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Abstract
As 10th energy consumption country in the world, it is very important to educate the importance of the energy to the

elementary school students. The purpose of this class is to let the pupils understand the mechanisms and performances of
tidal power generation as a renewable energy application system. To satisfy the educational goals, a lecture material and 
a simple type of tidal power generator kit is developed. As the survey result after lecture and experiments which include 
assembly and test, ‘Well understood’ is marked as 90% among 58 elementary students, and moreover 70% among them
feel to participate in higher level course. This project shows the possibility and effect of the renewable energy education
course as a service engineering, which is managed and carried out by undergraduates for pupils under the professor’s guide.
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Ⅰ. Introduction

Because of the decrease in fossil fuels and the 
climate change problem, Korea government is especi-
ally focusing on the development of the renewable 
energies, like solar, wind, ocean, geothermal, bio, 
etc., because Korea is positioned as 10th energy mass 
consuming country in the world.

Among various types of renewable energies, ocean 
energy has been received attention from decades ago, 
because Korean peninsular is surrounded by ocean 
except northern area. So researches and developments 
on the ocean energy system and technologies have 
been performed, like wind power generation on ocean, 
tidal power generation, ocean thermal energy conver-
sion (OTEC), heating and cooling by ocean temperature 
difference, etc.

At this point of view, a education on the renewable 
energy for the elementary school students (hereafter 
expressed as pupils) is very important, who will be 
protagonists in the future, and also it is a duty of 
adults to make and leave better living conditions lives 
to them.

On the other hand, some kinds of educational 
beginner kits for renewable energies are already de-
veloped and can be easily purchased on market, like 
solar voltaic, solar heating, wind power, fuel cell etc. 
But except the very basic explanation of the kits' 
mechanism, those are only interested in the assembly 
of the kits itself and working well or not. The careful 
educational and scientific information is not included 
properly in most cases, and the educational effects of 
those kits have never been evaluated also. Although 
Korean government invest a large sum in ocean 
energy R&D, as mentioned above, unfortunately the 
ocean-related renewable energy education course and/ 
or kits for pupils have not been developed yet before 
this study.

The purpose of this study is to develop an edu-
cational introduction class to let the pupils understand 
the possibility of potential energy in ocean, and a 
simply transformable type of wind and tidal power 
generator kit to make attendees experience the me-
chanisms and performances of the systems.

Ⅱ. Class Development and Management

1. Class development

This class is originally planned and have been 
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performed from 2007 as a part of 3-day Summer 
Ocean Camp for elementary school students, of which 
camp is managed by Ocean Science Education Center 
located at Korea Maritime University in Busan, 
Korea. From the beginning of curriculum setup of 
this camp, renewable energy education and experience 
is treated as one of the main purposes.

[Fig. 1] shows the flow diagram of the course 
process. As shown, the whole course is consist with 
3 categories, namely, a instructor(professor) category 
that manages the process of the whole course, a 
assistant category(circled by dashed 1 dot line and 
titled as “Activities U by undergraduate students”) 
and a students category (circled by dashed 2 dots line 
and titled as “Activities E by elementary school 
students”).

As assistants for this class, 2 undergraduate students 
(hereafter expressed as undergraduates) voluntarily 
participated in with interests. They studied the theory 
on the wind power generation and tidal power gene-
ration, and had experienced some experiments for 
months under the professor's direction.

[Fig. 1] Flow diagram of course process

The area titled with “Activities U by undergraduate 
students” is mainly performed by the undergraduates. 
At the Activities U, the commercial wind power 
generation kit is re-designed for the purpose of edu-
cation, because suitable kits of ocean-related renewable 
energy education for pupils was not found, as 
mentioned previous section. After the tests whether it 
fulfills the purposes of the course, the kit is re-designed 
again for transformation as the tidal power generation 
kit with additional self-produced parts. It also tested 
repeatedly to satisfy the educational goals.

In addition, after couple of power generation test 
of the kits to find out the optimum water flow speed, 
an water tank is designed and assembled to satisfy 
the water flow conditions including speed, direction, 
circulation pipes etc.

The final designs are set after all the tests, and 

[Fig. 2] University students' activity (Making additional 
assembly parts)

[Fig. 3] University students' activity (Remodeling and 
assembly test)
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[Fig. 4] University students' activity (Making water tank 
and outlet pressure test)

then the 70 sets of not-assembled kits are prepared, 
for the Activities E which is mainly carried out by 
pupils. [Fig. 2]～[Fig. 4] show some of Activities U.

