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INTRODUCTION

The issues of the wind, wind energy and the transformation of the wind energy into electricity
were included in the science course no.5 under the Basic Education Core Curriculum B.E.
2551 (2008). Also, the objective of developing the students” performance was determined in
the section of human development of the 12th Plan of the National Econemic and Social
Development Board [NESDB] whose focus was on the development of skills important in
the 21st century.

Since this national purpose was crucial, it was necessary for the teacher to develop the
learning process that could be applied in the students’ real life, rather than the study that
focused on only lessons and tests. As a result, the STEM Education supported the learning
from the real practice and the ability in significantly applying their knowledge in solving
the real problems.

In the meantime, according to the study on the process of engineering design based on
STEM concept, it was summarized that the students developed their higher skills in
inquiring, in linking their knowledge and in creative thinking. [Passorn Tidma, 2015:
Nongnuch Ektrakul, 2015). Moreover, it was found that the learning through cooperation
and the formative assessment during the study affected the students to improve their
work. The students were able to learn what they were doing, the problems they were
facing, what they should do next or which kind of problems they had to solve. This
enabled them to learn what they should improve. With the trend of studying the renewable
energy, the study on wind and wind energy were significant issue. Apart from understanding
what the wind was, how it was developed, its advantage and its drawbacks, the study
on applying the wind energy as the renewable energy was necessary and may affect the
use of other energies in human activities.

The objective of this research was to evaluate the understanding of the 7th Grade
students on the wind energy and their ability in inventing the wind turbine.

The quantitative method (Cohen et al., 2011; Crewell, 2012) based on the Interpretive
Paradigm were used to design the research, data collection and data analysis in order
to explain the perspectives, concepts, experience and profound understanding of the
students in learning the Wind Energy and in inventing the wind turbine. The
intervention was conducted in the 1st semester of 2017 academic year in Hua
Buang School located outside the municipality area of Udon Thani Province. The
target group was 24 students of the 7th Grade that were selected by the method
of Homogeneous Sampling (Creswell, 2012: 207).

RESEARCH TOOLS, DATA COLLECTION

AND DATA ANALYSIS

The research tools used for data collection were the multiple choices test, the open-ended
questionnaires and the observation form. The data collection was shown in picture.
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The data were analyzed by the frequency and the
[Erickson, 1986). Data analysis was showed below:

bination of d tary i :

1) Preparing the data and transcribe verbatim,
2] Reading the data and repeat reading the data,
3] Data coding and reduction,

4] Conceptual categories, and

5] Thematizing and Interpret

The research outcomes could be concluded in three sections. First, the average score
evaluated the students’ understanding in learning the topic of Wind and Wind Energy.
Second, the students’ explanation about the wind energy, their design of wind turbine,
their working plan based on STEM and the questions raised in the class reflected their
understanding. Third, the students were able to invent the wind turbine. In this regards,
each section was shown as follows:

Table 1 : The average score to evaluate the understanding of the 7th Grade students in
terms of Wind, Wind Energy and the invention of the wind turbine.

Standard
Deliverage

No. of
Students
Passed (N}

Percent of
Students
Passed [%)

Percent of Post test

Full score

standard | erage
(75%) ::nra (%) (s.0.)

Percent

20 15 15.75 78.75 2.25 20 83.33

Table 2 : The table of multiple frequency referred to 10 questions and the students’ examples
in understand and interpret the content.

Question Detai Topic for
etails Found Frequen o
No. QUENCY |nterpretation
The wind in motion or kinetic energy caused the wind turbine ing
129 | ta spin o mechanical energy. This atier energy was used to o |EEEEE
transform into the electricity.
1.2.9 | The energy from sun was transformed into the wind energy. 10 Science
t Then, the motar converted the mechanical energy to the electricity. misconception
5 10 Electricity generator and the presentation of inventing the 10 Understanding in
; wind turbine technology
1.4.7.8 | Thedesign ofthe windmill's propeller interms of its best position: 2 Understanding in
n to face wind or to be perpendicular. jineeri
na The calculation of the length, the width, the number of propellers, 17 Understanding in
. the similar shape and equal size of each windmill's propeller. mathematics
Table 3 : The test of the effectiveness of the wind turbine
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Table 4 : The assessment of the wind turbine invented by the students
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Criteria: Good - 14-18 scores, more than 80%, Fair - 10-14 scores, more than 60%, To improve - 0-9 scores, around 0-59%
Conclusion and discussion
1. Regarding the formative assessment after studying the Wind, the Wind Energy and the Invention of Wind Turbine
based on STEM activities, it was concluded that the average score was 78.75%. Twenty students reached the higher
score than the average score of 75%. This was accounted for 83.33% of total students. This was because the formative
assessment was the real assessment that encouraged the students to reflect their view in activity simultaneously.
Also, the questions asked during the session of designing the invention and the session of testing the effectiveness of
the wind turbine in generating electricity attracted the students’ attention and inspired them to improve their wind turbine
to spin faster. This research was related to the self-assessment guideline and the research of Passorn Tidma, 2015:
Nongnuch Ektrakul, 2015. The latter research highlighted the reflection that showed the improvement, the guideline
and the goal for achievement.
2. According to the STEM activities, the students were found to have the most profound understanding in engineering.
This was because the invention of the wind turbine highlighted the processes of design and invention. The knowledge
in mathematics was applied for calculating the invention. Also, the knowledge in science in terms of using the evidence
was utilized to prove that how much the wind turbine was able to generate the electricity. This was the confirmation
of answer that took place naturally. [Vasquez et al, 2013). Concerning the misconception on the transformation of
energy, the techniques of formative assessment, such as, create analog, POE Probes, Friendly Talk Probes and so on
[Keeley Page, 2008] may have to be applied in order to inspire the students to share their views or to reflect their concepts.
3. The effectiveness in inventing the wind turbine relied on a number of facters, such as, the design, the planning, the
time management, the analysis of invention component [the core of propellers, the linking point, the spinning point,
etc.). To work on this invention efficiently, it was required to know how and to have experience in using equipments,
such as, scissors, cutter, screwdriver, etc; and in selecting the material and the structure of the propellers & its position.
These details were categorized in the part of engineering design which was a component of STEM activities.

Recommendations

1) The researcher was aware that this research did not include the study of different genders [male/female] that may affect the inventing capacity ar
interest in doing inventian, Therefare, the future research may highlight the study of gender factor whether it affected the ability in inventing and how.

2) The future research should cancentrate in studying the opinions of students in different levels and in supporting the students ta salve problems
in situations. The study should be reascnable and cost-effectiveness as well as be able to reach final outcomes. Also, it should be studied regularly
or laking 2-3 years for research in order Lo study the students’ skill development in solving problem. The formalive assessment or the assessment
in the real situation should be applied by science leachers as & guideline for student development.

3] The opportunity in doing the real experiment with real tools and real situation resulted the students to be able to test the variables in studying science.
This truly enhanced the students’ learning. This apportunity could be seen from the Chevron Enjoy Science Preject.




