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Most of the lectures conducted in the polytechnic
cater to a large group of students, ranging from 40 to 300.
Unlike in the tutorial, it is difficult for lecturers to assess
what is being taught in a mass lecture. Since feedback is
not readily available, students usually have to grabble
with any misconceptions they may have and clarify them
during the tutorial.
Feedback improves students’ learning and provides
a useful connection between the teacher and student
(Cohen, 1985; Burning, Schraw, & Ronning, 1999; King
& Young, 2002). Effective feedback is usually obtained
through two avenues, namely: verification and
elaboration. There are several ways to acquire verification
and elaboration in the classroom. They are written
feedback, verbal feedback and peer group feedback
(Merrill, 1987). These feedbacks can be achieved by
conducting tutorials and doing project. However, students
generally favour immediate feedback delivery methods
and are more eager in their assessment of the technique
and believe it helps in learning (Smith & Wight, 1988).
If students are able to provide an immediate
response when the lecturer raises a question to assess
students’ understanding, the teaching and learning during
lectures will be immensely improved. It is with this aim
that the Student Response System (SRS) was developed
in late 1980s to support communication and interactivity
in classes (Beatty, 2004). The first SRS was created in
1976 which is a permanently mounted hard-wired system
(Abrahamson A. , 1998).
SRS allows the lecturer to post questions during
lecture and receive immediate feedback. A summary of
all the responses is presented for both lecturer and
students to view. It is a communication system which
allows teacher to gather and study large amounts of data
and examine whether learning has taken place (Conoley,
2005).
The traditional SRS generally includes a receiver for
teachers, a collection of keypads (clickers or transmitters)
for students and a dedicated software system. Since the
students use their keypads instead of raising their hands
to answer, the individual responses remain confidential
while overview of the result can be seen from the screen.
This allows the teacher to review the answers with the
students in an instant.
Several studies showed that such systems have the
potential to facilitate several classroom developments
such as participation (Defrense, Gerace, Leonard, Mestre,
& Wenk, 1996), cognitive involvement (Draper &
Brown, 2004; Arnesen , Sivertsen Korpas, Hennissen, &
Birger Stav, 2013) and self-evaluation (Boyle & Nicole,
2003; Stuart, Brown, & Draper, 2004). Moreover,
research by Dangel and Wang in 2008 shows that that
teachers and students perceive SRS to be useful (Dangel
& Wang, 2008).

This research aims to investigate students’
perception on using their mobile devices to complete
Immediate Post Lecture Formative Assessment
(IPLFA). A preliminary study of this new method of
teaching was conducted to assess its usefulness. Eleven
survey questions were administered to 80 year 1
Pharmaceutical Sciences students taking the basic
pharmaceutics module.
A typical lecture with IPLFA:
1. IPLFA is administered at the end of the
lecture;
2. Students input their answer using their mobile
devices;
3. They are given about 5-10 minutes to submit
the answers;
Five percent of the final result is assigned for a
total of 13 IPLFAs so as to encourage participation.
Discussion is allowed while they are doing IPLFA so
as to enhance learning. When all students submit the
answers, the instructor will go through the summary
of response and elaborate questions that are poorly
answered. The questions in IPLFA were not lifted up
and asked in future tests.
Their perceived usefulness and acceptance level
of having IPLFA after 8 lectures was measured. Based
on 28 males and 52 females, more than 96 % agreed
that IPLFA reinforced the knowledge learnt in the
topic. More than 93.5% agreed that IPLFA helped
them to understand the topic better. The test results
between students with IPLFA (current batch) and
students without IPLFA (previous batch) were
compared using an independent T test. There is a
significant improvement of 3.53/50 marks in their test.
Compared to MCQ questions asked during
lectures using power point, IPLFA gives instructors a
sense of students’ understanding of the topic. With
IPLFA, all students regardless of whether they are
reserve or outspoken, have equal chances to answer
the questions and get immediate feedback from their
instructor. Students will also know how well the
others perform for the same question through the
summary of response. That served a very good gauge
in self-improvement and evaluation.
Hence, IPLFA allows students to assess their
understanding immediately after lectures and serve as
a useful tool for revision.
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Despite of the benefits, the cost of implementing
SRS is huge due to the commercial interests and
expensive support system which includes the appropriate
software and keypads.
A mobile computing based SRS system will provide
a cost effective solution by utilizing widely available
mobile devices or wireless tablets, so that student may
give their feedback through online questionnaires and
voting system. Presently, with the advance in technology,
most students possess either a smartphone or tablet.
Leveraging on the well-established wireless network in
Nanyang Polytechnic, a ‘modified’ version of the SRS
with the use of ‘Google Form’ is experimented in this
study.

Procedure
IPLFA was administered to 80 Year 1 students
enrolled in CL1821 Basic Pharmaceutics for 8 weeks.
The students were asked to answer a series of 11
questions at the end of their lecture on week 8.
The eleven survey questions were used to assess:
1. The perceived usefulness of IPLFA by the
students in their understanding and revision of lectures,
2. The appropriateness in using Google Form to
administer IPLFA, and
3. The acceptance level of students to have IPLFA
in other lectures.
Test questions from previous year were used in the
current test in week 11 to assess their understanding of
the topics taught in the first 8 weeks. This does not affect
validity as there was no student repeating this module and
test questions are not made available to students. Using
questions from previous tests enabled us to compare the
participants the performance of students who are studying
the same content with and without IPLFA.
IPLFA is then continued to be conducted until the
end of week 17 before the examinations so as to include
exam result in the correlation study between 2 batches of
students with and without IPLFA. A qualitative question
“Do you think IPLFA useful to you? Please elaborate.” is
asked in the last IPLFA so as to capture qualitative
response from students.

