the class for interacting and checking on
students’ progress (Baepler et al. 20 14) or to
support distant learners and reduce the
seat time in class. The blended learning
also prepares students for active face-tor
face activities, provide integrated external
information and interactive resources and
permit incisive assessments (Pesavento et
al 2015). The online learning is well
accepted by engineering students but they
are not widely adopted (Mansor and Ismail
2012) due to several reasons. A review of
the existing blended learning practices
found several challenges in the design of
effective blended learning environment
(Boelens et al 2017). It needs more
attention in increasing learning control,
stimulating social interaction and fostering
an effective learning climate since
technology is used in carrying out existing
activities. Meanwhile, a Flipped Classroom,
which is another form of blended learning
where students are exposed to materials
outside of classroom, requires student to be
self-motivated (Rosiene and Rosiene 2015).
The materials are usually available in the
form of online presentation such as videos
prepared by instructor or taking “quecture”
(directed quiz-lecture). With  these
approaches, students may pause video
lectures or repeat sections in order to have
better understanding but they need high
self-motivation to learn material and less
motivated student may underperform.
Thus, in any classroom that implements
active learning, students constantly engage
with each other and with technology. They
discuss ideas, take polls, and investigate for

problem and solution online but sometimes

they get astray from the topic and disregard
the lecture when they are constantly
engaged in active learning. Other risks of
employing active learning are students may
not participate, learn sufficient content and
use higher order thinking skills. These
risks can be overcome through well-planned
activities as suggested in Project Design
(PD) Courses developed by Kanazawa
Institute of Technology (KIT) where they
integrate blended learning and flipped
classroom with other active learning
activities.

Therefore, this paper describes how
active engagement tools available in PD
courses help students to become active
learners, increase interaction with peers
and instructors, understand the problem
identifying and solving process and

motivate further learning.

2 Project Design Education System

KIT has fully developed Project Design
Education System (PDES) since 2012 and it
becomes the backbone of KIT curricula
(Sato 2012) similar to Engineering Design
(ED) in the past. It consists of five courses,
including Introduction to Project Design,
Project Design L, Project Design I, Project
Design Hands-on, and Project Design III.
The objectives of these courses are to
acquire problem solving  skills and
verification process skills. The Figure 1.
shows steps or process inPD I and PD I
that students can acquire those skills. All of
the steps apply hybrid pedagogy which
interweaves regular activities, such as
lecture, group discussion, presentation,
with online method such as online survey,
interview and online self-assessment

without reducing seat time.
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3. Active Learning in Project Design 1|

There are seven steps in the workflow of
PD I, as shown in Figure 1, that guide
students in the process of acquiring
problem solving skills, from identifying the
problem to proposing the solution concept
The Main Theme (MT) of the course is giver;
and students have to identify their Project
Theme (PJ Theme), which is related to the
MT.

Sttvldents work in a group which has five
to six members and there are several
groups in each class. There is also a
structural organization in each group that
comnsists of a leader, a secretary, a recorder,
and presenters. These roles are rotated or;
weekly basis to ensure everyone can serve
different roles during the course. This will
also help give them a better understanding

by experiencing work as a team

Furthermore, students are given individual
and teamwork assignments during the
course.

In this case study, the MT of the course
was “How to improve the KIT’s brand?’ The
following are the active learning acti;rities
in which the students were involved Whﬂ(;
working on a solution to the problem. The
results shown in this paper are fron; two
classes of six teams in the PD I intensive

course in English, summer 2017

3.1. PD I Worksheets
The students are expected to complete a
suite of worksheets, both individually and
as .f:x group. Since this paper is focusing on
active learning and interaction with others
only group worksheets are mentioned as’
follows:
1) 1D-a — The vote result of brand
ranking of KIT
2)  1D-b — Team organization form
3) 1D-c - Record of team activity
4) . 2D-a - Present features of top-brand
universities with KJ method

5) 3D-a — Present features of top-brand
universities with KJ method [Slides of
Mini-Presentation (1)]

6) 4D-a — Evaluate individual proposal
for the improvement of brand-image of
KIT by using an evaluation matrix

7)  5D-a — Present the favorite concept for
the improvement of brand-image of
KIT [Slides of Mini-Presentation (2)]

8) 6D-a — Investigate the favorite concept

thoroughly

9)  6D-b — Expected numerical value for
the improvement of brand-image of
KIT '

