
Ediors:

M. Ansyori

S.N. Sukmi

A.-M. Sémah

F. Sémah





I



II

Acronyms Used in he Tex

ASU: Alliance Sorbonne Universié

CHEADSEA: Cener or Human Evoluion, Adapaions, Dispersals in Souheas
Asia (UNESCO Ca. 2 Cener)

IFI: Insiu Français d’Indonésie, Ambassade de France, Jakara, Indonesia

IHA (MCB): Indonesian Heriage Agency, Minisry o Culure, Indonesia

IMQP: Erasmus Mundus Inernaional Maser in Quaernary and Prehisory

IPT: Insiuo Poliécnico Tomar, Porugal

MCB (IHA): (Direkora Museum & Cagar Budaya), Indonesian Heriage Agency,
Minisry o Culure, Indonesia

MEAE: Minisère de l’Europe e des Aaires Erangères, France

MNHN: Muséum naional d’hisoire naurelle, Paris, France

POKDARWIS: Kelompok Sadar Wisaa (Associaion or Tourism Awareness)

SIYF: Sangiran Inernaional Youh Forum

UISPP: Inernaional Union o Prehisoric and Proohisoric Sciences

UKSW: Universias Krisen Saya Wacana, Salaiga, Indonesia

UMS: Universias Muhammadiyah Surakara, Indonesia

UNAND: Universias Andalas, Padang, Indonesia

UNESCO: Unied Naions Educaional, Scienific and Culural Organizaion

UNHAS: Universias Hasanuddin, Makassar, Indonesia

UNS: Universias Sebelas Mare, Solo, Indonesia

URV: Universia Rovira I Virgili, Tarragona, Spain

UNIFE: Universià Degli Sudi di Ferrara, Ialy

WB: (DirekoraWarisan Budaya), Direcorae o Culural Heriage, Minisry o
Culure, Indonesia

WH: World Heriage



Ediors:

M. Ansyori

S.N. Sukmi

A.-M. Sémah

F. Sémah



IV

Table o Conens

PARTA

Challenges and Opporuniies in Managing Indonesia’s Prehisoric
Heriage. Ismunandar

Sangiran Today II: Sarring Heriage
an Inernaional Paricipaory School in Sangiran World Heriage Sie
(Indonesia). F. Sémah, M. Ansyori, S.N. Sukmi, A.-M. Sémah, A. Ferdiano,
T. Susilowai Prabawa, M.C. Tapilouw, M. Y. Rosidah & H. Widiano

Human Origins Heriage: Meeing around Inerdisciplinariy, Heading
owards Transdisciplinariy. F. Sémah, T. Susilowai Prabawa, M.
Arzarello & A.-L. Guieysse-Peugeo

Scienific Mediaion: a scaolding communicaion beween science
and he public. S. N. Sukmi, M.C. Tapilouw & R.A. Yanuarha

Sangiran World Heriage Sie acing Susainable Tourism Developmen
Challenge. T. Susilowai Prabawa & A. H. Lasso

Museums a Sangiran Early Man World Heriage Sie. H. Widiano

Developing Aciviies in Line wih he World Heriage Sraegic
Objecives in Indonesia: he CHEADSEA Unesco Caegory II Cener
and he Human Origins Heriage Projec. H. Widiano, A. Ferdiano & F.
Sémah

The value o Ngebung sie. Sadiman Subur

3

9

21

31

43

57

67

71



V

PARTB

Narraing he Hisory o he Discovery o Pithecanthropus erectus
hrough Tradiional Javanese Ar. G. B. Aponno, M. F. Gasello Morales,
C.A. Philia, R. Rosmayda & J. N. Shilume

Illusraing he Naural Hisory o he Sangiran Dome. L. Docal Spina,
C.S. Eklesia Polii, P. Hudlinas M., B. S. Periwi & K. B. Rahmayna

Hominids and Hominins in Java, wih special reerence o he
Sangiran Dome. E. Anon, D. V. Aula, Y. D. Indraswari & C. K. Rajak

Adapaion o Homo Erectus in Sangiran: Beween Ecological
Consrains and Lihic Technology Innovaion. N. Berrand, D. Burel, G.
Lienhard, R. Serumena & D. A. Kherina Try

Preserving and Displaying Sraigraphy in Ngebung Area (Sangiran
Dome): The humans’ ancesors who survived behind he volcanoes
900-800,000 years ago. T. Angela, L. Fernando, A. Fira & M. Subires
Mérida

A “Sie Exhibiion” in he Ngebung Museum A Dialogue Across Time:
Lie in he Deep Pas. D. A. Aurora Nasuion, Yuxin Ning, M. Espane & V.
Salsabila

77

93

113

129

145

165





1

PARTA



P
a
r
ic
ip
a
n
s
o

H
u
m
a
n
O
ri
g
in
s
H
e
ri
a
g
e
a
n
d
S
a
n
g
ir
a
n
In
e
rn
a
io
n
a
lY
o
u
h
F
o
ru
m
P
a
r
ic
ip
a
o
ry
S
c
h
o
o
l
2
0
2
5



3Ismunandar

Challenges and Opporuniies in
Managing Indonesia’s
Prehisoric Heriage

By

Ismunandar, FMIPA, Insiu Teknologi Bandung, Indonesian Academy o
Sciences & Minisry o Culure, Jakara, Indonesia,
ismu0906@gmail.com

Absrac

Indonesia’s prehisoric heriage spans an exraordinary 1.5 million years, oering
invaluable insighs ino human evoluion and culural developmen. From he
early presence o Homo erecus o he advanced meal-age socieies, hese
archaeological reasures provide a unique window ino humaniy’s pas.
However, preserving and managing his heriage comes wih significan
challenges, including environmenal degradaion, human inererence, and
governance limiaions. A he same ime, emerging opporuniies in digial
preservaion, inernaional collaboraion, and susainable ourism oer
promising soluions. This paper examines boh he obsacles and poenial
sraegies or saeguarding Indonesia’s prehisoric legacy, emphasizing he need
or improved conservaion eors, capaciy building, and public engagemen.

Keywords:

Prehistoric heritage management, governance, sustainable development
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1- Inroducion

Indonesia’s prehisoric heriage sands as one o he mos significan in he
world, chronicling human hisory rom he Pleisocene era o he dawn o
recorded civilizaion. Key sies such as Sangiran in Java, Liang Bua Cave in
Flores, and he megalihic radiions o Sulawesi reveal crucial evidence abou
early human migraion, echnological innovaion, and culural evoluion. Despie
his wealh o archaeological maerial, Indonesia’s prehisoric heriage remains
under-researched and insucienly promoed. This paper explores he
diculies in preserving and managing hese sies while ideniying
opporuniies o enhance conservaion, research, and global recogniion.

2- The uniqueness o Indonesia’s prehisoric heriage

Indonesia holds a disincive place in he sudy o human prehisory due o
several acors. The archipelago uncioned as a criical crossroads or early
human migraions, including he movemens o Homo erecus and laer Homo
sapiens. This geographic posiion aciliaed diverse culural developmens, rom
he producion o Acheulean ools eas o he Wallace Line o he creaion o
symbolic ariacs in Sulawesi. These discoveries challenge radiional
Eurocenric narraives o culural progression and highligh Indonesia’s
conribuions o our undersanding o human adapaion and creaiviy.
Neverheless, many prehisoric sies in Indonesia are sill poorly documened,
and public awareness o heir significance remains limied.

3- Challenges in managing Indonesia’s prehisoric
heriage

3.1 Environmenal and naural hreas

Indonesia’s prehisoric sies ace numerous environmenal hazards. Coasal and
cave locaions, such as hose in Sulawesi conaining ancien rock ar, are
paricularly vulnerable o erosion and rising sea levels caused by climae change.
Addiionally, he counry’s high econic aciviy poses a consan risk o
imporan archaeological sies, including he UNESCO-lised Sangiran Dome,
which could be damaged by earhquakes or volcanic erupions.

3.2 Human-induced pressures

Human aciviies urher exacerbae he hreas o Indonesia’s prehisoric
heriage. Rapid urbanizaion and agriculural expansion ofen encroach upon
archaeological sies, leading o heir desrucion or degradaion. Illegal
excavaions and he looing o ariacs or he black marke also deprive
Indonesia o valuable culural propery, disruping scienific research and
diminishing he naion’s hisorical legacy.
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3.3 Governance and managemen issues

Eecive managemen o prehisoric heriage is hindered by several sysemic
issues. The absence o a unified digial daabase resuls in ragmened records
and inecien racking o ariacs. Many museums suer rom inadequae
unding, oudaed display mehods, and a shorage o rained personnel, limiing
heir abiliy o preserve and presen prehisoric collecions. Furhermore, while
Indonesia has esablished legal rameworks or heriage proecion,
enorcemen remains inconsisen, allowing neglec and exploiaion o persis.

4- Opporuniies or improvemen

4.1 Digial preservaion and unified daabases

One promising soluion is he developmen o a cenralized digial archive or
prehisoric ariacs, linked wih insiuions such as BRIN, he Minisry o
Educaion, and he Minisry o Culure. Such a sysem would aciliae beter
documenaion, research access, and long-erm preservaion. Advanced
echnologies like 3D scanning and virual reconsrucions could also help
saeguard ragile relics while making hem accessible o a global audience.

4.2 Capaciy building and research leadership

Srenghening Indonesia’s role in prehisoric research requires enhanced
collaboraion wih inernaional organizaions like UISPP and CHEADSEA.
Invesing in specialized raining programs or archaeologiss, conservaors, and
museum sa would improve he counry’s capaciy o manage is heriage

Pro. Ismunandar's lecure
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eecively. By osering local experise, Indonesia can ake a leading posiion in
global archaeological sudies.

4.3 UNESCO world heriage and global diplomacy

Expanding UNESCO World Heriage nominaions or Indonesian prehisoric sies
could elevae heir inernaional profile and secure addiional conservaion
resources. Sies currenly a risk could benefi rom inclusion in he Lis oWorld
Heriage in Danger, which would mobilize urgen suppor and unding.
Diplomaic eors o highligh Indonesia’s prehisoric significance can also
srenghen is culural influence on he global sage.