Web based student response technology
Google Forms by Google® is a web based control
interface that can act as a tool to administer surveys and
collect information in an easy and streamlined manner.
Responses will automatically be sent to google
spreadsheet. This allows the lecturer to analyze or collate
individual response if necessary. The overall percentage
of response can be viewed in a pie chart. The percentage
of each individual option can also be shown. This allows
the lecturer to evaluate which aspect of the lecture
requires more clarification or a revisit.
The aim of using immediate post lecture formative
assessment by Google Form (also known as IPLFA) is to
assess the students’ understanding of the lecture. IPLFA
consists of five multiple choice questions (MCQ) which
aim to assess students’ knowledge, understanding and
ability to apply the concept learnt in the lecture
(Anderson et al, 2001). In order to encourage students’
participation, the result obtained by the student for IPLFA
would contribute 5% of the total semestral marks for the
module.
A typical lecture with IPLFA has the following
structure:
1. IPLFA is administered at the end of the lecture;
2. Students are given about 5-10 minutes to input their
answers using their own mobile device;
3. IPLFA ends when the number of submitted response
tallies with the number of students in the lecture.
4. The lecturer goes through a summary of student
responses.
5. The lecturer explains the various alternatives and
highlights the correct option.
6. If most students are unable to select the correct
answers in particular question, the lecturer would
revise the topic during tutorial or the next lecture.

Statistical method used for analysis
Percentage is used to calculate the perceived
usefulness for IPLFA, the appropriateness in using
Google Form and acceptance level of conducting IPLFA
in other lectures.
Unpaired T test is used to assess the test result
between two different batches with and without IPLFA.
Pearson’s liner regression is used to calculate the
correlation among the students’ score of IPLFA and
perception of IPLFA as well as exam result and test
result.
Result

Methods
Target participants
The target participants consist of 80 Year students
from the Diploma in Pharmaceutical Sciences who are
taking the module, CL1821 Basic Pharmaceutics. These
students are chosen because this is the first time they
were learning in a large group lecture setting and open to
a different teaching and learning approach. Furthermore,
being in a new environment, some may be too shy to seek
the necessary clarifications to aid their understanding.
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Result on the test result between the student with
IPLFA and without IPLFA
There were a total of 12 students admitted into the
Diploma in Pharmaceutical Sciences programme through
the Polytechnic Foundation Programme in the current
batch. This group of students is not involved in this study
as they were not part of the O level intake. They were
admitted into programme via an alternative route unlike
the majority of the students who were admitted into the
school based on their O level results. The data was
collected from test results which have a maximum of 50
marks from the current students who had IPLFA
(Treatment group) and the 86 students from the previous
batch who did not have IPLFA (Comparison group).
Based on the results in the table 1, there are differences
between the mean score of two groups.
Based on the score for Levene’s test for equality of
variances in table 3, p>0.05, the variability between the
two groups of students is not significantly different. It
means equal variance assumed between treatment and
comparison group.
From the result in t-Test, the group with IPLFA
scored 34.485/50 and the group without IPLFA scored
30.953/50; t(152) =3.368, p=0.01. Hence, the null
hypothesis of “There is no difference between student
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with IPLFA and without IPLFA on their test result” is
rejected.

question 1 and 2 addressed the engagement and
efficiency of IPLFA; question 3 and 10 assessed the
appropriateness of the time allocated for IPLFA; question
number 4, 5, 6 and 9 checked the usefulness of IPLFA in
understanding and revising of the lecture; question 7
measured whether Google Form is a good instrument to
administer IPLFA.

Result of perceive usefulness of IPLFA
Table 3 shows the survey results of the 11 questions
conducted in week 8. There are a total of 80 students with
28 males and 52 females. These eleven questions were
further categorized to answer a few main questions;

Table 1: The statistics between students with IPLFA and without IPLFA
Std.
Std. Error
Student
N
Mean
Deviation Mean
result
1
68
34.485
5.7724
0.7
2
86
30.953
6.9577
0.7503
Table 2: Independent samples test between students with IPLFA and without IPLFA
Levene's Test for
Equality of Variances

F
result

Equal
variances
assumed
Equal
variances not
assumed

1.843

Sig.

0.177

t-test for Equality of Means

t

95% Confidence
Mean
Interval of the
Sig. (2- Differenc Std. Error
Difference
tailed)
e
Difference Lower
Upper

df

3.368

152

0.001

3.5318

1.0486

1.46

5.6036

3.442

151.628

0.001

3.5318

1.0261

1.5045

5.5591

Table 3: Survey result

Strongly
Agree

Agree

Strongly
Disagree Disagree

1

IPLFA is administered efficiently.

35%

61%

4%

0%

2

It is engaging to have IPLFA in Lecture.

