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Overview of today’s talk

* Self-Introduction

* Motivation of today’s talk

* HS student project is not a mimic of Univ.

* Science projects by my students (Examples)

* =>Primitive and Super-Analog Tools are the
alternative way of ICT or digital gadgets.



Who am [|?

Earth Science high-school teacher for over 40 years
Associate professor and part-time lecturer of
Osaka-Kyoiku University 2012 - 2022 (now retired)
Earth Science visiting teacher at KVIS since 2017,
PCSHS Mukdahan in 2019, PCSHS Loei/NST 2022

School seismograph system (at KVIS and PCSHS
Mkudahan, PCSHS Loei, PCSHS NST)

3D seismicity maps, tsunami simulation using PC etc.

Polarized microscope unit & Thin-sections in a
classroom

Linux Programming (awk, C, Processing, Arduino IDE,
Python, efc.)

3D printing (2019-)






A Novel Prize winner of our school graduate

* Shinya Yamanaka L& {H35/

* The 2012 Nobel Prize for
Physiology or Medicine

* for the discovery of “iPS cells”

~ f‘, :v-'r\- /d

Bl KR pest

{)(,(‘,4\31(\-,.\3.@. 295




igital

mi Cro-

Hunami, _ i o /
* - However today s talk comes from a
completely opposite horizon!!



Motivation

* From 2000 to 2017, | worked at Tennoji HS
attached to Osaka-Kyoiku-Univeristy.

* Our science projects start at the same time.

* Many projects had been led and guided by me,
so | was proud of our projects.

*In 2011, | was invited as a guest speaker of a
branch meeting of "The Science Council of Japan
(SCJ)", which is a leading science committee of Japan.



A very tough question from an authority

At this meeting, which is a small session about geo-science
education of "The Science Council of Japan (SCJ)"

* | was talking our school/students projects very proudly.

* However, one of the authorities, a famous seismologist in
Japan, suddenly asked me ----- .

* "Why do you manage these projects at high school? Is it
NOT TO LATE after they become university students?"

* “What the meaning of your projects IN HIGHSCHOOL?”

* He is a highly respected person, and the question came so
suddenly that | could not respond quickly enough.



High school students’ project is not
a mimic of university or graduate school

* This presentation is my answer to the above question.

* Some university researchers may think it is enough to let
high school students experience the style or method of
researches conducted at university or graduate school.

* But the above ideas completely misunderstand the
science project at the high school level.

* The following slides show the difference between the two
categories by presenting our project examples.




The difference :
university vs. high school
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How do | manage the students projects?

will show you my experience.
n the beginning, | have no guidelines or philosophy .

learned a lot from the struggling practices with my
students.

Through long years of practice and experience, a guiding
policy for student projects has finally been established.

| will show you our student’s projects at first, and then
summarize my guiding policy.

My major is geology/geophysics, so most are related with
Earth-Science (Geoscience).




Purpose of Our Projects

Cultivate proactivity
Cultivate creativity

Learn about super low technique (analogue skills) instead
of mastering sophisticated high tech tools (ICT)

Don't just rely on the knowledge in your brain, but be
hands-on by yourselves and create a new idea/items!



Our students’ Projects!



Gravity measurement using a simple

pendulum in the school excursion
* Gravity measurement is simple but very difficult to

Maacliva Nrarico




Preparatlon _* A sphere mass(20mm)
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Gravity[Gal]
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Of course, They were
ing their school trip !




Breaks!