4.4 Susainable ourism and public engagemen

Adoping susainable ourism models, such as he Hisoric Urban Landscape
approach, can help balance visior access wih conservaion needs. Museums
and heriage sies should enhance heir exhibiions wih ineracive and
educaional elemens o engage he public more eecively. By making
prehisory more accessible and appealing, Indonesia can oser greaer
appreciaion and sewardship o is archaeological reasures.

5- Conclusion

Indonesia’s prehisoric heriage is an irreplaceable par o human hisory, ye i
aces mouning hreas rom environmenal, human, and governance challenges.
Addressing hese issues demands a muliaceed approach, incorporaing digial
innovaion, inernaional parnerships, and susainable ourism pracices. By

From lef o righ: Harry Widiano, Anne-marie Sémah, Sadiman Subur (he head o
Pokdarwis Wonderul Sangiran), Hernawan (Sangiran residen), Wakimin (Budi

Karsa), Tii Susilowai Prabawa, Ismunandar
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improving conservaion sraegies, invesing in educaion, and raising public
awareness, Indonesia can proec is prehisoric legacy or uure generaions.

Preserving his heriage aligns wih Indonesia’s consiuional mandae o
advance knowledge and promoe global peace. Through coordinaed eors a
local, naional, and inernaional levels, Indonesia can ensure ha is prehisoric
sies coninue o inspire and educae, conribuing o a deeper undersanding o
humaniy’s shared pas.
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1- From HOH o HOH/SIYF

The HOH Inernaional Paricipaory Training School began in 2018, semming
rom he scienific, academic raining and scienific disseminaion cooperaion
beween UKSW and MNHN (Figure 1). We shall no repea here all he
characerisics o he projec, advising he reader o reer o he previous
published volume (Sangiran Today: a New Experience 2018-2019), easily
accessible online a htps://hoh.uksw.edu . We shall jus remind

a couple o ‘ounding’ consideraions:

• dealing wih a heriage propery is by essence iner- and rans-disciplinary,
as he objec is embedded in a landscape, a sociey and a naion;

• whaever he proessional uure o he involved sudens, hey are likely o
ace siuaions needing o address a heriage-relaed challenge, and he various
associaed sakeholders, a he firs rank local communiies;

• dealing wih such challenges mus be in line wih he World Heriage
sraegic objecives;

and o academic objecives:

• open he sudens o opics a he crossroads o research, conservaion and
developmen;

• allow hem o ace real world siuaions and all he associaed complexiy;

• provide hem wih a unique opporuniy o inernaional and inerculural
opening;

wihou orgeting ha a HOH-like projec is supposed o open new pracical
horizons in erms o paricipaory sciences.

In 2024, he IHA/MCB successully applied o he World Heriage Voluneers
Iniiaive, presening a projec merging he so-called “Sangiran Inernaional
Youh Forum” (SIYF) wih he curren HOH projec. Seleced sudens,
originaing rom Sangiran area, hence represening he local rising generaion,
involved in various higher educaion programs, spen he whole HOH fieldwork
period wih HOH sudens and subsequenly developed heir own aciviies all
year long in igh collaboraion wih IHA/MCB.

The experience proved o be a ruiul one or he projec mode working
process already esablished or HOH. For he 2025 ediion, i was hereore
decided o coninue he igh collaboraion beween boh he HOH academic
program and he SIYF UNESCO suppored iniiaive.
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2- The HOH/SIYF 2025 Ediion

This ediion was assigned a specific mission, elaboraed by IHA/MCB, UKSW
(ogeher wih MNHN) and BRIN, main organizers o he orhcoming UISPP
iner-congress conerence in lae Ocober, 2025: "Asian Prehisory Today:
Bridging Science, Heriage and Developmen" (APT2025). Par o he conerence
will ake place in Sangiran. The objecive is o organize a suden-led scienific
mediaion even and o oresee his even hrough sudens’ creaiviy: learning
rom a scienific opic and ranslae i ino a mediaion produc involving a
paricipaory approach.

27 sudens were enrolled in HOH: 12 maser sudens coming rom Europe
(Inernaional Maser in Quaernary and Prehisory), represening 8 counries
(Brazil, China, France, India, Indonesia, Namibia, Peru, Spain), 14 rom UKSW (6
sudy programs in 4 aculies: developmen sudies, ourism, inernaional
relaions, psychology, healh, sociology) and 1 rom UNAND. 6 groups were
shaped by mixing insiuions, counry o origin and sudy programs (Figure 2).

10 sudens, 9 originaing rom Sangiran area, joined as SIYF members, ogeher
wih 9 members o local communiy organizaions (Pokdarwis Wonderul
Sangiran and Budi Karsa BUMS).

Afer he one-monh long disance learning aciviies, he sudens me or 3
days in Salaiga (shorer exam, roadmap preparaion, scienific menoring … and
he amous radiional HOH Wine and Cheese Pary) hen spen 10 days in
Sangiran (one day being devoed o he visi o neighbouring Surakara ciy or
each group). Besides groups’ researches, 3 milesone meeings wih he eachers
and on-demand menoring, some sharing sessions wih curaors and local
organizaions responsible persons were organized. As usual, a seminar in

Figure 1. The opening o HOH inernaional paricipaory school by depuy recor
Pro. Yae Y. W. Rissy.
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Indonesian was organized a he end o he field campaign, during which
communiy members presened he early resuls.

The almos coninuous presence o c. 12 eachers and curaors (UKSW, MNHN,
IHA/MCB and BRIN) was required during he fieldwork. All sudens were hosed
ogeher in Krikilan village, allowing hem o immerse ino he local sociey
during he 10 days long field campaign. Four members rom Bumiayu and
Semedo Pokdarwis (sies locaed in he wesern par o Cenral Java) were
invied o paricipae during 3 days. The Krikilan museum organized a “Nigh in
he museum” even on he las evening.

The HOH sudens subsequenly wen back o Salaiga o prepare heir repor,
eachers remaining available or consulaion and organizing one or wo more
milesone meeings. They had he opporuniy o visi he ciy, he Gedong
Songo 9h cenury emple complex on he Ungaran volcano slope, and he
Senjoyo spring.

A wo days final seminar included lecures, sudens’ projecs final evaluaion,
sudens’ evaluaion o he projec and wo closing paries on he las evenings.
Involved SIYF and communiy members joined again or hese las wo days.

3- The conens

As an inroducion o his volume, several explanaory shorer chapers presen
he main dimensions o he HOH/SIYF projec. The firs one is rom Pro. Dr.
Ismunandar (Bandung Insiue o Technology), ormer Delegae o Indonesia a
UNESCO and presenly Culure Miniser’s special advisor. Oher aricles include
HOH pedagogical objecives, relaion wih he recenly acivaed UNESCO
Caegory 2 Cener CHEADSEA, imporan issues re. communicaion, educaion
and susainable developmen in Sangiran. As he sudens, owing o he
scienific mediaion aim o he projec, had o visi horoughly he various
Sangiran museums, an approach o hose museums (purpose, hisory ec.) is also
presened. Las, we added a shor saemen rom one o he mos experienced
communiy members, ounder o he Pokdarwis Wonderul Sangiran.

In a second par are he sudens’ groups repors, whose srucure and conen
significance is shorly analyzed in par 4 below. We’ll jus menion here he
opics as hey were sen o he sudens several weeks beore he school.
Explanaions were purposely shor as he opics mus be considered in he
ramework o he challenge-based learning perspecive (see urher, Sémah e
al., his volume).
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Sory elling opics

1- Pithecanthropus erectus

In a way, one can say ha human palaeonology was born in Indonesia a he
urn o he 20h cenury. This is a quie complex and ascinaing sory rom
several viewpoins, including science developmen, hisory, religion ec.

2- The Sangiran Dome

Sangiran sie can be considered as a “window” open o undersand and
describe he hisory o cenral Java landscape, environmen and climae during
he las 2 million years, he period which winessed he emersion o he area,
hen is colonizaion by coninenal auna and by humans.

3- Hominids

Several kinds o hominids are ound in Pleisocene sies in Java, including grea
apes. The complex sory o heir dispersals o he islands, heir evoluion,
coexisence and exincion raises several major scienific quesions.

4- Adapaion

During more han one million years, several Homo erecus orms setled in Java
Island. How did hey cope and adap wih he environmen, rom boh he
biological and culural viewpoins? How did hey survive?

Figure 2. HOH 2025' Opening ceremony
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Sie’s narraives: he Ngebung area in he Sangiran dome

5- Preserving and displaying sraigraphy

An easily accessible sraigraphical secion in Ngebung begins wih he
Grenzbank and ends wih he op alluvia, via he layers which yielded 0.8 million
years old Homo erecus occupaion floors and also imporan human ossils.
Afer due cleaning o he secion, we mus signpos and explain he main
sraigraphical milesones and discoveries along his secion.

6- A “sie exhibiion” in he Ngebung museum

Grounding on he field evidence and also on all he major discoveries made in
Ngebung, he purpose is o build in he exising Ngebung museum a smaller bu
sound exhibiion osering he dialogue beween he sie museum and he sie
isel.

4- The HOH/SIYF projec’s oucomes

4.1. The dynamic o he groups and he human keys or success

The HOH pedagogical objecives and mehods are deailed in anoher par o
his volume (see urher, Sémah e al.). They can o course be considered as
quie ambiious when conroned o he realiy o he HOH/SIYF paricipans’
diversiy and o he dynamics needs o he groups.

Indeed, building iner-disciplinariy had o begin since he earlies sage o he
school, i.e. one monh beore meeing in Salaiga, when he groups o sudens
were ormed and inormed o heir opic. Open mindedness mus begin among
‘classmaes’ beore acing oher sakeholder groups. Sudens who idenified
and shared early he diculies hey me o ener anoher discipline han heir
major and o acquire he necessary knowledge were hose who proved o be
he mos pro-acive o make heir group projec successul.

No surprisingly, i hereore appears ha he bes resuls in erms o fieldwork
projec were reached by groups whose members were willing o develop an
acual inerdisciplinary amosphere. This didn’ happen wihou diculies:
several o heir members go -even emoionally- conused when acing his
challenge. They shared heir doubs wih he eachers, bu hose very doubs
were in ac he demonsraion o heir consrucive concern.