30%

65%

4%

1%

3

It is time consuming to do IPLFA.
IPLFA helps me to understand the topic
better.
IPLFA reinforces my knowledge about the
topic taught.

5%

23%

59%

13%

25%

68%

6%

0%

27%

70%

4%

0%

IPLFA helps me to do revision on the topic.
Google Form is an appropriate tool to
conduct IPLFA.

18%

67%

15%

0%

33%

63%

3%

1%

IPLFA should be used in all lectures.
IPLFA helps me to realise the
misconceptions I may have immediately.
The time given to complete IPLFA is
enough.
The use of IPLFA makes me stay focus
during lecture.

20%

52%

24%

4%

19%

67%

13%

1%

16%

79%

5%

0%

16%

53%

29%

1%

5
6
7
8
9
10
11

Question 8 measured the acceptance of IPLFA
being applies in other lectures; question 11 evaluated
whether the use of IPLFA will make them stay alert
during lecture.
The results in Table 3 provided evidence that the
students had a good impression of IPLFA, receiving
more than 95% positive response for question 1 and 2.

Students also commented that the time used to administer
was appropriate. Students also found that IPLFA was
useful in understanding and reinforcing concepts learnt;
as well as realization of misconception and revision of the
topic. The percentage of positive response measuring
those aspects (survey question number 4, 5, 6 and 9)
ranged from 85% to 97%.
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Result on qualitative question about IPLFA
In the last IPLFA (IPLFA in Week 16), the
question, “Do you think IPLFA is useful to you? Please
elaborate.” was asked. 75% of the students answered
‘Yes’ and only 3.8% of the students answered ‘No’.
7.5% of the students gave “I don’t know” or “I am not
sure” and there was a 13.8% unresponsive rate.
From the 75% of students who gave positive
responses, some mentioned that IPLFA helps them to do
revision by summarising the lecture into 5 key questions
and some gave feedback that IPLFA helps them to
familiarise with the phrasing and format of the questions
in the exam; some students said that IPLFA was a good
way to recap what they have learnt in the lecture and
some of them believed that IPLFA helped them to
understand the lectures better.
There were 3 students who answered “No”. Two of
them wrote that they would prefer to have IPLFA in
tutorials and the 3rd student mentioned that she couldn’t

recollect the questions and answers after IPLFA.
Correlation study between the perception, the score
of IPLFA, test result and exam result.
Table 4 shows the result of a Pearson correlation
between the survey questions with IPLFA score, test and
exam result. Almost all questions show positive
correlation with IPLFA score and test result except
question 3 which is a negatively phrased question.
Only question 1, 2, 5 and 6 are statistically
significant with IPLFA score. With r(cv) = 0.224 for
df=75, there is probably a positive liner relationship
between positive reception of IPLFA and score of IPLFA.
The r score between the score of IPLFA and test as
well as exam is significantly different from zero when
p<0.05. Hence, there is a probably a positive linear
relationship between the score of IPLFA and test and
exam result.

Table 4: Correlation table between the survey items, score of IPLFA, test result and exam result
IPFLA
Pearson
Correlation
Q1

Sig. (2-tailed)
N
Pearson
Correlation

Q2

Sig. (2-tailed)
N
Pearson
Correlation

Q3

Sig. (2-tailed)
N

Q4

0.042

0.013

0.014

0.71

0.911

79

79

79

.276

*

0.088

-0.089

0.034

0.439

0.431

80

80

80

.238

-0.098

-0.182

-0.026

0.387

0.106

0.816

80

80

80

0.192

0.173

Sig. (2-tailed)

0.203

0.09

0.126

79

79

79

Sig. (2-tailed)
N

*

0.171

0.209

0.014

0.129

0.063

80

80

80

.275

Pearson
Correlation

.321

**

0.006

-0.035

Sig. (2-tailed)

0.004

0.96

0.76

80

80

80

N
Pearson
Correlation
Q7

IPFLA

0.145

Pearson
Correlation

Q6

Exam

Pearson
Correlation

N

Q5

Test
*

Sig. (2-tailed)
N

0.175

0.044

0.044

0.12

0.697

0.696

80

80

80

Q8

0.08

-0.037

Sig. (2-tailed)

0.069

0.481

0.743

80

80

80

Pearson
Correlation

0.074

0.064

0.018

Sig. (2-tailed)

0.512

0.573

0.871

80

80

80

Pearson
Correlation

0.198

0.085

0.012

Sig. (2-tailed)

0.079

0.453

0.915

N

Q10

N

Q11

80

80

80

Pearson
Correlation

0.218

0.076

0.01

Sig. (2-tailed)

0.052

0.501

0.931

80

80

80

1

**

.245*

0.008

0.029

80

80

80

**

1

.701**

N
Pearson
Correlation
IPFLA

Sig. (2-tailed)
N

Test

Pearson
Correlation

.293

Sig. (2-tailed)

