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One important objective of ocean education is the enhancement of learners’ ocean literacy, including,
but not exclusive to ocean conceptual understanding, problem-solving ability, attitude toward ocean, and
care about the ocean public issues. Ocean literacy may be a key to (1) link public with the understanding
of ocean and ocean’ s influence, (2) applying ocean knowledge to solve problems and issues regarding
the ocean and its resources, and (3) to inform and taking actions to public issues. However, previous
studies have rarely surveyed citizens’ ocean literacy, and to confirm the impact of ocean literacy on
citizens’ willingness to take action. This study attempted to fill this gap by conducting such an inquiry.
This study explored public ocean literacy in Taiwan. To measure ocean literacy in terms of ocean concept
understanding, attitudes toward the ocean, and interesting in studying ocean issues, Ocean Conception
Test (OCT, multiple-choice question), Attitudes toward Ocean Inventory (AOI, 5 point Liker scale), and the
Interesting in Studying Ocean Issues Instrument (ISOI) were constructed. Totally 324 subjects participated
in this study.

The OCT is a 75questions questionnaire to measure ocean concept understanding. The mean score was
45.02 (SD =11.03). Three major misconceptions were: (1) what is the major mechanism causing sea level
rise; (2) what is the major mechanism causing storm surge; (3) The reason why Kuroshio is called ‘black
current’ . The mean score of AOI is 3.48 (SD =0.52), shows subjects have a positive attitude toward
marine science. With respect to ISOI, the analysis revealed that the top 3 most interesting topics of marine
issues subjects would like to study were: ‘coral reef ecosystem’ , ‘dead zones’ , and ‘ocean resource
conservation’ . Besides, attitudes toward ocean explained significantly more variance in willingness to
take ocean action than of ocean concept understanding.

To conclude, this study may be of importance in providing researchers with a better understanding of
citizens’ ocean literacy. It is our hoped that this analysis and discussion will encourage the inclusion and
replication of the public understanding of ocean.
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The making of animations of geological phenomena in JAPAN using
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An attempt to relate magma's crystal differentiation with formation of
basaltic and rhyolitic volcanic island arcs of the lzu Islands as the
learning material
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Problems concerning the classification of igneous rocks dealt with in
earth science education -A practical educational program using
cumulate rocks-
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BODENBRICEIY, HBRLATNEEL TEEENTELTLVL. Z0EHE, TREEV I VOWHREED
DALAR - EBANBETDIENADLAEBREDBIY 71 v IEaNERINDD, ZOXFEEDOLEEARIEY
TR ERMLARVL., KAEXRTIE, BYTAVIB~TITAVIBDIORDIEEHRDEFEE EIC, KEED
B A EEBNL, KREODFEDOEERE ZOHRBEIERDHIZIRET 5.

HEROEEI7HOBT 7 1 v 7 EDERICEHEE

AinH (MWHESK-1) TIEEREI0~T1200 mIZEWT, AB—TRRE FE=LPHH) OALE - #E
BRICBY 74 v IE~Y T4 v VEBOEABRH#ONS. ZOBABDORREICDOWTIE, 7714454 M
Mg, $RbE, LYY ML~TEHMEAT L — MEERNICK > TER LAEBHRDOITENEN, NDALARRL
A4 NDEBBETHA UM TERINTVWS (KO- F&E, 1984, FE - KO, 1984) . AE~Y 71 v ¥
B, DALABEEMNEGETESEHIMETEINALABTHY, Y714 v 78MOEFEEBEED
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Digital Classroom, light microscopy, mineralogy
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Digital Microscopy in a Digital World

The world we are living in is changing rapidly, as digital technology is more and more integrated into our
everyday lives. Smart phones are common possessions for most, big data is shared, analysed and
interpreted around the world using “Cloud” technology and people are continuously connected via the
world wide web. It is therefore safe to say, that in the last 10 years, we have truly undergone a third
industrial revolution; the digital revolution.

Digital technology is now revolutionising the way we educate and communicate. These digital capabilities
are now being applied to Geoscience education and specifically, in this paper, for the microscopy and
mineralogy education.

Optical Mineralogy Education with the ZEISS Digital Classroom

The digital classroom allows the supervisors to connect to all Primotech microscopes in the classroom.
Using the Zeiss Matscope iPad application, the supervisor is able to view all the images from the
microscopes at any time, giving him a comprehensive overview of the students microscopes. The
supervisor has the capability to select and share anyone of the student’ s microscope images by
projecting the image onto the screen.

A simple example of the application of this technology, may be the following scenario. A supervisor is
showing his class the features characteristic of an olivine on his light microscope. Now the students will
aim to recreate the steps in search for the same features that are used to distinguish an olivine. Whilst
overseeing the students microscopes, using the Zeiss Matscope iPad application, the supervisor notes
one of the students has an olivine which has been cut perpendicular to the ¢ axis and is showing
maximum birefringence. This student’ s microscopic image can be easily selected and projected on the
front screen, to show the rest of the students this example. Another student may have, in plane polarised
light, what appears to be an olivine with high relief, fractured texture and colourless pleochroism; the
birefringence is black-grey in colour.