This concern, among a mulidisciplinary group o sudens, has been he key
owards success. The degree o ‘inerdisciplinary compacness’ reached by he
group o sudens deermined o which exen hey were able, no o ‘inegrae’
new members in he group (i.e. SIYF local sudens and members o
communiies), bu o acually orm wih he ‘newcomers’ a unique group able o
synheize various poins o view.
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From he fieldwork viewpoin, he success o a group also highly depended on
he willingness o hose ‘new’ members, he ones who are able o open he way
owards a holisic, ransdisciplinary approach o he complex local realiy.

SIYF sudens who played an imporan role o enrich heir group’s projec were
hose who eel pride re. heir homeland and relaed heriage, grasping academic
knowledge and acively developing conacs wih a larger audience among he
local communiies, hence providing he projec wih new dimensions o local
knowledge.

Members o local organizaions (Pokdarwis Wonderul Sangiran and Budi Karsa
BUMS) who did he same also proved o be he mos ecien ones, while
conveying also messages relaed o he daily socio-economical conex in
Sangiran. Their paricipaion could someimes resul ino he expression o
laen conflics or misundersandings wih oher sakeholders (e.g. local
governmen), bu such viewpoins, as long as hey were considered acually,
became opporuniies o common reflecion and could also conribue o
improve he projecs’ conens.

4.2. Srucure o sudens’ repors

Wriing heir repors, all groups were asked o ollow he same emplae,
indicaing subiles, approximaive lengh and number o figures, precise
quesions o be answered:

• Sae o he ar: how is he challenge dealwih presenly in Sangiran?

• Scienific messages considered by he group (caegorized and prioriized)

• Research aciviies, in relaion wih he selecion above, explaining i hey
aeced or refined he prioriies.

• Considered projec: choice o media, how do hey mach prioriies and
research resuls.

• Design o projec, highlighing logical relaions beween elemens.

• “Technical able” owha is needed o prepare each elemen.

• Poenial impac (arge audiences, World Heriage good pracices, local
developmen, indicaors).

• Reerences

Sudens did no mee major diculies o ollow i. The repors included in his
volume underwen very ligh ediing, and one mus no orge ha hey were
writen by sudens who are sill a leas 18 monhs ar rom heir graduaion.
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4.3. Reading sudens’ repors

The reader who looks or an analyic or synheic scienific paper re. he 6
opics assigned o he sudens will hereore ineviably be disappoined, as his
is no he purpose o such repors. The consideraions in par 4.1. above are
simple guidelines in order o read he sudens’ repors.

The evaluaion o group’s aciviy may appear quie ineresing rom various
viewpoins, some o hem beyond he curren ex:

• I he group underook acual inerdisciplinary exchanges, i should have
reached clear and widely undersandable descripion o he challenge and
idenificaion o he messages.

• Visiing he dieren museums (he school deals wih scienific mediaion)
bu also sies,

o Did he group ocus on he illusraion o heir opic (e.g. presen or no in he
displays), and especially o which poin imaches he poenial audiences?

o Did hey limi hemselves o some evaluaion o he museum, posiive or no,
or idenified ineresing, maybe missing dimensions useul or heir opic?

o Did hey are acively conduced a dialogue involving group’s local members
(ofen local guides) and SIYF local sudens?

• Design o he projec: does i include innovaive ideas? Which pars reflec,
wihou harming he scienific rigor, non-academic knowledge which documens
he group’s eor owards ransdisciplinariy (e.g. an obvious dimension answering
a communiy’s need; he use o local culure in he media ec.)? A good, debaed
example, is ha o he eak, presen in Group 4 projec (human adapaion during
he early Middle Pleisocene): rom he one hand we have no cerain evidence o
is presence during he Middle Pleisocene, bu on he oher one (i) i is emblemaic
o an open ores environmen and (ii) eak planaions represen a srong exan
realiy o deal wih when living in or visiing Sangiran; i was subsequenly decided
ha he group may make use o a reerence o ha ree.

• Illusraion and reerences: hese las wo poins were supposed o help o
assess he group’s mulidisciplinary cohesion and inerdisciplinary approach.
Unorunaely, hey represen he weakes ones, or a large par relaed o he
sudens’ lack o experience. Very ew paid atenion o selec (he case being, wih
he help o eachers) relevan reerences grounding heir assignmen, ofen
delivering a more or less ‘cosmeic’ bibliographic lis. The same observaion applies
or illusraion, which quie ofen lacks o creaiviy or even relevance. Only a
couple o conribuions include careully chosen picures or some original arwork
which is clearly complemening he argumen and reflecs he group’s ideas.



17Sémah e al.

4.4. Furher dealing wih sudens’ repors

The above-described grid is no only inended o evaluae he academic
oucome. Pracically, i helps o assess he overall qualiy o he projec, and
subsequenly o exrac rom i he bes and easible ideas which answer he
HOH/SIYF 2025 projec goals.

The APT2025 organizers and he IHA/MCB remain ree o decide which pars o
he projecs can be implemened and o which exen or a suden-driven
even under he auspices o he Minisry o Culure, and subsequenly involve
he members o he groups in ha implemenaion.

Bu heir ask o ‘excavaing’ he sudens’ repors is likely o be exciing, as
atesed by he shorer excerps below:

Group 1 (Pithecanthropus discovery)

“… i was definiely agreed o use Wayang as our primary media […], inscribed in
2008 on he UNESCO Represenaive Lis o he Inangible Culural Heriage o
Humaniy. Wayang serves o enerain, educae, and ransmi messages […]. As
such, i demands a simplified narraive srucure o ensure clariy and
accessibiliy. I is an ineracive and engaging medium, ideal or eecively
delivering scienific inormaion hrough ligh-heared soryelling. This dual
approach allows Wayang o simulaneously capivae he audience’s atenion
and convey educaional conen.“

Group 2 (Geology)

“The inspiraion or our pop-up book emerged rom a direc experience during a
discussion aciviy ocused on geological layers. One o our group members
creaively ben his noebook ino a dome-like shape o illusrae how geological
layers can be compressed o orm srucures such as he Sangiran Dome. This
simple ye eecive visual demonsraion significanly enhanced undersanding,
paricularly or paricipans wihou a background in geology. “

Group 3 (Hominids evoluion)

“[Our] inclusive approach can prove eecive. Raher han reuing public
belies, i is buil on hem—genly correcing misconcepions hrough logical
reasoning and encouraging a scienific way o hinking. In doing so, we can
creae a space where science and aih could coexis in dialogue, raher han
conflic.”
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Group 4 (Adapaion)

“So, a key innovaion in our approach is ha he scienific conen will be
delivered poeically. Raher han presening echnical daa in a dry manner, we
will weave scienific insighs ino poems ha accompany he scenes. This poeic
raming makes complex archaeological inormaion more emoionally resonan
and accessible, honoring he rigor o he research while engaging he audience’s
senses and imaginaion. “

Group 5 (Ngebung secion signposing)

“We designed he signs wih simple and concise ex o atrac he curiosiy
raher han making he visiors bored wih oo much inormaion. […] However,
all hese elemens will purposely lack a deailed or very deep explanaion, which
will creae he need or he visior or observer o go o he museum or ask a
local guide i hey really wan o ully undersand wha hey are seeing and he
overall relevance o he sie.”

Group 6 (Ngebung museum lobby exhibiion)

“[…] This uni helps visiors see H. erecus no as disan relics bu as real people
who once lived, worked, and survived in his very landscape. The display invies
undersanding and emoional connecion by combining ossils, body
reconsrucions, and soryelling. The message is clear: Java Man is no a myh
bu a genuine par o human hisory rooed in his land.”
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Absrac

This brie aricle has no ambiion o explore he immense world o eaching
inerdisciplinariy, alhough he later is sill ar rom being considered enough in
he counries involved in he Human Origins Heriage paricipaory raining
school. In he ramework o he 2025 HOH ediion, deliberaely oriened
owards scienific mediaion, i is inended o highligh he common pedagogical
purposes and processes which ground he academic aspec o he school, o ry
o analyze how a muliculural and mulidisciplinary group o sudens can
develop an inerdisciplinary approach o heriage and can involve members o
communiies living on a World Heriage sie (as well as oher sakeholders). By
doing so, we explore o which exen hey can inegrae a par o
ransdisciplinariy in heir projec and, ogeher wih local sakeholders, deliver
an oucome impacing heriage conservaion, disseminaion and developmen.

Keywords:

Prehisory, Challenge-based learning, Scienific mediaion, Inerdisciplinariy,
Transdisciplinariy
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Preamble

Arriving in Salaiga, beore underaking heir fieldwork, all sudens who are
enrolled in he Human Origins Heriage Inernaional Paricipaory Training
School (HOH) have o pass a shorer muliple-choice exam abou he basic,
mulidisciplinary knowledge hey mus have acquired beore he school. We
added a las, quie simple quesion, asking which answer oally ulfills he
school’s basic academic goal in erms o higher educaion raining: (1) Being
able o mee diferen culures, languages and people or (2) Enhance suden’s
ransversal skills or (3) Learn a lo abou Museology and Quaernary Geology.

Surprisingly enough, only hal o he sudens chose he second answer, an
observaion ha shows ha paving he way owards inerdisciplinariy in
sudens’ minds is no necessarily an easy ask.

1- Inroducion

Reerring o he volume published by Sukmi e al. (2021) abou he Human
Origins Heriage Inernaional Paricipaory School, he Sangiran Dome in
Cenral Java, one o he ew human evoluion relaed sies inscribed on he
World Heriage Lis, is also cerainly he mos populaed one. As such, aciviies
a he crossroads o science and conservaion are paricularly relevan here,
including a he firs rank hose which are conduced in a paricipaory
perspecive.

Three o he sraegic objecives o he World Heriage Cener, respecively
Capaciy Building, Communicaion and Communiies, are a he hear o he
HOH school. In 2025, is purpose is o prepare a scienific mediaion even o be
presened in a orhcoming inernaional conerence, grounding on concree
projecs designed by sudens (see previous aricle).

The projec was also he opporuniy, or eachers in charge o he design o he
school a he inernaional scale, o develop a deeper exchange abou HOH
pedagogical pracices, and o observe he implemened processes and he
concree oucomes o he school. Such a reflecion, which can also be applied
or uure ediions o he projec, enriches heir appraisal o he impac o HOH
on heir insiuional pedagogical objecives.