0.008

N
Pearson
Correlation
Exam

Exam

0.204

N

Q9

Test

Pearson
Correlation

Sig. (2-tailed)
N

.293

0

80

80

80

*

**

1

.245

.701

0.029

0

80

80

80

**. Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).

Discussion
Significant differences were observed in students’
test results with IPLFA and without IPLFA. This showed
that IPLFA improves students’ results. This corresponds
with many experimental studies where classes with SRS
scored significantly higher in test and examination than
classes who were exposed to only traditional lecture
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formats (Kaleta & Joosten, 2007; Kennedy & Cutts, 2005;
Raey, Li, & Bao, 2008). Though the students involved in
this study with and without IPLFA are not from the same
batch, their polytechnic entry points was similar across
the two batches and identical test paper was used for both
batches.
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As shown in the result on survey questions, all of
the positively phrased questions in the survey scored 69%
and higher. Some of the questions on “helping students
to do revision and understanding the lecture better”
scored more than 85% and this suggests that students find
IPLFA helpful them. It is further supported by the result
in the qualitative response by the students. The IPLFA,
which included 5 key questions at the end of the lectures,
served its purpose in students’ perception.
The students also found that IPLFA is engaging
which is similar to the finding in other studies about
Student Response System (SRS) (Bergtrom , 2006;
Draper & Brown, 2004; Caldwell, 2007; Preszler, Dawe,
Shuster, & Shuster, 2007). The research mentioned, also
suggests students involved in SRS are more focused in
class. However, only 69% of students found that IPLFA
helps them stay focused during the lecture. This could be
because the nature of IPLFA is very different from the
traditional SRS conducted in other studies. Other studies
use SRS as a form of formative feedback during class.
IPLFA only ask the questions at the end of the lecture and
hence it may not serve the same purpose of keeping
students through the lesson.
Only 72% students agree that IPLFA should be used
in all lectures. Though students recognise the importance
of revision being conducted after each topic, there are
other factors that affect their willingness of IPLFA being
conducted in other lectures. There are some possible
reasons as suggested in other studies which includes: “too
much effort is required by student when using SRS (Tree
& Jackson, 2007)”, “students want to remain anonymous
(Abrahamson L. , 2006)” and “students feel bad when
receiving negative feedback (Carnaghan & Webb,
2007)”. A further investigation and research can be done
in this area to better understand students’ reservation to
have IPLFA for all lectures.
It was interesting that 2 students out of 3 found that
IPLFA is not useful because they would like IPLFA to be
conducted during the tutorial time. They did not deny the
usefulness of IPLFA but they preferred it to be done after
they had revised their lecture content. This showed that
the appropriateness of the timing of the IPLFA can vary
with students’ perception of self-efficacy.
The result in the correlation study suggested that
students with positive perception about IPLFA will score
better in IPLFA. This in particular is true for students
who perceive IPLFA as a tool to reinforce the knowledge
learnt and for revision. Those reasons correspond to the
core objectives of using IPLFA.
The score of IPLFA also statistically correlate with
the test and exam results. The purpose of IPLFA is to
give immediate response and clarify misconceptions.
The students will know their misconception
immediately once the lecturer goes through the questions
after everyone has submitted their answer. This offers
feedback to both lecturer and the students on how well
the concepts are understood (Bergtrom , 2006).Since
answers are marked electronically and automatically,
feedback on overall performance of the right answers can
be achieved quickly (Kay, 2009). This enhances learning
and understanding between the lecturer and the students.
Evaluation and Reflection

The first category is technology-based challenges.
The primary difficulty faced was that some students did
not have the device to go online. Secondly, in week 13,
Google Form did not show students’ response after the
student submitted the answers. The problems mentioned
are also problems faced by other SRS researches (ElRady, 2006; Siau, Sheng, & Nah, 2006).
The first difficulty was overcome by making mobile
devices available for loan to students. In week 13,
lecturers went through the answers without the summary
of response.
The second category is human based challenges;
Students found it difficult to adapt to a new way of
submitting feedback during lectures and found that it was
very troublesome to login online to answer questions.
However, by third week, the students were familiar
with IPLFA and they were more receptive to answer the
questions. Most of them submitted their answers faster
than expected. The other challenge in this category is to
craft five meaningful and representative summary
questions for the lecture (Beatty, 2004). The way to
overcome this was to be familiar with the content of
lecture and be focused on the important point.
Due to the limitation of time and resources, this
research can only include the comparison of test results of
the current batch (with IPLFA) to the previous batch
(without IPLFA) of students. Another research should be
conducted in a lecture which has two runs in the same
semester with a large cohort of students, with the students
from one lecture group using IPLFA and the other lecture
group serves as a control. In this way, the effectiveness of
using IPLFA for their learning as well as test and exam
score can be shown in a fairer manner.
Three students answered that IPLFA is not useful to
them in the qualitative question that was asked at the end
of the semester. Two of the three students mentioned that
IPLFA will be more useful if it was conducted in the
tutorial. Hence, another study can be done to use IPLFA
as a pre-tutorial test. This will enable tutors to know the
students’ level of understanding before the tutorial and
then cater the tutorial to the students’ ability to maximise
learning and understanding of the topics. This research
can be easily conducted as a quasi-experiment with
modules having a lot of tutorial classes.
An encouraging result obtained in this research
shows that students who score better and have a better
perception about IPLFA seem to score better in tests and
exams.
However, more than 30% of students did not want
IPLFA to be conducted in other lectures. Hence, a focus
group or interview can be done with the students who
indicate their unwillingness to extend the use of IPLFA to
other lectures to ascertain the reason.
IPLFA seems to be useful in testing the student and
serving as a revision after the lecture. Since results can be
provided immediately, the instructor is able to explain if
there is anything that students do not understand. It is
recommended that further research is done in different
disciplines and different academic level of students to
assess the usefulness of IPLFA.

