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A& Introducing students in grade 5-12 to
/-7  aquaculture Engineering via STEAM

Jen-Lee Yang', Yung-Ta Chang?, Yu-Wen Yang®
1 Teacher Education Center, National Taiwan University of Art
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?Department of Life Science, National Taiwan Normal University
S l EAM N : RN

LEARNING

Background

A current objective for K-12 education is
promote critical thinking skills, particularly in
the fields of Science, Technology, Engineering,
Arts, and Math (STEAM). While students may
encountered a number of STEM disciplines prior
to 5t grade, (e.g., math, aquatic science,
chemical science, and life science), few are
familiar with engineering, and in particular how
science and engineering may be integrated to
solvea “real world” problem. Aquaculture
engineering provides a rich context for applying
skills learned from the aquatic, life, and chemical
science to solve the relevant world-wide issue of
procuring food. The activity described below
engaged students from grades 5-12 in
aquaculture engineering by directing them to
design an enclosure to contain recently-hatched
brine shrimp.

Goals

»Describe the purpose of aquaculture and why
itis an important industry.

> Explain the goal of aquaculture engineering
and the type of training an aquaculture
engineering requires.

»Design and build a unique aquaculture system
to contain brine shrimp with materials
provided.

»Test design system and determine whether
the system meets objectives.

»Summarize design advantages and
disadvantages, how the design may be
improved, and troubleshooting.

Activity and Criteria

»Introduce students in grades 5-12 to
aquaculture engineering.

>Time frame approximates typical class period
(40-50 minutes).

»All materials must be easily obtained and
commercially available.

»Must be easily set-up in a general classroom.

>Incorporate components of life sciences
(organismal behavior, life cycle), chemical
science (solution, salinity, temperature, oxygen
dissolve), and engineering.

Implementation
Time : 40-50 minutes

Material :

2-| plastic hatched equipment

2-| glass beaker per group

Brine shrimp cysts (1 can: 454g)

Sea salt, Electronic scale, Pipettes, Air pump

Method |

At the start of the operation, students are
briefly introduced to the field of aquaculture
engineering. Discussion of local aquatic species
or the behavior of aquatic organisms may also
be included at this time. Students are divided
into groups of 4 and provided with a 2-| glass
beak ¥ filled artificial seawater (35%o),
electronic scale, air pump and plastic tube, and
a small petri dish of 0.5g brine shrimp cysts
(cysts were removed from the freezer 24-36 hrs
prior to the operation). Students are directed to
use their materials to design a system that will
contain brine shrimp cysts while allowing
sufficient seawater gow through the enclosure
and maintaining structural integrity during high

“wave” activity.

Method Il

Students are divided into groups of 4 and
provided with a 2-| plastic hatched equipment
(commercial), sea salt, and a small petri dish of
brine shrimp cysts (cysts were removed from the
freezer 24-36 hours prior to the operation).
Every group exposed to different levels salt
water (0%o, 5%o, 15%o, 25%o, 35%o, 70%0, 90%o,
120 %o, 140%s). The control group and each
treated group were run in triplicate.

Assessment

In 2017 this activity was taught 4 groups of
students, and 3 groups of educators. Students
spent 45 minutes on their projects. Designs
ranged greatly from cylindrical vertical
enclosures to square containers, “hammocks”
& “envelops” . Over 90% of the systems
designed held the shrimp, indicating successful
designs, and all of themillustrated their
engagement in the activity by staying on task
for the duration of the time. (Method I) However,
35%o salt in sea water around the world
averagely, 90%o salt water have most hatched
rate (211 individual /ml). (Method I )

Reference
Mulder H. 2015 Low budget marine investigation
kit - Seawater experiments in your classroom.
The European Network for science teachers.
(https://www.science-on-stage.eu)
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This 1s your
computer

Thanks for your
attention...

E-mail:d88225003 (@ntub.edu.tw
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