2- Insiuions sharing a common goal

Alhough acual inerdisciplinary or liberal ars academic programs are no ha
common in he counries o he higher educaional insiuions involved in he
HOH program, or a long ime inerdisciplinariy represens a goal or hem.
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In Saya Wacana Universiy, he Tourism Desinaions Sudy Program, he Maser
and he Docoral Program in Susainable Developmen Sudies are implemened
under he auspices o he Inerdisciplinary Faculy wih he aim o developing a
more comprehensive and holisic scienific approach o developmen issues,
including ourism which is a crucial issue or Indonesia. Such approaches sem
rom he obvious complexiy o issues relaed o planning and pracices
oriened o susainable developmen, which canno be deal wih rom a single
disciplinary perspecive. By inroducing sudens o inerdisciplinariy hrough
learning, hey are expeced o be able o analyze developmen issues more
criically, analyically and holisically.

The Muséum naional d’hisoire naurelle delivers a Maser degree “Biodiversiy,
Evoluion, Ecology”, including 7 specialized cursi rom “Museology o Sciences”
up o “Environmen and Healh” via “Quaernary, Prehisory and
Bioarchaeology”. Such a diversiy in an insiuion clearly posiioned a he
crossroads o earh, lie, human and social sciences, implies an eor owards
inerdisciplinariy. Sudens have common courses and mixed group projec
assignmens helping hem o develop heir skills beyond he classical
disciplinary boundaries. In he perspecive o heir uure proessional lie, mos
o hem will have o be able o build, or a leas aciliae, dialogues aiming a
solving a problem by he conjuncion o several approaches.

The Erasmus Mundus Inernaional Maser in Quaernary and Prehisory (IMQP)
is one o he very ew schools relaed o archaeology a he European scale.
Prehisory is by essence a mulidisciplinary scienific domain. I rains young
scieniss who, or an imporan par o hem, inends o specialize in a cuting-
edge approach - e.g. radiomeric daing o Quaernary sequences- bu also
uure curaors, museographers or sie responsible persons. In all cases, hey will
have a one poin o manage prehisoric heriage and he cursus mus each an
inerdisciplinary approach a he crossroads o science and conservaion.

Figure 1. Meeing wih sudens in Salaiga beore going o he field
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3- Developing specific pedagogical approaches:
CBL & HOH

Developing criical hinking, group working apiude, creaiviy, overcoming
disciplinary boundaries, acquiring ransversal skills are bu a ew keywords ha
guide our insiuions in such an eor owards inerdisciplinariy. Each o he
above-menioned higher educaional program explores various, more or less
innovaive ways o developing inerdisciplinariy, including menored projec
mode working, hybrid eaching modules, ec.

The 2025 HOH Ediion was basically oriened o challenge-based learning (CBL).
We shall no repea here he undamenal aspecs o a pedagogical mehod
quie widely described in he lieraure, alhough he erm ‘challenge-based’ is
someimes undersood in dieren ways, beyond he basic hree seps
approach: engaging-researching-acing (see or example he guidebook
published by Apple Inc. 2011 or he lieraure review o Gallagher and Savage,
2020).

One relevan presenaion o he mehod is ha o Imanbayeva e al. (2023),
which underlines some CBL dimensions which appear ully compaible wih
HOH goals as shown by he ollowing examples:
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Ineresingly enough, Imanbayeva e al.’s approach discriminaes several levels in
CBL, which dier noably by he role o eachers/supervisors, he auonomy o
he sudens’ group, and he degree o impac (immediae or no) on he
soluion o he aced problem. From such a viewpoin, he HOH school eners
he caegory o “moderae CBL”, including some characerisics ha will be
developed below, e.g.:

• Sudens orm a mulidisciplinary group o co-learners and iner-disciplinary
collaboraion is osered

• Semi-fixed learning in he real world

• Semi-fixed Learning and Teaching or he oered learning aciviies

• Flexible Learning and Teaching or sel-regulaed learning and group work

Figure 2. Updae wih
group 5 sudens in

Ngebung sie
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4- Learning and eaching during he school

The erm “Semi-fixed” learning menioned by Imanbayeva e al. (op.ci.) applies
in our case, as i covers various didacic approaches converging owards our
pedagogical aim.

The sudens receive, c. one monh in advance, scienific mulidisciplinary
handous ha hey are supposed o sudy beore hey mee in Salaiga. Their
mixed projec groups are already esablished, so ha hey can exchange and
especially help each oher depending on heir cursus (e.g. prehisory vs.
communicaion). This way o doing is, noably, inended o pave he way
owards an acual inerdisciplinary working mehod among each group.

More han a classical knowledge conrol, he shor preliminary exam (see
Preamble) is inended o help hem o ideniy he requesed level o knowledge
ha hey should have reached in each discipline in order o be able o ace heir
challenge. Obviously, individual weaknesses appear in several disciplines, which
are supposed o lead he suden o urher discuss wih he group’s classmaes
(and wih eachers), an ‘osmoic’ process osering he inerdisciplinary
approach o he group.

Teaching sessions during he school’s pracical aciviies are mainained.
Besides keeping he ‘academic’ amosphere, hey aim a reminding ha in real
world ‘we can learn rom anybody’. Formal and inormal sharing sessions are
organized ogeher wih dieren sakeholders involved he school, such as
museum curaors or experienced members o communiies (local guides,
members o local organizaions having implemened scienific public displays or
heriage celebraion iniiaives).

On-demand menoring o groups remains available anyime (and organized in
case he group doesn’ regularly require i). Such menoring can involve,
whenever necessary, ‘specialized’ exchanges wih a eacher re. her/his specialiy
(e.g. palaeoanhropology, communicaion ec.). Bu several milesone meeings
are also organized wih he group, analyzing heir progress rom all dimensions
required by he challenge hey deal wih.

5- Atracive opics bu wicked challenges

5.1. Sudens dealing wih challenges

Dealing wih scienific mediaion, he 2025 HOH ediion sems rom opics ha
mus be atracive by essence, e.g. “The impac o he discovery o
Pihecanhropus erecus a he urn o he 20h cenury” (see Sémah e al., his
volume).
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In line wih heir early mulidisciplinary and muliculural composiion, he
groups o sudens are asked since he beginning o he disance-learning phase
o underake common reflecion abou he assigned challenge, underake
relevan lieraure research in heir major field, and begin o ideniy he mos
imporan relaed quesions o deal wih during he school. These daa are
subsequenly shared wih he eachers upon arrival in Salaiga during a firs
milesone meeing in order o guide hem o underake he fieldwork ogeher
wih oher sakeholders.

During he firs days o fieldwork, shorer oral exercises are also organized or
he whole cohor on he basis o ‘insan micro-challenges’ in order o help he
sudens in heir approach. The process is or any paricipan o presen in a
couple o minues, afer shor preparaion and in an atracive scienific bu
widely undersandable way, he meaning o an heriage objec (e.g. a sie, a
ossil, an areac) she or he approached during he fieldwork. Such very shor
exercises prove o be very useul or he sudens o eel he diculy o deal
wih a mediaion challenge, alhough hey someimes can appear painul-even
emoionally.

Figure 4.
Evaluaiono he

programby hesudens

Figure 3.
Insanmediaion

exercise on a specific
objec in Sangiran
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5.2. Group composiion and sakeholders

Diversiy among sudens’ groups represen a richness: experience shows ha
mixing up disciplines and even, or a par, academic levels (par o he
paricipans are undergraduae) osers he qualiy o inra-group relaionships.

Inegraing oher sakeholder groups wihin he sudens’ working groups needs
specific atenion:

• No problem appears rom he viewpoin o auhoriies in charge o
heriage (e.g. museum curaors, who ake par in program supervision or can be
asked o provide sharing sessions); he same observaion is valid or local
auhoriies (e.g. Regency ocers) whom he sudens mee on several, already
ramed, opporuniies.

• Members o communiies are involved in he projec during he whole
fieldwork period. Among hose who become members o sudens’ groups, we
find people who are or a long ime working ogeher he scieniss associaed
o he projec, and/or prominen members o local ourism awareness
communiy organizaions. They play an imporan par in he sudens’ conacs
wih a larger communiy. Neverheless, some groups also include ‘new’ local
members, implying an atenive ollow-up o heir inegraion by he eachers, so
ha heir ull conribuion can be expeced.

• Since 2024, he HOH program is, o a cerain degree, merged wih he
new Sangiran Inernaional Youh Forum (SIYF) iniiaive conduced by he
Sangiran Conservaion Oce. This kind o projec, encouraged by UNESCO, was
implemened in Sangiran by involving young people originaing rom he very
sie area and engaged in undergraduae sudies. They subsequenly were
inegraed in he sudens’ groups during he whole fieldwork period. Depending
on heir inellecual appeie, heir role as members o he local rising
generaion can be complemened by a deeper involvemen in he sudens’
group projec.

5.3. Towards rans-disciplinariy: he muliple dimensions o a
wicked challenge

Looking a he composiion o he local socio-culural environmen, he above-
menioned diversiy o involved acors appears as a necessary consrain. I
neverheless clearly conribues o he diculy o implemen any paricipaory
projec on he sie, including and also beyond he challenges idenified or he
HOH 2025 ediion. Among he various aspecs o be aken ino accoun are he
consraining regulaions linked o he World Heriage saus o he sie, he
economic siuaion o he villagers, he qualiy and inensiy o he relaion hey
develop wih he several museums esablished hroughou he propery,
someimes he conflics ha may appear wih he auhoriies ec.
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Bu i is clear ha knowledge and awareness abou heriage, whaever he orm
i akes, becomes he meeing poin o all paricipans, maybe he only one ha
is able o open a consrucive way, provided he concepion o heriage is
broadly considered (i.e. beyond prehisory, including is naural, hisorical and
living aspecs).

Such an asserion may appear quie simple in principle, bu i encompasses a
quie complex muli-dimensional realiy. Obviously, i doesn’ seem possible o
ask he sudens, acing his real-world complexiy, o find in a shor ime all he
mandaory keys ha allow o deal wih heir challenge in a ully holisic way.
However, realizing his complexiy isel and is componens already represens
or hem a significan sep owards an acual rans-disciplinary approach.

From he single pedagogical aspec, his sep dealing wih ransdisciplinariy is
probably he one ha requires he mos he atenion rom he eachers, as any
bias in he implemenaion o he program can harm is scienific rigor.