IPLFA appears to be an easy and hassle free way of
revising and collecting immediate feedback. However, I
faced some difficulties during the research. These
difficulties can be classified under two categories.

I would like to thank my institution for allowing me
to do this project and for its continuous support.
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actively by themselves compared to passive lecture
type classes. Moreover, we are considering that what
their co-operation achievements of the group can benefit to the region by looking for regional problems and
then solving the problems have a good influence on
their volition improvement.

The industrial technical society has highly developed in recent years and its complication, compounding and upgrading have been accelerated. The level of
talented people demanded from the industrial technical society has become higher and higher. Moreover,
the qualitative conversion and organization of new
educational systems are required to prevent a decline
in the scholastic ability of new students in the field of
engineering education. The knowledge acquirement
of advanced specific field is one of the ways to educate
technical experts, which satisfies a social need. Furthermore, the development of creative technical experts is necessary who can find the optimal solution
then solve the problems under the given condition.
Hence, we carried out the framework construction
which develops curriculum studies to satisfy social
needs for technical experts. Practice for pragmatic design engineering was designed by three characteristic
educational policies. First, it is the subject of regional
cooperation type. Students pick up regional problems
from the viewpoint of public interest and then solve
these problems. Second, as for group organization,
consideration is performed to balance performance of
each group in terms of the following two point:
1) Configure by students who studies in the different
specialized fields
2) Contemplate academic ability equilibration of students in group configuration
Third, cooperative understanding and awareness
raising of the roles are aimed at to promote teamwork
through lodging in the activity area. We did not regulate student grade to participate in technical cooperation type volunteer activities. Due to this qualification,
a lot of students participate and perform the technical
guidance including several graduates. We conducted
a survey of motivation changes before and after the
participation about their activities. The results of a
conducted survey indicate that both experiments affect their volition increase. They also feel a sense of
accomplishment and fulfillment with their activities.
These activities must be dealt with independently and

Keywords: Engineering Design, Off-Campus, Regional
Alliance, Evaluation Rubric, Problem Based Learning,
Curriculum Studies
1. Introduction
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The industrial technical society has highly developed
in recent years and its complication, compounding and
upgrading have been accelerated. The level of talented
people demanded from the industrial technical society
has become higher and higher. In addition, the development of engineering technology has been required from
international society. Whereas the number of applicants
for Japanese engineering institutions of higher education
tend to decline due to the low birth rate and flight from
science. Thus, the qualitative conversion and organization of new educational systems are required to prevent a
decline in the scholastic ability of new students in the
field of engineering education.
The knowledge acquirement of advanced specific
field is one of the ways to educate technical experts,
which satisfies a social need. Furthermore, the development of creative technical experts is necessary who can
find the optimal solution then solve the problems under
the given condition. Therefore, we carried out the framework construction which develops regional cooperative
off-campus curriculum to create their engineering design
ability. In particularly, we focused on making them understand why they must achieve an educational target by
providing opportunities which enhance consciousness in
terms of regional communities.
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2. Framework of Curriculum

2-1. Practice for pragmatic design engineering
2-1-1. Procedure of class

Table 1 shows the comparison of studying styles.
Value reached learning, so-called a passive lecture type
of ordinary classes, causes that leaders become authoritative and participants become passive. In contrast,
value-creative learning which is based on fieldwork, socalled participation experience type, causes that leaders
become mutual and more active attitude is required to
participants. Each students can learn different various
contents and the objective to be achieved is wide in the
value-reached learning.
Figure 1 shows the creative system subject and its
outline in each grade in our school. The students take
basic educational classes in lower grades in our school
and graduation research which is based on regional problems is provided as the grade goes up. Moreover, many
opportunities have been established as off-campus learning, e.g. internship and cooperative education (CO-OP)
practice. Especially we have introduced the following
programs afresh based on regional cooperation in recent
years.
1) Practice for pragmatic design engineering
which aims to find out regional problems then
provides solutions for the public by applying engineering approach technique. This class is held
for the first grade of advanced course students(Sato, Shishido, Hoga, and Onodera, 2014,
Shishido, Sato, Hoga, and Motohashi, 2014).
2) Technical cooperation type volunteer activity
which requires the participants’ technical ability
and then they repair home electrical appliances
and any other demanded works as the off-campus training(Shishido and Onodera, 2012).

This class is a project style practice for solving problems which they discover by themselves. The class of this
kind is characterized as a manufacturing practice for
solving needs of community, cooperative education
among industries, universities, and governments, creative practice for making creativity richer and improving
their teamwork. Especially, this class was differentiated
from passive lecture type subject. The objective of this
class is shown as following three points.
1) Regional cooperation type education
2) Interdisciplinary education
3) Training camp type experience education
The objective of first point, “regional cooperation type
education”, is to solve the region-specific problems in
terms of public interests and region-contribution. The
second point, “Interdisciplinary education” is constructed by the students from different majors. Thus, all
students were distinguished without deviation, who belonged to mechanical, electrical and electronic, control
and information and biological engineering departments.
The third point, “Training camp type experience education”, means off-campus training. We have performed
training camp as a field survey and practical activity
twice in order to make students act actively and educate
their individual position and motivation in the group, in
addition, understanding of the value to cooperate. We
have also provided opportunities with students to have
them absorb various regional information in real time by
inviting a consultant engineer lecturer.
2-1-2. Action area and its characteristics