”Kitchen Geoscience” by our students

“Model experiments” related with Geosciences

Our unique study at GeoSciEd2006 and JpGU2007
“Kitchen Geoscience” trend around 2000 to 2010

It is popular again for Geo Park Outreaches in Japan
1) Primitive method:

2) Daily materials:

3) Quantitative analysis: = measuring and graph plot

4) This is not a science magic or science show!

http://seagull.stars.ne.jp/Old_Conferences/2007 _rengo_5.pdf
http://seagull.stars.ne.jp/2006 _Germany/model-based777.pdf



Examples 1
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Fig2. Sugar cand models cool joints of lava flow
g g Y J Fron/: GeoSrl:[llEd VI Germany_Bayreuth 2006




Examples 2 Karst related
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Example 3
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Example 4
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Fig7. Plates collision (Himalayan orogen model with ﬂodr)
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Fig8. A gelatin reverse fault failed.
From GeoSciEd VI Germany_ Bayreuth 2006



Example 5
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Figl0. A Video capture of a bath sparkler and hot water volcano.
From GeoSciEd VI _Germany_Bayreuth 2006



Example 0
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Figi2. An analysis about “Sugar water pyroclastzc ﬂow
From GeoSciEd VI Germany _ Bayreuth 2006



Example 7
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Figi4. A sand dune model using polyethylenes balls.
From GeoSciEd VI Germany_ Bayreuth 2006
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Example 10
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Fig21. Volt-meter shows a depletion of sum ray, Witk g iBYstuen 2006




Failed exeriments-
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Fig6. A geyser model uszng a beaker and a flask.
From GeoSciEd VI Germany_ Bayreuth 2006



Let's cook!
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Fig21. Varwus food materzals and ztems or exy erzments
From GeoSciEd VI Germany_Bayreuth 2006







Martian Surface Ages using
“Crater Chronology”

Mars is a next target of our exploration.
Because the planet has a possibilitusa
There are a lot of study method to

My students was interested in a pr
estimate the Martian surface ages.

Dr. William Hartmann who is a pio
Chronology” and is famous his “G
for the origin of Moon.

My students used his technique to

S U rfa Ce . https://www.lpl.arizona.edu/news/2013/fall/2013-shoemaker-award-bill-hartmann




PN RAY BRADBURY

“THE WORLD'S GREATEST LIVING SCIENCE-FICTION WRITER'

% THE MARTIAN
GCHRONICLES

- A Martian

s” “A Trav
50. by Willic

* Visit the 40 Hottest Cold Spots
on the Red Planet.

¢ 4.5 Billion Years of Mars History.

» Impact Explosions, Volcanic Outbursts,
and Ancient Floods.

+ Solving the R an Life Forms
and Other Mys

illiam K. Hartmann

First winner, Carl Sagan Medal from the American Astronomical Society
and, participating scientist, US Mars Global Surveyor Mission




From here, we introduce our project

quoting from the student’ PPT

Super Science Highschool(SSH) competition At 2011 Kobe
Slightly modifieq

KIRABRZMEESFERREFTRE HFE
Geoscience club of Tennoji High School

attached to Osaka Kyoiku University
ISR - /NMEE- BB D% -AlllHF-BHEW- FEH
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* We are interested in “Crater-Chronology”.
Dr. William Hartmann , founder of “Crater-Chronology”

* [t is generally believed
“Mars has died” or “Mars has dried up”

* However, is it true?
* How do we study using simple method?

Motivation T3S



# What is Crater-Chronology?

o William K. Hartmann {PSI) fi rst developed
isochrc © ~ °

>The Al,° @ o © °
methi . ‘. o o

s and

Many == Old Few == Young
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We focus on the most recent Mars
images

» Mars Reconnaissance Orbiter (MRO) carries the

HiRISE camera. MROHEII/NAS1 X HXSEEH
: uet22 2005 TE FIF

/]
..... f
~ 'ELECTROMAGNETT!

HiRISE
NMTA4X



() Comparison of Satellite

Images #HEBE/RD L
* HiRISE images _ vs. _MGS(Mars Global Surveyor) images
HIRISEX XS~ 1 rﬂGﬁ%ﬁbX?@Eb\(ﬂm, Resolution &%

£ 12/pixel
.