For example, i is mandaory o consider how and o which exen he local,
radiional or legendary knowledge, par o he above-menioned muli-
dimensional realiy, is aken ino accoun. In he case o a mediaion projec,
such knowledge can help a lo o ideniy and selec he mos atracive aspecs
o he opic. However, he final mediaion produc has o keep is scienific rigor,
and pay atenion no o deliver a vague, no ully scienific soryelling mixing
up various kinds and levels o knowledge.

From anoher poin o view, he eachers mus ake care, especially during he
milesone meeings o each group, ha each sakeholder group conserves is
own ideniy and is own word in he process, wihou acceping auomaically
anoher (inernal or exernal o he group) sakeholder caegory’s opinion. The
risk always exiss ha one caegory becomes dominan, eiher because o is
auhoriy or because is scienific skills, prevening he ‘dominaed’ one o
elaborae an original opinion.

6- Conclusion

The HOH paricipaory raining school is, basically, an academic raining module
awarding credis wihin he eaching programs involved in is design and
implemenaion. I is also a useul smaller experimenal pedagogical laboraory
or he relaed insiuions, osering, noably, he developmen o
inerdisciplinariy.

While dealing direcly wih hree o he World Heriage sraegic objecives (see
Inroducion) i is also relaed o he wo remaining objecives o Credibiliy and
Conservaion. HOH is in ac par o a much more general program addressing
research, conservaion and managemen o prehisoric heriage in Island
Souheas Asia.
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In he ramework o his general objecive, i direcly documens he imporance
o he role o he sudens. Considered as ‘apprenices’, as rainee scieniss,
hey ofen elici he rus o communiy members, who are keen o learn rom
hem bu also, more imporan, o each hem. This role significanly riggers he
disclosure o local inormaion, and hereore appears crucial in he perspecive
o he developmen o paricipaory approaches in local prehisory, especially
here in he conex o he ourh mos populaed counry in he world.
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Absrac

This paper explores he ransormaion o scienific knowledge ino accessible
public media wihin he ramework o he 2025 Human Origins Heriage (HOH)
Program. Cenral o he program is he concep o scienific mediaion, which
serves o engage he public paricularly hrough suden-led aciviies in
undersanding he research and conservaion value o prehisoric heriage. The
iniiaive brough ogeher 27 sudens rom inerdisciplinary fields and eigh
counries, osering a collaboraive process o co-consrucing and ranslaing
scienific knowledge or broader audiences. Through paricipaory science
conduced via engagemen wih he Sangiran Inernaional Youh Forum (SIYF),
ineracions wih local communiies, and immersion in he Sangiran World
Heriage Sie, paricipans inernalized and re-ariculaed complex scienific
hemes. This collaboraion resuled in he creaion o six educaional media
oupus: a wayang perormance, pop-up book, board game, opera, inerpreive
signage a Ngebung, and ineracive exhibiion a he Ngebung Museum. These
oupus demonsrae how scienific narraives can be eecively communicaed
o he public, conribuing o wider heriage awareness and educaion.

Keywords:

Scienific mediaion, communicaion, educaion
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1- Inroducion

In recen years, he challenge o eecively communicaing science o he
general public has become a opic o debae. While mos scienific journals
primarily caer o researchers and specialiss, research findings are ofen shared
a academic conerences and symposia, which are ypically atended by
proessionals. This creaes a gap in access o complex scienific knowledge,
widening he divide beween he scienific communiy and he non-academic
public.

Addiionally, recen repors indicae a decline in young people’s ineres in
science. Alhough his has ofen been viewed as a secondary concern in
scienific advancemen, eors o engage he public in research have grown
seadily. One noable developmen is he rise o paricipaory science, where
srucured proocols enable local communiies o conribue o daa collecion.
Examples include iniiaives like Paricip-Arc, where ciizens share culural
knowledge, and Vigie-Naure which involves he public in biodiversiy
monioring.

In erms o archaeological research and conservaion, he public archaeology
proposed in he early 1970s reflecs a scope rom acknowledging communiies’
ineres o meaning-making processes o heriage hrough open dialogue wih
proessionals . In oher words, his field ranges rom public curiosiy ino
archaeology in a popular culure conex o is role in Culural Resource
Managemen pracices. Moreover, public engagemen is vial or boh
researchers and ciizens, especially in archaeological sies like he Sangiran Early
Man one. Wih around 200,000 people living wihin his World Heriage Sie,
local livelihoods direcly influence he preservaion o is prehisoric heriage.
Thus, eecive sraegies o communicae he sie’s value hrough educaion and
public oureach are essenial.

In 2025, he Human Origins Heriage (HOH) had 27 sudens rom
inerdisciplinary backgrounds encompassing archaeology, prehisory,
communicaion science, sociology, developmen sudies, inernaional relaions,
ourism, and nuriion. They developed an idea rom six scienific opics
regarding prehisoric heriage value in Sangiran Dome ino a medium or he
audience. The ask was dieren rom he seven ormer HOH ediions because
in abou 20 days in Indonesia, including 10 days o field school in Sangiran, hey
aced challenges o gaher, culivae, and analyze scienific messages in he firs
sep(see. Aferwards, hey collaboraed wih he Sangiran Youh Forum and local
people (he Pokdarwis Wonderul Sangiran and 2 members o Budi Karsa
BUMS), ransorming i ino a popular medium. The works are purposed o share,
inorm, build awareness, and increase knowledge or sociey in erms o
scienific mediaion.
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Scienific mediaion conains wo perspecives: educaion and communicaion.
Educaion reers o a sage ha covers he cogniive, aecive, and
psychomoor domains. The educaional process in he Human Origin Heriage
program happened beween sudens (archaeological & non-archaeological
background) and he local communiy in he Sangiran sie, and heir
collaboraion o prolong he scienific knowledge o a wider public. The goals o
educaion are o gain knowledge abou he prehisoric value o he Sangiran sie
and o raise awareness abou conserving he Sangiran sie.

Communicaion sraegy, hen, is needed o bridge he process o educaion due
o he diverse public background. In order o encourage “volunary
paricipaion” o he public in prehisoric heriage conservaion, his program
proposes wo ways o communicaion o approach he arge raher han op-
down communicaion. The reciprocal process is embodied hrough lisening and
respecing he local people's knowledge and perspecive. However, i has a
challenge in obaining a similar meaning because each acor in heriage
managemen has diverse ineress. Thereore, creaing a medium as a ool o
reach public awareness and undersanding becomes a concern in his
program.

2- Sae o he ar

Science communicaion is no as simple as ranslaing science ino easy
language or public comprehension. I comprises communicaion design
sraegies ha begin by learning deeply he scienific messages, deciding he
arge audience, finding appropriae conen and medium, and designing he
prospecive impacs as he communicaion resul. A scienific mediaion
mechanism is needed o serve as an inermediary o ransorm scienific
discourse ino a orm ha is more easily undersood by he general public.
Eors o popularize science hrough he righ media no only aim o enhance
public science lieracy bu also conribue o breaking down he boundaries o
scienific exclusiviy, making science more inclusive, paricipaory, and
ransormaive.

The diverse background o he paricipans, wheher inerdisciplinary and
muliculural, increases challenges o embody he media. I means he
disincion o inerpreaion, expecaion, skills, and knowledge o
undersanding heriage value becomes more complex in he consrucion o
scienific messages, even among paricipans in he group. The second oosep,
hen, ocuses on creaively ransorming he messages ino a medium based on
a arge audience (ou-group) in a specific projec.

Thereore, his wriing aims o elaborae on he process o co-creaion and co-
consrucion o scienific communicaion media o he six groups o he Human
Origins Heriage Program 2025.
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3- Scienific mediaion in he scaolding perspecive

The scienific mediaion revolves around he social learning idea ha allows he
suden o evolve hrough observaion, experience, and experimenaion.
Vygoskydepics he learning process as a scaolding rom prior o advanced
knowledge (Figure 1).

Figure 1. A scaolding approach o undersand science and sociey

In order o dismanle and reshape he relaionship beween science and sociey,
Vygosky’s scaolding approach provides a relevan pedagogical ramework. In
his ramework, scienific mediaion can be posiioned as a scaolding srucure
ha allows non-expers o move rom he zone o acual developmen (he
knowledge hey already possess) owards he zone o poenial developmen,
which is he undersanding o more complex scienific conceps. Through he
assisance o popular narraives, visualizaions, analogies, and ineracive
dialogues, in Burner (1986)he scaolding process suppors he gradual and
conexual inernalizaion o scienific conceps. Thus, scaolding no only
explains how science is adapively communicaed o he public bu also serves
as a concepual oundaion or he developmen o eecive mediaion
sraegies in he process o he popularizaion o science. The ollowing are
some seps in suden aciviies in HOH:

1. Inernal group learning process o exchange knowledge.

2. Exernal group learning hrough ineracion wih he local people.

3. Creaing a scienific medium.
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The HOH program conduced a paricipaory approach o reach advanced
knowledge. I reers o mixing all he paricipans in he meling po o be
involved in overall aciviies, rom esablishing scienific messages o designing
he medium. This approach recognizes he knowledge and role o each pary,
wheher he conribuion o sudens or he local communiy.

In order o elucidae he scienific mediaion processes, he paper is
consruced by a qualiaive approach wih paricipaory observaion mehods
o examine he dynamics o ineracion in he HOH program. Observaions were
conduced direcly on six working groups, each consising o sudens rom
various disciplines (boh inernaional and local), local sudens involved in SIYF
and represenaives o he local communiy organized hrough Pokdarwis
Wonderul Sangiran (Kelompok Sadar Wisaa) and Budi Karsa BUMS. The ocus
o he observaion was direced owards communicaion paterns, he ormaion
o shared knowledge, and he social role o each acor in he process o
scienific mediaion. Daa collecion relaed o how ineracions beween
sudens, eachers, local sudens, and he communiy occur wihin he conex
o educaional aciviies, boh ormal and inormal, o undersand how he
processes o scaolding and co-consrucion o knowledge ake place in cross-
social and culural conexs. This observaion echnique was chosen o capure
he auhenic dynamics ha emerge in naural siuaions, as well as o explore
he meaning behind each orm o ineracion ha conribues o he
collaboraive delivery and recepion o scienific messages.