Table 1 Comparison of studying styles
Passive
lecture type
Participation
experience type

Position of
teaching

Position of
learning

Communication
method

Authoritative

Passive

One-way

Mutual

Active

Interactive

Learning
content
Knowledge
Concept
Attitude
Value

Tobishima is an isolated island located 39km northwest from Sakata, Yamagata, Japan, in the Sea of Japan,
where we have performed this activity. The fisheries industry and sightseeing are the basic industries in Tobishima. Transportation from Sakata to Tobishima is inconvenient because liners operate only once or twice a
day and sometimes they cannot telephone by cellphones.
In particular, the operation of liner depends on weather
and there is a case where the transference of freight and
people cannot be performed. On the occasion of requiring
first-aid cure, they must request a heliambulance to limited hospital in Honshu. The heavy aging population
combined with the diminishing number of children is also
characteristics of this area. The average age of living people in Tobishima is over 68 years old and the ratio of over
65 years old to population exceed 67% as of 2015.

Evaluation
Subjective
objective

2-1-3.Groups organization and the method of student
evaluation

Figure 1 Creative system subject and its outline in each
grade in our school
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We considered the equilibration of academic ability
by using the class order of a graduate examination in the
last school year when we organized groups.
Figure 2 shows the procedure of the class. It was performed over 90 hours and the contents were divided as
follows;
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3)
4)

Advanced preliminary survey
Fieldwork (training camp type field survey and
fieldwork)
Lecture from the exterior professional and discussion
Proposal for general public

activities and investigate a number and kind of products
which are required to repair. They specify the components which are broken down as much as possible. After
coming back to school, they obtain those of components
and consumption articles before revisiting
Tobishima. They design and manufacture components in
the case of manufacturing and on-site installation. After
completing preliminary preparation, they perform practice through the training camp of four days and three
nights in August.

Table 2 shows the evaluation method. We utilize this
table and more than 60 points are required to pass.
2-2. Technical cooperation type volunteer activity

3. Results and achievements of activities
3-1. Practice for pragmatic design engineering

This volunteer activity is organized as off-campus
learning effort by applicants who are elected in public offering on-campus. Tobishima is an island with a population of 290 people and having many problems, such as
inconvenient transportation access and acceleration of
the aging population combined with the diminishing
number of children. Thus, these problems also affect in a
daily life of insular. This volunteer activity is composed
of repairing broken home electrical appliances for free
and contribute our industrial research seeds. This activity
has been performed for 5 years.
Figure 3 shows the timetable of activities. A leader
and teachers discuss and then appoint for the leader in
next fiscal year. We seek applications on-campus and
conclude a number of participants by an interview. All
students are qualified to apply for this activities. Thus,
students from the second grade of regular course to the
second grade in advanced engineering course of each department join and several graduates also participate and
perform the technical guidance. After that, we organize
each group in consideration of balance of each grade. The
purpose of this activity is to repair home electrical appliances, but also forecast a demand of insular for our activities in terms of our experience in past fiscal year. In addition, those of groups must discuss, e.g. issues of the insular of life, then act efficiently in the point of view of
public interest by themselves.
We work out the classified advertisement and show
this activity around Tobishima by way of local government in May. In order to survey the state of Tobishima, a
necessary number of students including the elected leader
and group leaders visit there in June. Then they discuss

The practice for pragmatic design engineering has
been performed three times. In the first and second years,
improvement proposals and regional conservation activities were carried out for the effective utilization of the
park in Sagae-city, which is symbolized by cherry trees
and azaleas. A challenge at this time is "conservation and
activation in the park facility use".
On the other hand, the activities were carried out in
Tobishima from last year. The challenge is development
and proposal of "self-support possible housing equipment which does not rely on the lifeline". Along this
theme, field survey was conducted by each group divided
into five. After the continuous discussions, each issue
was set.
Table 2 Evaluation method
Evaluation method
Evaluation of relevant people
(proposal to public exhibition)
Evaluation of the teachers in charge
(interim presentation, proposal)

Figure 2 Procedure of the class

Evaluation
rate [%]
40
25

Practical report

25

Attitude of activities

10

Remark
Evaluation
of groups
Evaluation
of individual

Figure 3 Timetable of activities
431

▲

1)
2)
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Table 3 Challenges and self-evaluation which each group worked on

Figure 5 Activity results of each fiscal year
Figure 4 shows results of class questionnaire. About
awareness of individual students, it can be analyzed by
class questionnaire. "Do you think this class is good in
case of comprehensive assessment?" This item is relatively high and 4.17 (n = 23). The following comments
tion." Many students feel the freshness for subject which
is greatly different from the conventional lecture-based
learning. In addition, it is necessary to make the meal during the camp activities on their own. Therefore, they must
be conscious of the group unit under the situation where
personal negligent would bother their groups in all of the
activities. By such opportunities, students cooperate with
each other in the restricted life. It is considered that the
value of this experience is great for students.