10) 6D-c— Explain concrete contents of the
favorite concept for the improvement of
brand-image of KIT [Slides of Mini-
Presentation (3)]
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11) 8D — Final presentation (Assessment
for teamwork)

12) 8D-a — Slides of final presentation

13) 8D-b — Prototype regarding the

improvement of brand-image of KIT

3.2 Communication of Own Opinions
A typical workflow of a worksheet
completed individually is as follows:

1) Students submit the completed
worksheets (individual and/ or group)
in a project binder to the instructor by
the given deadline for marking

9) Instructor marks/ comments on the
worksheets accordingly;

3)  Students receive the marked copies
back in the following lesson;

4) Each member shares his/ her work

results to other members verbally.

The process of sharing individual work
results allows each student to communicate
his/ her ideas and gather feedback from
others effectively as the example shown in
Figure 2. This simulates a typical

workplace environment in real world or
0OJT (On the-Job Training), which is one of
the key characteristics of PD courses.

Figure 2 Student sharing his/her own
work to other members

3.3. Group Activities

As mentioned in Section 3.1, students are
required to complete thirteen (13) group
worksheets. Table 1 shows some of the
activities involved and the expected
skillsets acquired in the course of working

on these worksheets.

Table 1. Group Activities in PD I

No Group Activity

Skillsets Acquired

1. Brainwriting Method ¢ Quick-witted

. Write down 3 ideas e Perform

about a topic given on effectively in a

to each cluster

a paper within 5 deadline
minutes environment
. Pass on the paper to o Cooperative
the next member e Build
. Process goes on till the confidence in
paper is filled producing ideas
2. Kawakita Jiro (KJ) Method |e Collaborating
. Generate as many ¢ Organization
ideas as possible ¢ Management
. Cluster similar ideas
together
. Give a category name

3. Campus Tour s Planning
. Visit key locations e Critical
. Observe/ Study these Observer
Jocations closely o Critical
. Take note of good/bad Thinker
points ¢ Critical
. Propose ways of Analyzer
improvement

4. Evaluation of Proposals o Listening

based on criteria

. Select proposal with

highest score
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. Combine all proposals |e Diversity
into a matrix Awareness

. Fix a set of evaluation |e Collaboration
criteria s Decision

. Assess each proposal making

3.4, Interview
The students are required to explain the
rationale of their proposals and seek
opinions/ feedback from external parties,
fe.g, instructors, peers etc. through an
interview. This process allows them to put
their “selling” skills to the test as they need
to pitch their idea to others in a convincing
manner. In return, they will take note of the
comments received and record them on the
worksheets, which help further consolidate

their proposals.

3.5. Group Presentations

Presentations at different junctures
allow the students to highlight their
findings of their work throughout the
course of PD I. There are four (4)
presentations; namely three (3) mini-
presentations (3% each) by two (2) members
rotating each time and a final presentation
(10%) by all members. The values in
brackets show the weightage of each
bresentation. Hence, the total weightage of
the presentations component constitutes
19% of the final score. Figure 3 below shows

the average scores of each presentation for
both classes.

Class A Presentation Scores

917
500 90.0

883
880
860

8.0

830
820 ,
80.0 ~

Mini-Prez 1 Mini-Prez2  Mini-Prez3 Final Prez

(a)

Presenation Scores

Class B Presentation Scores

940 933

a7

Presenation Scores

Mini-Prez 1 Mini-Prez 2 Mini-Prez 3 Finat Prez

(b)
Figure 3 Average presentation scores of
both classes for (a) Class A and (b) Class B

. The plotted data above shows that there
1s an increasing trend of the scores for the
three (3) mini-presentations. In addition
the quality of the presentation deliven;
.exhibited by the students has seen
improvement over the three (3) mini-
presentation. One interesting phenomenon
tonote is the scores of the final presentation
have dipped compared to those of the mini-
presentations. This could be attributed to
the fact that there are more contents to
cover and more presenters involved, i.e. two
(2) versus five (5). Nonetheless, the final

presentation is a good platform for the

students to share their journey of problem
identifying and solution finding. Figure 4
depicts an example of a student making a
presentation.