4- Analysis o sudens' media iniiaion

The process o scienific mediaion no only occurs linearly beween educaors
and learners, bu also hrough collaboraive and muli-pary social ineracions.
The HOH program provides an ineracive space ha allows or collaboraive
exploraion o archaeological knowledge, communicaion, and educaion,

Figure 2. Inerview o pupils and eachers
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involving relaionships beween eachers and sudens, among sudens,
sudens wih he local communiy, and sudens wih local sudens. Sharing
aciviies can iniiae knowledge exchange beween paricipans. The ollowing
able is he resul o he scienific medium creaed by he suden groups.

The firs group elaboraes on he opic o Pihecanhropus erecus. Their ask
was simpliying he knowledge abou human evoluion ha could be scruinized
by science developmen unil he discourse abou hisory and religion.
According o heir observaion, he picures o human evoluion obscure he
undersanding. I is more complex when he characerisic o Indonesians ends
o be religious. Thereore, heir arge audience is he general public. Afer
gahering inormaion during he field sudy, his group was convinced ha
wayang or Javanese shadow puppe is he appropriae medium o deploy heir
scienific message. Wayang is chosen or hree reasons: 1) i has proximiy wih
he local people as par o Javanese culure, 2) he ar o wayang has an
aesheic side ha enerains he public, and 3) here is a dalang (a person who
plays he shadow puppe) in he Sangiran area. I was a good idea o promoe
susainabiliy by involving he local inhabians in he ranser o knowledge
based on heir poenial.

The second group alked abou he Sangiran Dome o comprehend he hisory
o he paleoenvironmen, including he colonizaion o coninenal auna and
humans. The group has specifically ocused on children as a arge. The idea o a

Table Media iniiaion
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pop-up book appeared during he group presenaion. Once he group member
presened he sraigraphical layers wih small book demonsraion, he go
atracive response rom he oher sudens. I means heir experience inspires
he group o creae he medium. During he program, he group also gahers
inspiraion scienifically and creaively by inerviewing he educaors and
eachers, and also he children, o know heir ineress and poins o view
(Figure 2).

The hird group worked on he opic abou hominids. The group ound several
panels represens human evoluion ha yield a misconcepion. The debae
abou grea apes and humans inspired hem o make a game ha invies he
public o gain knowledge and undersanding hrough un aciviies. Their idea
came up afer hey conduced he survey o respondens o see heir worldview
and looking or reerences rom previous board games. Their medium argeed
he general public because he opic could be relaed o children and aduls.

Figure 3. Lihic
making raining
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The ourh group worked on adapaion opic. They challenged o deliver
message abou how he Homo erecus survived in he Java Island. General
public becomes heir communicaion arge. They proposed hearical perorm
o show he ineracion beween he human wih heir environmen. The idea
immersed rom he “prehisoric body” group ha urn ino opera. However, hey
more reconsruc rom he scienific knowledge o build he soryelling. For
insance, o gain he illusraion o he ancien culure o Homo erecus, he
sudens learned how o make and use a sone ool or cracking bones hrough
he simple experience ha was conduced by scienis (Figure 3). Afer
discussion and confirmaion by he scieniss, hey chose ar show since
designing cosume unil opera narraives. The insigh o creae cosume also
inspired he maerials ha were used by Homo erecus and sill exis oday such
as bamboo ree.

The fifh group ocuses on preserving and displaying sraigraphy. Their ask
was explaining he main sraigraphical milesones and discoveries o he
Ngebung sie o preserve he area and communicae he scienific value o he
public. To reach heir objecive, he group cleaned he secion o expose he
layer or landscape. They chose he sign-posing because i also aligns he
museum auhoriies' maser plan ha designs he area as a ourism desinaion,
he heriage rail. General public becomes heir arge, including he local
inhabians because his land is owned by he local people and par o he road
roue. The signpos could be a marker and rigger or everyone who passes he
sies which are crucial or he human evoluion.

The sixh group ocused on creaing a “sie exhibiion” in he Ngebung
museum. Their work does no aim o esablish a new museum bu complemens
he dialogue beween he sie and he museum. They ried o bridge he display
o he museum o highligh he richness o he sie, mirroring in a way he
projec prepared, in siu, by he fifh group.

5- The challenge and sraegies o scienific mediaion

Dieren rom he process o creaing anoher medium, scienific mediaion
emphasizes he comprehension o he public abou science. The challenge o
media producion is no merely abou making creaive media o atrac he
ineres o he arge, bu i is more abou masering he scienific knowledge as
a main resource a he firs sage and reaching a similar meaning or he arge
as he final goal. Collaboraion is he key ha enables sudens o draw
perspecives rom each oher in order o solve problems .The suden will be a
scienific mediaor. Hence, ensuring he rigorous angle o he scienific message
ook he longes ime during he program. The inerdisciplinary background,
hen, could be beneficial on one hand because i enriches he abiliies o
produce creaive media, bu i becomes a burden in he process. I is because
masering he message or “produc knowledge” is mandaory in he
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communicaion process beore creaing media. In he HOH program, he
scienific message ocuses on prehisoric heriage value, paricularly in he
Sangiran Dome. So ha, he non-archaeology discipline sudens need more
eor. However, hrough inensive communicaion and discussions hrough a
social and paricipaory learning approach, he sudens could pass he
challenge.

Deermining he arge audience is anoher challenge. In ac, he medium
canno reach he enire audience a he same ime in he same way. The
sudens need o learn he characerisics o heir arge o find an appropriae
medium or hem. In his siuaion, he social science sudens play an imporan
role. Thereore, he collaboraion wih he local people also becomes crucial.
According o he observaion, he local sudens and communiy help o link he
suden o sociey and he environmen. For example, afer meeing he local
musician, he sudens are inspired o include radiional music in heir concep.
The suden, hen, considers he religious aspec ha influences he way o
hinking and way o lie o Indonesian sociey.

In scienific mediaion making, he scienis's posiion as supervisor becomes
criical. Popular media producion in adverising or mass and new media usually
uses marke or public surveys as a basis o consruc produc knowledge beore
creaing media. However, in scienific mediaion, scienific legiimaion is
undamenal o avoid misguidance or misconcepion. Finding he angle o
approach he value o he prehisoric heriage is a ask ha needs sudens’
iniiaive, hen evaluaion and re-evaluaion by he supervisors o ensure ha
he goal is reached (Figure 4).

Figure 4. Discussion wih supervisors
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According o ha explanaion, he scaolding process no only occurs in he
sage o consrucing scienific knowledge bu also in he creaion o scienific
messages, where he conen o science is packaged communicaively
according o he cogniive capaciy o he audience. Nex, a he sage o
creaing media, he selecion o ormas and channels or delivering he
message also ollows he principles o scaolding o ensure he accessibiliy o
meaning o he public. This process culminaes in scienific message ranser,
which is he delivery o scienific messages o he wider public in an inclusive
and paricipaory manner. Thus, scienific mediaion in he pedagogical realm
uncions no only as a mechanism or knowledge ranser bu also as a social
pracice ha builds an episemic bridge beween science and sociey.

6- Conclusion

The scaolding process in scienific mediaion serves as a vial bridge beween
exper knowledge and public undersanding, ransorming complex ideas ino
accessible insighs wihou sacrificing accuracy. By osering ineracive
dialogue, simpliying conceps sraegically, and encouraging acive cogniive
engagemen, mediaors empower audiences o navigae scienific opics wih
greaer confidence. This wo-way eor requiring boh skillul communicaion
rom expers and openness o learning rom he public ensures ha scienific
knowledge is no jus ransmited bu meaningully inegraed ino socieal
discourse. Ulimaely, eecive scaolding srenghens science communicaion,
culivaes criical hinking, and osers a more inormed and engaged public
whichis essenial or addressing he challenges o an increasingly science-driven
world.
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Absrac

The Sangiran sie, one o he larges and mos imporan Prehisoric Sies in he
world was graned he saus oWorld Heriage Sie (WHS) saus by UNESCO in
1996. Five prehisoric museums were esablished in he sie o atrac ouriss
and connec science wih he communiy. However, he sie is currenly
sruggling o achieve susainable ourism developmen objecives. This aricle
discusses several challenges aced by he Sangiran sie in implemening
susainable ourism pracices including povery, ensions among sakeholders,
and environmenal problems. Alhough dieren paries collaborae o achieve
susainable ourism developmen objecives a he Sangiran World Heriage sie,
he resuls are sill ar rom ideal. Despie he poenial or he Sangiran Sie o
become a ourism desinaion, curren developmen pracices lack exensive
and meaningul communiy paricipaion and hardly improve he living
sandards o he impoverished populaion.

Keywords:

Sangiran, World Heriage Sie, susainable ourism developmen, challenges,
communiy paricipaion.
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1- Inroducion

Sangiran sie, as one o he larges and mos imporan Prehisoric Sies in he
world, lies 15 kilomeers in he norh o Solo ciy in Cenral Java, Indonesia
covering an area o 5600 hecares. Adminisraively, Sangiran Sie is locaed in
Sragen and Karanganyar Regencies, Cenral Java Province. UNESCO graned he
saus o World Heriage Sie (WHS) in 1996 due o is ousanding universal
value or he huge discovery o Homo erecus ossil findings in he sies. A
Sangiran sie, around 100 prehisoric human ossils (Homo erecus) have been
ound or more han 50% o ossil findings in he world, and more han 60% o
hose ound in Indonesia (htps://whc.unesco.org/en/lis/593/; Hidaya, 2012;
Wildan, 2016). In Sangiran Sie, since 1996, he Indonesian Governmen hrough
he Direcorae General o Culure has gradually esablished five prehisoric
museums, he Krikilan, Ngebung, Bukuran, Manyarejo and Dayu Museums.

Prior o he esablishmen o prehisoric museums, one radiional museum has
been inroduced by Too Marsono. Too Marsono was he village chie o Krikilan
beween 1939-1975. He me Von Koenigswald, a German paleonologis and
hosed Koenigswald in his house and suppored him during his research by
coordinaing local workers o help wih he excavaions. In his absence, Too
Marsono coninued coordinaing ossil collecion in his house and gave financial
compensaion o he locals who colleced ossils (Bies, 2025). In 1974, he
Cenral Java Provincial Governmen buil he firs museum nex o he Village
Meeing Hall o Krikilan Village afer he house o Too Marsono was overloaded
wih ossils. The esablishmen o he museum was also mean o serve he
needs o he ouriss flowing o he sie (Wildan, 2016). From hen on, he
developmen o museums in Sangiran Sies has experienced expansions and he
laes developmen is he esablishmen o sie museums in five dieren
locaions. In addiion o he Krikilan museum, ouriss can also visi oher
archaeological museums in Bukuran, Ngebung, Manyarejo and Dayu.