2. Class management

A class is performed for 3 hours and consists with 
lecture section, assembly section, and test section. As 
shown on [Fig. 5], the lecture is mainly given by 
professor with the contents of understanding of what 
being energy, why renewable energy being needed, 
introduction to wind and tidal power generation, etc.

[Fig. 6] and [Fig. 7] are assembly and the test 
scenes of the wind and tidal power generator which 
are conducted and supported by the undergraduates 
step by step with scrupulous cares. After all the 
pupils complete their power generation kit assembly, 
every kit is tested.

In 2009, two classes are opened for this course 
during summer vacation, 10th and 11th, August. Pupils’ 

[Fig. 5] University students' activity (Lecture the basic 
concept of renewable energy)

[Fig. 6] Pupils' activity (Kits assembly)

[Fig. 7] Pupils' activity (Performance tests)

<Table 1> Pupils’ grade
 Class A Class B Total

5th grade 15 12 27

6th grade 13 18 31

Total 28 30 58

<Table 2> Pupils’ residential district
 Class A Class B Total

Busan 26 28 54

Others  2  2  4

Total 28 30 58

grade and residential districts are summarized as 
<Table 1> and <Table 2>. As listed on <Table 1>, 
totally 58 pupils attended the classes, and 27(46.6%) 
among them are 5th grade and 31(53.4%) are 6th 
grade. From <Table 2>, it is found out that 54(93.1%) 
among attendees are come from Busan area.
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Ⅲ. Evaluation of Education Effect

To evaluate the effect of the education, the surveys 
are carried out 2 times, before and after the classes. 
Questionnaires of pre-survey and post-survey are 
handed out to all the pupils. All questions are multiple 
choice with easily understanding word. Followings 
are only summary of the questions.

I. Questionnaires on the pre-survey
1) Do you know the import ratio of energy of 

Korea?
2) Have you ever learned about energy saving?
3) Do you voluntarily participate on the energy 

saving activities in living?
4) Have you ever heard about the renewable energy 

and/or green energy?
5) Do you know the ocean is limitless energy 

source?
6) Do you know that electric power can be generated 

from ocean?

II. Questionnaires on the post-survey
7) Do you know the import ratio of energy of 

Korea?
8) Do you understand what the renewable energy 

and/or green energy mean?
9) Select all the ocean energy among the following 

examples.
10) Do you understand that electric power can be 

generated from ocean?
11) Do you understand by yourself that the power 

generation quantity can be varied according to 
the water flow speed?

12) Do you want to participate in the higher level 
course if there are?

[Fig. 8] thru [Fig. 11] show the results of the survey. 
Only 28% among attendees had the knowledge that 
Korea imports 97% of energy consumption quantity 
from overseas before the classes, but after the classes 
it improved up to 93%, as shown in [Fig. 8]. For the 
questionnaire on the understanding of renewable 
energy, [Fig. 9] shows 66% improvement from 29% 
to 95%.

After the lecture, kit assembly and test, the under-
standing ratio of power generation system by ocean 
increased from 36% to 76% (referred to [Fig. 10]). 

[Fig. 8] Understanding of energy import ratio

[Fig. 9] Understanding of renewable energy

[Fig. 10] Understanding of various power generation 
systems by ocean

[Fig. 11] Understanding of tidal power generation after 
class 
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This means that 24% pupils feel some difficulties on 
understanding the power generation system based on 
ocean, despite the 93% attendees are lived in Busan 
area as previous mentioned.

However, about the tidal power generation system, 
90% among pupils answered that they understand the 
mechanism, and 70% are interested in higher level 
course if there are any chance, as shown in [Fig. 11].

As a CQI process, this results will be analyzed 
with cares, and the contents of the course will be 
revised for the class of 2010.

Ⅳ. Conclusions

As the 10th energy mass consuming country in the 
world, a step by step education on renewable energy 
is essential in Korea, especially to elementary school 
students. And the ocean energy has been treated as 
a important factor to Korea that is surrounded by 
ocean except northern area. As the results of this 
project, followings are obtained.

1. Renewable energy experience course is developed 
for the elementary school students, which consists 
with lecture and experiments.

2. The course is performed by 3 attendees, namely, 
a professor, 2 undergraduates, and pupils. The pro-
fessor manages the process of the whole course, and 
the undergraduates design and make power generation 
kits and water flow tank.

3. The survey results taken after the classes with 
58 pupils show that the 95% students understand 
why renewable energy has to be developed, and 76% 
are aware of the power generation system by ocean. 
In addition, 70% are interested in higher level course 
if there are any chances.
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