-

%)

From HIRISE Website
HIRISE images are quite suitable for small crater counting. HiRISEEI{R (% /N
L—5 DAV MIRETHS.
Studies using HiRISE images are quite few yet.
HIRISE El{& %=\ RIFIREDEIAXERBRO TH AR,

Images are freely downloadable from the HiRISE web site. BRI HIRISED ™
THAMDLHETEHERRICY VY O—RTES.
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(@ Previous Study Bet

7.0
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We estimated young lava flows as 50-400Myr;

Good agreement with recent studies (Hartmann, 2011, personal comm.).
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@ Previous Study: young lava flows A-D
Present Study: rampart craters E-J

&I A-D




(f@ Rampart Crater having ejecta blanket
ATT)Y TV TYNeFOIU/IN—hIL—F

f We counted craters on ejecta blanket.
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=Existence of underground ice!
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(@Okonomiyaki Hypothesis &iFagES




Discussion #X

* Estimated ages of young lava flows span from 50 to
400Myr. -> in good agreement with recent analysis.

* Ejecta ages of rampart craters obtained from counting
of small craters range from 5Myr to 1Gyr.

* Counting areas must be chosen less resurfaced or
degraded.

* Some rampart craters show mysterious isochrones ages.

* QOur proposal is one of the solutions.



#)

Conclusions

* Ejecta of rampart craters: some isochrones indicate
complicated process of their origin and evolution.

* HIiRISE images and our low-tech exercises are quite
useful for “Crater chronology” on Mars.

« Our “quite simple but painstaking approach” reveals
Mars’ mystery, especially “young lava flows” and
unique “rampart craters’ .



i Epilogue

* Mars has not died out

but still Alive!! Active!!
* Martian water has not dried up

but remains as ground ice!!
* Our results will be confirmed in 2030’ s by the future
piloted space missions toward Mars!
* We, , are looking forward to hear
The Big News confirming our hypothesis!!



@ Members of artian rater Project
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Conclusions: as an answer to
the first authority's question;

"Why do you treat these projects at
high school? Is it not too late after

they become university students?"



Policy of Our Projects

Learn about scientific method through their practices.

To make tools and data by themselves.

'he methods how to acquisition the real data.

‘rials and errors are main driver.

Enjoying their process is important. es’(,\_

Evaluation or discussion mete?(jeﬁrﬁ\t‘e%%’ng in situ.

Learn how to faﬂ.{@(ﬁ\s‘gpeacher-side goal too.
Not t0°




Conclusions

* High school science project is NOT a mimic of university’s.
* No goal, or no duty, and allows to fail or not completed.

* However, of course, we try to complete the project.

* Unique ideas/methods are sourced by fresh HS students.

* Super analog/low-tech or primitive method, that | told,
are never used or supposed at university.

* SO0, my proposal is to use such methods becomes a
new cutting edge of the STEAM projects.



References and Acknowledgments

My students who joined our projects, provided us fruitful
studies and results.

This report relies heavily on their efforts.

Our modeling experiments owe much to the “Kitchen
Earth Science Movement” in 1990s Japan.

Dr. Isao lizawa (a geosmence eaa‘esd%g&iawa HS at
Kyoto)'s lecture is veé

Dr. T:ﬁ M‘}éad my article and provide me useful
com Rts | am much appreciated his kind help.







	スライド 1
	スライド 2
	スライド 3
	スライド 4
	スライド 5
	スライド 6
	スライド 7
	スライド 8
	スライド 9
	スライド 10
	スライド 11
	スライド 12
	スライド 13
	スライド 14
	スライド 15
	スライド 16
	スライド 17
	スライド 18
	スライド 19
	スライド 20
	スライド 21
	スライド 22
	スライド 23
	スライド 24
	スライド 25
	スライド 26
	スライド 27
	スライド 28
	スライド 29
	スライド 30
	スライド 31
	スライド 32
	スライド 33
	スライド 34
	スライド 35
	スライド 36
	スライド 37
	スライド 38
	スライド 39
	スライド 40
	スライド 41
	スライド 42
	スライド 43
	スライド 44
	スライド 45
	スライド 46
	スライド 47
	スライド 48
	スライド 49
	スライド 50
	スライド 51
	スライド 52
	スライド 53
	スライド 54
	スライド 55
	スライド 56
	スライド 57
	スライド 58
	スライド 59
	スライド 60