Each museum has specific hemaic collecions. As menioned earlier, he oldes
and bigges museum o all is he Krikilan Museum. Krikilan Museum is divided
ino hree main exhibiion secions. The firs area displays he geological and
biological richness o Sangiran. The second secion exhibis he process o
naure ormaion and he human evoluion. The hird one presens he golden
age o Homo erecus. This museum sored more han 22,000 ossil collecion.
The second one is Ngebung Museum. Ngebung Museum displays paricularly, he
picures o main naional and inernaional researchers o commemorae heir
hard work and achievemen in conribuing o he developmen o
archaeological researches in Sangiran. The hird is Bukuran museum which
ocuses on evoluion process o Homo erecus archaic, ypical o progressive.
Visiors can also enjoy he visible sorage collecing prehisoric auna ossils in
he museum. The ourh one is Manyarejo museum. This museum exposes
excavaion box wih original ossil inside i. Here, visiors can learn abou he
relaionship beween researchers and locals, and also abou unique myhs
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regarding he ossils. The las one is Dayu Museum. Dieren rom oher
museums which are adminisraively locaed in Sragen regency, Dayu Museum is
locaed in Karanganyar regency. A Dayu museum, visiors can learn abou
prehisoric sraigraphy showing he changing environmen rom ime o ime.
Dayu is also he place where he oldes sone ools were discovered.

Wih he recogniion rom UNESCO or is unique heriage value, Sangiran Sie
has been expeced o atrac boh domesic and inernaional ouriss. The
esablishmen o he museums is mean o boos he number o visiors and o
link science o he communiy. The archaeological sie museums no only
uncion as he sorage o excavaion findings bu also a place or boh research
and educaion. The sie museums employed he modern display echniques or
he audience, bu were equipped wih sorage, laboraories, workshops, audio-
visual rooms, seminar rooms, and researchers’ housing (Widiano e. al., 2023).

Around he world, heriage ourism is gaining is momenum as a ool o
developmen due o is ases growh compared o oher ypes o ourism
aciviies. The heriage ourism developmen is expeced o bring economic
suppor and improve communiies’ qualiy o lie by providing a source o
income and also beter inrasrucure. However, he inroducion o heriage
ourism as a new ool o developmen o a communiy is no wihou challenges.
Jus like any oher ypes o ourism developmen, he developmen o heriage
ourism may bring negaive environmenal and socioculural impacs. The
consequences o ourism developmen in heriage sies depend on is
implemenaion and managemen. Boh researchers and inernaional
organisaions such as UNESCO World Heriage Cener emphasize he
imporance o applying susainable heriage ourism developmen in order o
minimize he negaive impacs o ourism on local communiies and
environmen while maximizing is benefis (Ghanem & Saad, 2015). In oher
words, o mee he susainable developmen objecives, ourism developmen

Figure 1. Tradiional Javanese
House - Joglo Syle

Figure 2. Tradiional Javanese
House - Limasan Syle
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should go beyond economic eciency. Wihou aking ino accoun socieal and
environmenal aspecs, he developmen will resul in desrucive and hazardous
oucomes (Hosseini e. al., 2021).

This aricle is mean o discuss he challenges o developing susainable ourism
in Sangiran as one o he world heriage sies. The Brundland Repor defined
“susainable developmen” as “developmen ha mees he needs o he
presen wihou compromising he abiliy o uure generaions o mee heir
own needs”. To operaionalise he conceps, Landor (2009) noed ha wo key
principles o susainable pracice encompass a planning process ha is long
erm and holisic, and muliple sakeholder paricipaion in ha planning
process. In he ollowing secions, we will discuss a number o challenges aced
by Sangiran sie o develop susainable ourism developmen pracices, saring
rom he problem o povery, ensions among dieren sakeholders, and
environmenal problems. Despie he poenial o he Sangiran sie o be
developed as a ourism desinaion, he curren developmen perormance
hardly mees he susainable developmen objecives. This is paricularly eviden
in he lack o exensive and meaningul communiy paricipaion and he ailure
o improve he living sandards o he impoverished populaion.

2- Povery and ourism developmen in Sangiran as
UNESCO world heriage sie

The saus as one o he world heriage sies and he esablishmen o he
modern museums in Sangiran have atraced quie a number o ouris visis o
he sie bu he number has flucuaed rom ime o ime. The updaed
saisical records o visiors as presened in able 1, showed ha in 2019 he
number o domesic ouriss declined compared o he previous year. Then,
during he Covid Crisis 2020 and 2021 he number o ouriss drasically
declined. However, even hough saring rom 2022 ouris visis slowly sared
o grow, he number is sill much lower han ha beore he Covid Crisis. The
managemen o Sangiran sruggles hard o increase he number o visiors. The
visiors' number was only 1 % o he number o he whole ouris visis o Cenral
Java (Dewi & Risiani, 2021).

The ourism developmen in Sangiran sie is expeced o suppor no only he
unding o heriage conservaion bu he heriage ourism developmen
becomes an alernaive source o income or he local communiy. The culural
heriage should be employed as a revenue generaion sraegy in he conex o
developing counries (Nhamo & Kasamudanga, 2019). In he case o Sangiran,
we find ha he earning rom ourism developmen is sill limied and he
majoriy o he local people sill can no reap benefis rom he ourism
developmen despie he ac ha in order o ensure he conribuion o
heriage ourism o susainable developmen, communiy paricipaion is a
sake.
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Povery is sill a pressing issue in he area o Sangiran world heriage sies.
Ironically, all he heriage museums are locaed in areas wih a high level o
povery. The households a Krikilan, Bukuran, Ngebung Museums, a he
Kalijambe subdisric, and Manyarejo a Plupuh sub disric in Sragen regency
and Dayu Museum a Gondangrejo sub disric in Karanganyar regency are hose
wih he highes beneficiaries and ood social assisance budge in 2023 (Sragen
and Karanganyar Regencies in Figures 2024). Majoriy o he populaion make a
living as rain-ed rice field armers. Those who do no own land work as labour
or baik indusry, arm workers, consrucion workers and oher inormal jobs in
he surrounding areas, earning low income. Meanwhile, ohers decided o
migrae o big ciies hoping o earn beter lives and wen back o he village
afer saving some money.

3- Capaciy o local communiy o respond o ourism
developmen

Wih he developmen o he Sangiran Sie as a ourism desinaion, local
iniiaives o respond o he developmen emerged hrough a number o boh
economic and socio-culural aciviies. However, or he majoriy o he
populaion, he iniiaives sill can no bring significan economic benefis. Some
may experience livelihood improvemen due o he increasing populariy o he
sies bu many are sill sruggling o mee heir daily needs and he ourism
developmen sill does no aec heir livelihood posiively.

Table 1. Number o Visiors o Museum Sangiran

Source: adaped rom he Cenral Java in Figures 2018-2023
(Buku Saisik Pariwisaa Jawa Tengah Dalam Angka 2018-2023).
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4- Emerging economic and socio-culural aciviies

There are members o he communiy who are recruied by he museum
managemen as ouris guides. During he Human Origin Heriage Programme in
which we were involved as projec supervisors, we me a number o ouris
guides who are members o Pokdarwis (Tourism Awareness Group) Wonderul
Sangiran. From our discussions and observaion, we were assured ha hey had
comprehensive knowledge abou he collecion in he museum, and he
scienific value o he ossils. They also have a good undersanding abou he
environmen in Sangiran. They are very moivaed o make sure ha he ossils
are preserved because hey were aware abou he infinie value o he sie in
undersanding human evoluion.

Ohers who live close o he Krikilan Museum, owning spacious houses wih
some spare rooms, decided o run homesay businesses. Mos o he houses are
buil in concree, some are wo sorey buildings. The ac ha he number o
houses wih radiional javanese archiecure in Sangiran, shown in Figures 1 & 2
have gradually declined is really alarming. As i has been saed in he documen
published by UNESCO, ha he radiional wood and bamboo archiecure,
besides he radiional liesyle, olk ars and pracices o he local communiy
can elevae he Ousanding Universal Value o Sangiran as he World Heriage
Sie. The radiional archiecure ogeher wih oher culural resources in he
communiy will undoubedly bring added value o he sie, i he ourism
aciviies are he choice or developmen and source o alernaive income or
he communiy (UNESCO World Heriage Commitee, 2008). In he Inernaional
Paricipaory Training on Human Origin Heriage 2022, one group was exploring
he percepion, barriers and challenges aced by he local communiy in
mainaining he radiional houses. From he inerviews conduced wih he
locals, generally hey expressed ha mainaining radiional houses is very
cosly. I hey had o mainain he radiional houses, hey expeced o ge
suppors rom he governmen. According o heir experience, when here was
a governmen program or house improvemen, hey go cemen, and bricks,
insead o bamboo or wood. This policy may also aec he willingness o he
communiy who own radiional houses o mainain he radiional houses.

Anoher business is roducing and selling souvenirs or he consumpion o
ouriss. Touriss can find dieren ypes o souvenirs sold by he locals in he
surroundings o Krikilan Museum such as sone jewellery and saues, T-shirs
and baik maerials and ohers. Some producs are produced locally and ohers
are ordered rom dieren areas. For example, some sone handicrafs are
produced by local crafsmen. However, due o resricions o sone mining in
many pars o he Sangiran sie, i was geting more and more dicul o ge he
maerials in he area. The price o producion was geting more expensive as he
resul. Thereore, he sellers would raher order sone handicrafs rom ouside
Sangiran. Meanwhile Baik maerials are sill produced locally in Plupuh. The
problem wih he souvenirs sold in Sangiran, hey lack o auheniciy o he
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sies and consequenly, hey ail o convey he auhenic meaning and scienific
value o he heriage o he public. For he ouriss, souvenirs represen he
place hey visied. Thereore, providing auhenic souvenirs reflecive o he
regions and no he generic ones is prominen (Milman, 2015).