Figure 4 Results of class questionnaire
Table 3 shows the challenges and self-evaluation
which each group worked on. About regional deployment
of each group proposal, a model house was prepared. Performance evaluation of the prototype had been planned
by attaching to the model house. However, it is a problem
that evaluation of assuming ordinary life is insufficient
by time constraints and location conditions from school.
As the overall learning outcomes, there were some
learning outcomes educational effects. For example, one
is awareness of the students themselves. They could recognize again "armchair theory" through the difficulty of
practical ideas. In addition, importance of teamwork and
cooperation was learned. Relative to problem solving beyond own specialized field, the discussion of problem
solving was repeated through brainstorming. Also, many
of the experimental and prototype were examined
quickly by applying the waste around us.

3-2. Technical cooperation type volunteer activities

432

▲

Figure 5 shows activity results of each fiscal year. In
last year's achievement, maintenance of rental bicycles
which tourists can use for free was carried out in addition
to repairing of home electric appliances. Other than technology which eliminates or reduces the inconvenience in
island life.
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Figure 6 Activities scenes

a) Repair achievements of home electric appliances
(total 30)

b) Breadown of home electric appliances

Figure 7 Breakdown of home electric appliances which were requested for repair and repair completion achievements

Figure 6 shows activities scenes. Repair of home electric appliances was performed in pairs and senior students
teach junior students. If specific of failure part or repair
cannot progress, the problem solving is advanced by advice of teachers. The breakdown of home electric appliances which were requested for repair and repair completion achievements is shown in Figure 7.
Figure 8 shows the number of participants and activities achievement so far. This activity has taken the form
without a limit on the grade of participants. In terms of
this form, students in the second grade of regular course
to the ones in the second grade in advanced engineering
course of each department have participated. Especially,
participants of female students have increased.
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Figure 8 Number of participants and activities
achievement so far
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b) Technical cooperation type volunteer activity

a) Practice for pragmatic design engineering

Figure 9 Motivation changes of the participating students before and after the participation
4. Discussion

Acknowledgements

We conducted a survey of motivation changes before
and after the participation about practice for pragmatic
design engineering and technical cooperation type volunteer activities. After that, the results were quantitatively
analyzed.
Figure 9 shows motivation changes of the participating students before and after the participation. Motivation
to the subjects is increased in both attempts, and students
are feeling a sense of fulfillment and a sense of accomplishment for the initiatives. On the other hand, students
are feeling their technical skill shortage. Especially, the
breakthrough of problems which requires skills beyond
own specialized field is achieved by cooperation and collaboration. Therefore, we are keenly aware of the importance of teamwork to fulfill the goal achievement.
These activities must be dealt with independently and
actively by themselves compared to passive lecture
type classes. Moreover, we are considering that what
their co-operation achievements of the group can benefit
to the region by looking for regional problems on their
own and then solving the problems, which has a good influence on their volition improvement.
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5. Conclusion
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Response of awareness and a sense of fulfillment to
the subjects was felt from students who work on problem
solving through regional cooperation, interdisciplinary
department and the camp experience. At the same time,
the degree of freedom of the setting the challenges becomes large and the class time of initiatives is insufficient.
For efforts to the problem, setting of the just good level
challenges where it is required to tackle over the multiyear and time management. In addition, the need for autonomy and communication skills was understood
through the interaction with the regional community. Response of growth toward the student problem solving is
felt.
In the future, based on the variety of issues obtained
by these efforts, the growth and close regional cooperation as a student engineer should be promoted. We want
to pursue the activity results for achieving effective horizontal development to the region.
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group-based learning, such as problem-based learning
(PBL), project-based learning (PjBL) [4].
Team-based learning (TBL) is a form of groupbased student centred to achieve group working process.
R. M O’Connell reported that the strategy of group
work is an effective in the TBL-taught courses [5].
This report presents that PjBL and TBL methods are
effective to carry out as one approach to connect
fundamental knowledge and practical training of
formation for different major students. In this paper, it is
suggested how to approach of our experiment program
to take into engineering design. This study indicated
that it is effective and attractive to give some
opportunities and to practical training, such as consent,
responsibility, presentation, and creative ability
thorough group-work project.

In this paper, we present that experimental
program approaches are tried for advanced course
students to enhance their motivations and
performances to solve and/or overcome their faced
subjects. The class program of engineering
experiment is provided one of project-based learning
(PjBL). Also, team-based learning (TBL) is a form of
group-based student centred to achieve group
working process. TBL provides opportunities to
students to learn course contents as well as to
develop various professional and generic skills, such
as problem finding and solving and interpersonal
skills. One of the key issues on our program is that
team members consist of different major courses,
such as mechanical engineering, electronic
engineering, information engineering, and biological
resources engineering.
This paper considers the importance of practical
work in an engineering environment and then
discusses the student feedback.