Both examples can be projected live from the students’ microscopes and be used to provide examples
of the difference in birefringence based on the orientation of the crystal relative to the crystallographic
axis. This is not just a better way of sharing information but also, by involving the students in such
exchanges the supervisor can invoke an element of peer-on-peer teaching and greater student
engagement with what is being taught.

In addition, students have the benefits of having iPads, which can wirelessly be connected to the
microscope. Typically, students within the lecture make observations with the microscope, taking notes
and making sketches based on their observations. This is a time intensive process and can result in
students spending more time drawing and making notes than interacting with the microscope and the
samples. The Zeiss Matscope iPad application therefore allows students and supervisors to acquire and
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save images, so they are able to build their own library of images. With the Zeiss Matscope iPad
application students have the ability to perform measurements, annotate the images or record short
videos based on their observations. Therefore, supervisors can create practical exercises, where
measurements can be taken to ensure students note the relevant features and observe specific details
within the sample. The Matscope iPad application thus allows the students to spend more time focused
on the sample and its features and acquiring data from the samples.

Summary Remarks

The digital world we now live in provides us with a great opportunity to revolutionise our education
provisions. The ZEISS Digital Classroom is one such evolution taking advantage of the digital technology
available today. The capabilities of the ZEISS Digital Classroom lead the future of how optical mineralogy
and microscopy education are evolving.
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AV AV ARIRE - BFEZZELCHETHMKBERZICEVTROTERRBITHY, Thz, B L
ICEEELTERRELTREHTZ2IEIE, BOTELELVEEZLGNS. LAL, BRELQLICEINTLDS
ZLDER, 72 A, BEAELDOR—ILOEFNSIAY A ) AEZRWET I &I, EBEADOREK (Z2—F
VOBER) NEHREBS>THY, ERIICHFENNE T 2L BRZTAW. ZORE®IC, 2) A HH
ANMTDA (BEA) D—BTHZI MDY, ZLDREADPELTVE LI ICEDONS.

ARERTIK, BEZCP—RBRETAVFT ) NEFERERTEIENTEEIVW DOIDEREBRENH B EISEES
M2 L, Z DEMEOEED—BIE L=,

B : HAERKRT BTRLS

(A1 (EERE, MIEOEEDBERLURIC, BODETELEZZENTEZETDEDTHS. 2, I F Y
HNERRICEHENTHY DS, IREESICHE D BHEAPROAE, INBEDH S W IZHIEE T 2FEY YOH
TEDICE<H (AWK EZZADZDICHERN) & LT, FHRICEERMICEEINSG. 22TcaYA YR
ICDOWTEHEINSDIBEMAERRIC TR 52 ¢5BIET. I5IC, ZREDHECP—RRETHLMTHE
GODRBITAD I EEFEICT 5.

KRED] : OEAFLTHEZERERYOT

EERRICH L TRIE LARRED, FICH > IR 2 ERETSES. COEE, NERICE VA N%EF
TRLBIENTED. LEARFERENDET 2B FICEY, FICBF o MEZBELETROTH2 &, EE
IS THOREICEAEIERT 2V A ) N% [FHA] ELTRELEZENTEZ. HFOOEAA%E
BIZTNE, VAV ADAZARET 2 EBRURNS. MERIE, OEREWV] OIS REFEIEERD
TERWIETHS.

ERED2: Vv ARIA—TOEROBHER

v A ORI—TDERR] ZEELANSTWV, FTOND M IETYFYNDICEIWTERT S. & X
W EHEER L ABGEOEREZART 5. CnZz0ESE T, DERFICELELRREICKLES. T0E
HEEETH2EN e CTHEEHWIC HIRVWEDICERYS)AFeREcEsd s, EHMZIRITD ML I 2R
Loz enTES.

ZDMLIITES EERLICEVWT, R EFOREEE R EEZHE LT, WhWE [Yv4OR2—TD
[RE] & LTHBEINS. LALZDOMLYIE, BERASLRZ &, EHOZEOLERICKT T 2 HEHES(D S
LR TFOOEGHICERT M) ICEHLE YA DEFHOLAE FATHRZICAZ I EIERREK) iE L
59H0DE LTHHRATE 3.
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bW : RKELROESOVHEN

FiF, FEERMDI OEWAREIL, KEROES (& AEIRFEMOOEGRRERE) OLT [ER
B ICHELL2ETHY, InNZEEEAED (4] o8RRI E, O 4 ) HOERMWIA X Feynman (F
M,1961;IUE2013) A EMEICIER T Z 2 HTES. LA L, 20L& 5 AOEEIE, {HhORFES THHEMIC
ELN D DEEMERASINTICELEINDAETHS. BRED-HICERPRELBE LR EDLIEEENIFIE
2REIN, FHAOEGEEERTIEANBMREL TWEIEE2EZI D, RPEPAZAE CAROGAERET
32&1F, 7—2—0DIRY FLEAREICERREVEEZ 3.
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Space Science outreach of National Space Organization Taiwan
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Space science is one of the most popular subjects for the young students and general publics. However,
the material of space science is much less than the other subjects in the elementary/junior high school
textbook. Students learn the space knowledge from museum, book, movie and educational TV program.
National Space Organization (NSPO, Taiwan) hold the space science camp, competition, exhibition and
TV program for the young students to further realize the knowledge about space science and satellite
technology. More than 3 years of space science outreach experience and results will be seen in this

paper.
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