Figure 4 Student making presentation
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English and not worry to telling my 4. Conclusion
mind in English. Looking back, I didn't

talk deeply about other member's

3.6. Online Self-Checks

es Distribution
The students are required to complete Scor

Various active learning strategies are
infused in Project Design (PD) Education

three (3) online self-check questionnaires 1? 100% — suggestion. It was as hard as to developed by Kanazawa Institute of
l . = —— 1] . 1
the course of PD L. The purpose of thlese 1Se . 90% : b understand what everyone saying.” ;I’echnology. In this palz;er, the results of PD
- el o = HH H . .
assessments is to record the etV 80% H * “Because I like English when I was a K;;urs;})we;dpres.entes as a ca;e study of
. ; nce at every aag FHH . . 3 s ucation System. It is more
achievement of their performa 70% Eseix SRESE child so I want to improve my English ffoct; 4t Y ther traditional
T & ) ] s ) elfective compared to other traditiona
stage o the course f th stionnaires 60% o 3 skill. And Id like to communicate with methods of teaching because a number of
ies of the que HH .

The key categor 50% H other department's people in PD and ft-skill ired th h individual
are as follows: . a o i ) ] soft-skills are acquire rough individua
I.  Ability that can play an active part in 40% 7 share opinions in English. At first there and team activities. Through this method,

) the real world 30% / are few ideas and I didn't know how to it is proven that students stay engaged

. 20% 7 continue to discussion. But our team during lesson time with their technical and
A. Oral presentation '// .
E ion by the sentence 10% 7// / member helped me we could overcome to soft-skills competencies improved at the
B. XPressl 7 7z

0%
(report Stage 1  Stage 2 Satge 3
C. Ability to act as a member of

make a good idea and prototype. I same time.
thought that it is Important to
communicate people and don't be afraid.
1 thought my English is better than
before and I got mind that don't be afraid
fo talk in English. I want to use English

after PDI class and my future Job. I

mScore 1 EScore2 M[Score3

Acknow| edgement
Score 4 Score b ‘

We would like to thank Kanazawa
Institute of Technology (KIT), particularly
Project Education Center and Corporate
Administration Department for supporting
all the needs and KIT’s students who have
attended the PD courses.

the teams
D. Action as an engineer
E. Collecting necessary
information and utilizing
II. Understanding of the design process
F. Finding the project theme
G. Clarifying a project theme and

making demand specifications

Figure 5 Scores distribution of self-check

questionnaires

In addition, there are open-ended

noticed that it is important to plan how
questions to gauge the students’ response

to Investigate the solving-problem

on the following areas: method. Until now, I didn’t think deeply

. References
Ambitions on the attendance of this

. a. like PD when I make action. It i i rni
H. Idea creating (strengths and weaknesses) ’ when 111 e ac {OH s s0 Keyser, M.W. (2000). Active learning and
dons course lution for the different that think various angles. cooperative learning: understanding the
The students will evaluatfe th‘eCQ‘;isozir;” b. The current self eizva.ua  dthe From now on, I want to use the method difference and using both styles
on a scale of 1 — 5; One (1) being “Ca . ambition of the beginning that I learned from PDI to act. I think it effectively. Research Strategios. 17(1):
. . « 2 : elow 3
and Five (5) being ‘I can.” Figure future effort is different before I attend PDI class. For 35-44
shows the distribution of results over the ¢.  Summary and future development ’

three (3) stages of self-checks.

The scores distribution shows that there
is an increasing trend of high score (Score 5
increases from 11.4% to 30.4%) and a
decreasing trend of low score (Score 1
decreases from 2.5% to 0.0%). These trends
imply that the students felt more self-
confident in their own abilities and
understanding of the PD process through
the engaging learning activities as the

course progresses.

Below is an extract of some of the

students’ responses.

“My strength is that I like English. I Iike
to talk with people with using English.
But when I talk, I think the full-
sentences and then start speaking. So it
takes lots of time. I want to eliminate the
weak point.”

“I improved a communicate skills before.
For example, I didn't tell my mind to
others before but now through
explaining method and Jjoining various

activity I'm not afraid to speaking
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example, I learned ‘communication-
skill” presentation-skills from this class,
They are very important things now
andfor in the companies. I want to
improve my  English and my
bresentation and communication-skills

with the aggressiveness in possession.”

There are many other similar responses

showing the enthusiasm and positive
attitudes of the students studying the PD I
course.
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