Project Requirements and Management

Keywords: Engineering design, Engineering education,
PBL, Experiment program, Generic skills
Introduction
One of the aims of engineering education are for
students to develop and integrate engineering
knowledge, skills, understanding, and experience,
however, it is difficult to educate them in technical
skills through classroom lectures. Based on these
fundamental intentions, many teachers and instructors
pay an attention about engineering design education.
Therefore, many universities and/or colleges tried to
adapt their curricula for engineering design [1-3].
According to educational research, student-centred
active learning has been effective to achieve deeper
conceptual learning than traditional learning since the
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Project Contents and Definition
Our program is adapted PjBL and TBL methods.
There are 5 key points: (1) How to give a subject, (2)
How to define problems, (3) How to plan their schedule,
(4) How to share their group information, and (5) How
to implement and operate their subject. The first step in
the design process is the problem definition.
The project topics normally changes each year. In
our program, one of the cooperated companies provides
their information and problems to students. The students
think and recognize company’s problems as a customer
and/or guest. Then, students shared their problems and
made three groups for overcoming defined problems.
The second step is to think how to overcome their
subjects and problems. And then students make a plan
and schedule to create “Objectives”. In group discussion
of this step, the teachers focused on: (a) control their
each role in a group, (b) appropriate prospect of their
plan, (c) agreement of the plan, and (d) advice technical
support for realization. The sharing their information
each other in their group are one of the key issues to
analysis and solve their defined problems for the
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Figure 1 Program contents and time line schedule.

subjects. To overcome their problems, students must
make communication and survey their specified
technology. After discussion, students design and plan
for create and realize their “Objectives”. The final step
is to perform and create their “Objects” to solve their
determined problems.
To check their progress of the subject work, students
submitted their planning sheets and made a presentation
for disclose their work during practical work. And then,
teachers feedback key points, such as responsibility and
contribution themselves in a group, sharing information
and appropriate planning.

Each team fabricates an “Object and Tools” based
on their technical skills and knowledge which they
learned in the past curriculum. During program progress,
every student survey some required information and
share them.
Final step, teachers required presentation and report.
Also, to evaluate their satisfaction and motivation, selfevaluation was carried out. The self-evaluation could
indicate the motivation changes of students through this
experiment program.
Program Procedure and Process Check
In guidance, students visit a company to see and
interview their situation. And then, each student
summarized.

Planning and Time Schedule
Figure 1 shows activities and timeline schedule. To
find out and set theme, guidance and field trip is held
before starting semester. And then, each presents their
idea and concept what they want to fabricate “Object”
which is required from company’s problem. The aim of
this presentation process is to competition their ideas.
After presentation, students make a group for
achievement of their idea which is consensus each other.
Each team have a discussion and decision to achieve
their concept, such as theme, role, plan and schedule.
First step, students do and act their self-role based on
their plan. To check team progress of team’s plan, the
group presentation and demonstration held in the midterm of semester. The aim of this presentation is helpful
and effective to re-consider and improve previous plans.
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Guidance and pre-competition
Students reconfirmed the technologies that they
learned and practiced in each course. After guidance of
this program, they identified problems as a visitor of the
cooperated companies. Figure 2 shows the photograph
of field work to the company in order to survey its
circumstance. Students took a walk in the park and get
an introduction and information. Students think and
recognize company's problems as a customer and/or
guest. At preparations stage, students made a
competition of each idea, such as subjects, problems and
solution plan. Students selected a theme among the
proposed plans, and made team members to achieve
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is that a customer can buy fruit juice while enjoying it.
Students use skills of each field in order to construct a
system. The presentation was carried out in order to
show a solution method of subject in a group as shown
in Figure 3.
In this experiment program, one of the aims is to
practice and foster professional skills. Therefore, mutual
and self check were carried out some intervals during
program process as shown in Fig. 1. These checks are
effective to motivate students about team work.
Results and Discussion
Figure 2 Look around in a park

Figure 4 shows a cobweb-chart of self evaluation.
Totally, students think that they achieve generic skills,
such as consensus, sharing information, logical thinking,
and so on. In Fig.4, the member of Group C evaluates
lower points of their achievement than other groups.
This causes that Group C could not act with sharing
information inspire of good performance.
The initiative to use TBL in this course program was
undertaken to facilitate development of some
professional and generic skills along with learning of
technical course content. The good summary of the
project may be provided by the results of reports and
program evaluations.

their subject and purpose. As a result, the number of
teams was three which means three themes were agreed
and accepted in this year program.
Group work and Mutual and Self check
Students shared their problems and information in
each group member. The second step is to think how to
overcome their subjects and problems. And then, they
made a plan and schedule to create "Objects". Table 1
shows three experiment themes. Group A proposed
"Proposal of a course guide system of the fairy using
AR" whose concept is to give a point to watch. Group B
proposed "Development of a quiz system of fruits"
whose concept is that a customer can get knowledge of
fruit while enjoying it. Group C proposed "Examination
of method to offer fruit juice amusingly" whose concept
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Table 1 Experiment themes
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Conclusions
This paper presented a successful implementation
of PjBL and TBL in advanced course program.
Although, students' major is different, the team
member provided each idea and technical skills in the
group. Students motivated that TBL The objects that
students design and fabrication are well done because
students produced through some dissections and
revisions. Also, the requirements of mutual and self
evaluation in team work process is effective to
motivate students individual skills. A combination
and of technical and generic skills within this
program complemented by the application of
technical knowledge acquired from classroom
learning.
From the course evaluations, the
implemented educational activities were satisfied the
intended program learning outcomes.

(a) Group working
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Figure 3 Photos for “first construction” session. (a)
group working, and (b) presentation and demonstration.
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Figure 4 Cobweb-chart of self-evaluation
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