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3D printer assistant teaching: Using the aquaponics Topic Teaching as an example
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Abstract

“Foods safety” has been a serious issue in Taiwan in recent years, and Taiwan’s
agriculture should focus on its two values of being organic and low energy-consumption.
In order to leave our next generation a better dietary environment and keep our
homeland resources in sustainable use, Aquaponics is a valuable system that worth

promoting.

The teaching model, Big Six Skills (Big 6), has been proved that it effectively
enhance the skills of students’ reading comprehension and information literacy, and it
also helps a lot in their cooperative learning. Therefore we choose the Big 6 model to
do the Aquaponics teaching. We hope the students can cultivate the ability of using

information technology and the attitude of cooperative learning.

In Big 6 model, students generate a lot of ideas but we can’t verify if those can

really solve the problems in real life.

The teacher uses teaching strategy activities to help the students concretize the
abstract concepts, and then the latter reinforce their learning motives, learning effects
and ability of doing. With the aid of 3D printers, this research will realize students’

ideas, to make up for the insufficiency of the Big 6 model.

So we incorporate the 3D-printer lessons in teaching, not only advance the time of
students learning the related knowledge and skills of 3D-printers, inspire the children’s

creative thinking, but also use 3D printers as a teaching aid.

Keywords : Aquaponics ; Big Six Skills ; 3D-printers -
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[@AEL] Design  Edit  Help
New
’K%#Té Duplicate

Save

Properties
Download for 3D Printing I
Download for Minecraft
' Order a 3D Print
Upload to Thingiverse

Close

Download for 3D Printing

Download this model as an STL, X3D or VRML97 file if you want to use
external services or 3D printers.

I1 STL l O0B3 || .X3DColors | .VRMLColors |

Download the selected shapes (you need to pick some first)

Download for laser cutting

The 2D file contains cross section of the model on workplane suitable for
laser cutting. Use the preview button to see the results.

; SVG | Preview SVG

Is the download taking a while? Your model might be too complex
Check out the FAQ for helo.
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B Cura-15045

File Tools Machine Expert Help
Basic Advanced Plugins Start/End-GCode

Quality

Layer height (mm) 0.3

Shel thickness (mm) 1.2

Enable retraction E4 |
Fill

Bottom/Top thickness (mm)| 1.2

Fill Density (%) 4 [« ]
Speed and Temperature

Print speed (mm/s) |50

Printing temperature (C) | 190

Support

Support type Hone
Platform adhesion type Hone
Filament

Diameter (mm) [1.75

Flow (%) | 100.0
Machine

Nozzle size (mm) 0.4

File Tools Machine Expert Help
Basic Advanced Plugins Start/End-GCode

Retraction

Speed ()
ostnce () OO

Initial layer ine width (%) 100
Cut off object bottom (mm)| 0.0
Dual extrusion overfap (mm) | 0.15
Speed

Travel speed (mmys)

Bottom layer speed (mmys) |20

Infill speed (mmys)
Top/bottom speed (mmfs) |25

OQuter shell speed (mmys) |25
Inner shell speed (mm/s) 25

Cool
Minimal lyer time (sec) 5
Enable cooling fan |

B 11 : Cura £ &3 %_

BAKEAE

Quality = 58

Layerheight(mm) : & & > & = 3afppF Z hen3 B

Shellthickness(mm) : &

Enableretraction : gx# 544 (F# 1+ % 5%)

Fill @ p 2n3 4

Bottom/Topthickness(mm) @ 78 /4 & 2 & & &

FillDensity(%) : p 383 L F & 1t



SpeedandTemperature->7| & & & [/8 &
printspeed(mm/s) : 71| & pFef BE 45 & e B

Printingtemperature(°C): sc 2188 &> € FIHIL A o € 5 7 o crdf (T8 & ©

PLA ¥ 78 & % & 190°C ~210°C ; ABS p| #_# 220°C ~240°C 2. ¥ -
Support : & 3

SupportType = £ 3] &

-None : # i * & 3%

“Touchingbuildplate : % & & » ~ 5 @& %+ &G fh % e > WA A

IRgd AT * o

-Everywhere : #75 &L | & ;‘fié_;{ AiFod wMe it gy R IRk

A D TR BT F LA

Platformadhesiontype : & & k& £ 1 i® 4 4k & 07 &

Filament : # %} 2 44
Diameter(mm) : 444 & /& - & & } px {8 5 1.75mm £ 3.00mm % i -

Flow(%) : 1 £ ficsd o d 2r i H S & LB EE > § A3 ERHE

B wFFAs o Flt R RENE
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Machine : 5 % 4p B 2% <_
Nozzlesize(mm) : ¥ d1gg3t = p w7 & % 5 0.4mm £ 0.3mm

Retraction @ # 4L g4 %k TP 2 55K ) v iE BB RGN 3

gl > B A w R R SR EER Ik o
Speed(mm/s) @ |4 & & » F Kk ZE 10mm/s
Distance(mm) : i £ B > E 3% 1.5mm
Quality = 7 & 5873k 2

Initiallayerthickness(mm) : ¥ % — & (7 & B o ff fic b — BEen & 5 7 i

T L LR T oo e FaRiR A BACWESR A BRI 3/4 -

31

Cutoffobjectbottom(mm) © 8 7] & gL (00T 55 SR B 2 0 sk et A
P T SR fF ok AR SRS A TE TR

i * 3% 7 A o

Dualextrusionoverlap(mm) : 4o E_g4 11 57 s B > & fE R4 & i 4

— i FAF R )

\F‘b

Speed : 7| i &

Travelspeed(mm/s) @ 7 ga X FHFklpr > D EEHEF TR R - 27 g8 2 2%

P T AR AR

Bottomlayerspeed(mm/s) : & k& s EriE B o Bk b &2 7 B0 SR ff e 2 0 |
RS SEEE S LRE CELE I A ER - L S R

i T 20~30(mm/s)z fF o

Infillspeed(mm/s) : jh 3R 2 pFens|Ersg B o p IR L fifiger £ - 2> 2 ¢
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B AR PR ST L e B i o 2% 0 % £ 59 Basic AL & 3% Zh7

P R ¥ AR e eDiE o
Cool : p # "% 8

Minimallayertime(sec) : & ZI& 3%k #75 & cpF & > M5 B R 20 /jﬁ»g 3
BB R g IR T R kT R BRR KL B H e

EE oA At %3
EnableCoolingfan : gx# "% 8 b 5% 5 5t o
3.43D 7| Er Rl erng B

3D 7| £ ot AL A P S HIR AR 4 A e PLAS Bl 15 PLA 593 & R & 3
WEAACAFE LS HEFEREABNEEEER 2k RESERNE
o EAfe A AERY XA EALFA AT RESAFEREE FRA

PR Y ik FlUt PLA B - B %I 4+ HH e

BORBAH D PR R DHA ER eSS MR 2 F RS KT T -
Ao LAr R L HFA PG TR
3,51 #+ A& _PLA

FApe (#3F ¢ Polylactic Acid ¢ Polylactide » ¥5% : PLA) > £- fa# % {4
P pE R o 2 ARIFEATE DN RIeR LT MUET L 2 FTRER SRR
BRI R ORI - SR VR R L 0 o A R RA SR

fr TR VPR T RSN - AR UAF e R

Gk 4 9 HL[26] o
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