Besides he local iniiaives discussed above, addiional measures have been
underaken. To disribue ourism revenues more equiably, he local ourism
awareness group Pokdarwis Wonderul Sangiran has proposed idea o
developing a new, residen managed atracion. This projec is mean o be a
long erm projec due o he big und needed o implemen i. Siuaed
approximaely 500m rom he Krikilan Museum, his sie is planned as a “lanern
park” in which illuminaed srucures depic ancien flora and auna. Through he
Human Origin Heriage (HOH) program in collaboraion wih he Cener or
Susainable Developmen Sudies (CSDS) a he Faculy o Inerdisciplinary
Sudies, Saya Wacana Chrisian Universiy and MNHN (Muséum Naional
d’hisoire naurelle) in Paris. Pokdarwis Wonderul Sangiran received exper

Figure 3. Field visi or
lanern park easibiliy sudy

Figure 4. Lanern park
planning and design process
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guidance in boh he planning and concepual design o he park. Figures 3 & 4
show he process o developing he planning and concepual design o he park.

As he iniial acions o realize he park, hey sar wih an incubaor projec in
which he Pokdarwis Wonderul Sangiran opened an exhibiion sie wih
scienific posers (Figure 4) and lanerns represening he ancien Hippo
(Hexaproodon sivalensis) (Figure 5) and Rhizophora (Figure 6). The lanerns
were creaed in he real size visualising he real Hexaproodon sivalensis and
Rhizophora supervised by archaeologiss. Taking ino accoun aesheic
consideraions, he lanerns are made o atracive colorul maerials o atrac
school children who are he main marke or he museums in Sangiran. From
he inormaion in he posers, visiors can learn abou he lives o he
Hexaproodon sivalensis in he swamp environmen. The exhibiion sie is
locaed sraegically near he he Krikilan Museum, he museum wih he highes

Figure 5. Hexaproodon
sivalensis lanern

Figure 6. Rhizophora
lanern
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number o visiors. Even hough hey sill sruggle o atrac visiors, eors o
convey scienific value o he public are here. They provide a box o
appreciaion, in which visiors can volunarily conribue or he coninuaion o
he projec.

5- Tensions among dieren sakeholders

Sangiran is one o he heriage sies wih high populaion densiy as more han
200,000 inhabians live in he area. Sangiran covers an area o 56 km² bu only
1 percen o he area belongs o he governmen (Sukronedi & Haryono, 2016).
Thereore any policies issued regarding he heriage sie aec he locals
significanly. The siuaion is more complex because he majoriy o he
inhabians depend on culivaing he rain-ed arms or or heir living.

Undoubedly, living in he heriage sies has brough a number o consequences
on he livelihood o he locals due o he applicaion o a number o resricions
in order o manage and proec he ossils and mainain he environmen. Prior
o he designaion o he sie as he world heriage, he Indonesian governmen
has implemened a number o policies wih he inenion o proec he ossils
a he sie. The firs was when he Minisry o Educaion and Culure o he
Republic o Indonesia issued he decree number 070/1977 declaring Sangiran
area as a naionally proeced culural sie o human evoluion during he
Pleisocene. Laer on, in 1992, Law Number 5/1992 was issued and hen revised
wih Law Number 11/2010 o equip he Sangiran heriage sie wih a
comprehensive proecion including proecion rom illegal rading o he ossils
and area mainenance afer he designaion o he sie as a world heriage
(whc.unesco,or/en/lis/593/).

Despie a number o posiive acions such as reoresaion o avoid erosion and
landslides, ensions among he communiy members and also beween he
communiy and he governmen is unavoidable. The enorcemen o Law 11/2010
brings he consequences on he land managemen including he privae land
belonging o he communiy. Based on he Law, he Sangiran sie is divided ino
dieren zones or managemen and conservaion purposes. The residens can
no easily culivae he land or change he landscape reely afer he
implemenaion o he Law. Beore hey execue heir plan, residens have o
repor o Indonesian Heriage Agency firs and he insiuion will do
assessmen o make sure ha he aciviies do no aec he heriage negaively
(Suparno, e. al., 2021). These circumsances creaed significan obsacles or
residens seeking o uilize heir land or agriculure, which remains heir
principal source o livelihood.

Consequenly, someimes rivalries among dieren groups o communiies are
also heard as he consequences o developmen policies. Some may consider
ha ohers ge more benefis or opporuniies rom he developmen. During
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he field program o Human Origin Heriage, we also observed some emerging
ourism iniiaives rom dieren communiy groups. The iniiaives are
appreciaed, however, ragmened communiies may rigger ricions and
conflics i communicaion among he groups is no well mainained. Evenually
he social ensions may aec he susainabiliy o he heriage sie as a ourism
desinaion.

6- Degrading environmenal condiion

Good qualiy o environmen is a prominen selling poin in ourism indusry,
meanwhile Sangiran as a world heriage sie sruggle wih he environmenal
issues which may aec he resources. Alhough or he momen, he
environmen o Sangiran including he areas where he mos imporan ossil
discoveries were made no opimally promoed as ouris atracions, he
environmenal challenges in Sangiran have been obvious. Experiences in oher
more esablished desinaions as shown by Gaughan e al. (2008) in heir sudy
in Angkor Va, Cambodia; he sudy o Sai, R., & Ongkhluap, S. (2012) a he
Hisoric Ciy o Ayuthaya, Thailand; he sudy o Thinh e al. (2019) in Hoi Anh,
Vienam among ohers showed ha ourism aciviies can eiher pu more
burden o he environmen or inensiy he exising problems. Thereore,
environmenal managemen sysem should be pursued o sysemaically
manage he curren environmenal problems and anicipae he poenial
problems caused by ourism developmen.

The degradaion o qualiy in Sangiran sie is mainly caused by waer polluion,
wase, and illegal consrucion maerial mining. The major waer polluion in he
rivers (Figure 7) come rom he baik indusry wase. For more han a decade,
liquid wase rom baik cloh producion in Pungsari Village, Plupuh Disric,
Sragen Regency has been flowing o he river, despie he ac ha he area is
wihin he proeced zone under naional law and inernaional regulaions
(Sugiyano, 16 Feb. 2025). Apar rom waer polluion, anoher alarming issue is
he illegal litering. In some places, piles o wase are ound in he surrounding.
Unmanaged wase can poenially damage he underground areacs, and
aec he aesheic and image o he world heriage sie. Anoher serious
environmenal problem is wih he illegal consrucion maerial mining such as
sand, pebbles and sones done illegally a he Sangiran sie. As repored in he
media, an illegal mining area was ound jus wo kilomeers away rom he
Krikilan Museum. A number o communiy members expressed heir concerns
abou he negaive impac o he mining on he he ecology o he
archaeological sie (Widjadjadi, 2024).
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7- Conclusion

This aricle is exploring he poenials o Sangiran World Heriage Sie as
Tourism Desinaion and he challenges aced by he desinaion in order o
mee he susainable developmen objecives. Earlier sudies showed ha
ourism developmen had he poenial o become alernaive source o income
or communiies living in he area o world heriage sie. The populaion who live
in he Sangiran sie live in povery and depend on he naure or heir living by
culivaing he land or growing crops and growing eakwood or did consrucion
maerial mining such as sand, pebbles, and sones prior o he issueing o
heriage proecion Laws. However, wih he issuance o Laws proecing he
ossils in he sies, access o he local communiy o he naural resources is
more limied. Thereore ourism developmen can be a good alernaive source
o income especially afer he designaion o Sangiran sie as a World Heriage
Sie.

As a world heriage sie, he ourism aciviies in Sangiran need o comply wih
he world heriage convenion and is operaional guidelines issued by UNESCO.
The ourism developmen is implemened in coherence wih he principles o
susainable ourism and guaraneeing he conservaion o he sie’s Ousanding
Universal Value. And susainable economic developmen in he heriage sie
should be achieved in order o mee he needs o he people wihou
undermining he resource isel (Nhamo & Kasamudanga, 2019).

A number o business iniiaives and communiy engagemen in ourism have
emerged in Sangiran heriage sie, bu or some reasons, only limied number o
people can benefi rom he developmen. Firs, he mos requenly visied
museum is he Krikilan museum which is he oldes and bigges museum among
ohers. Thereore he ourism relaed business developmen happens mainly in
his area. Second, some locals work as ouris guides or he museums. However,

Figure 7. Waer polluion in he river
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because he number o ouris visis are limied, only small percenage o locals
can be recruied.

Apar rom economic issues, he susainabiliy o he sie is also challenged by
ensions due o he law enorcemen o proec he sie and rivalries among
dieren groups in he communiy due o he imbalance benefis rom
developmen.

Despie he imporance o susainable environmen or ourism, we ound ha
anoher significan hrea o susainabiliy in Sangiran is relaed o he
environmenal challenges. In addiion o he naurally unsable condiion o he
land in Sangiran, he area also suers rom anhropogenic eecs ranging rom
illegal mining o illegal indusry wase managemen.

Dieren sakeholders including governmen, academics and local communiy
have pu eors o ensure he susainabiliy o he Sangiran world heriage sie.
Wihou undermining he long erm collecive eors done, o make sure ha
susainable ourism developmen can be achieved, a comprehensive susainable
ourism developmen planning needs o be defined in Sangiran world heriage
sie. Ideally, he susainable planning model should combine hree iner-
conneced dimensions o economy, environmenal conservaion and social
equiy ino a single, inerwining ramework (Padin, 2012).
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Absrac

The Indonesian archipelago hoss a rich array o prehisoric sies, spanning rom
he arrival o Homo erecus approximaely 1.8 million years ago o he
Ausronesian dispersal in he lae Holocene. These sies oer invaluable insighs
ino pas human lie, culure, and environmenal ineracions. Among hem, Java
Island, paricularly he Sangiran Dome, sands ou as a key region or
undersanding Homo erecus and early human evoluion. To communicae hese
imporan scienific findings o he broader public, he Indonesian governmen
has esablished five sie museums in Sangiran. These museums serve o bridge
he gap beween archaeological research and public engagemen by bringing
he knowledge uncovered a he sies ino accessible and educaional spaces. In
his way, sie museums uncion as vial links beween science and sociey.

Keywords

Sangiran Dome, World Heriage, Museum, Homo erecus, Pleisocene,
Disseminaion o Knowledge
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1- The relaion beween he value o he sies and he
esablishmen omuseums

Prehisoric sies in Indonesia archipelago range rom he arrival o Homo erecus
as he oldes humans 1.8 million years ago (Widiano, 2020; Husson e al., 2022),
o he Ausronesians dispersal in he second hal o he Holocene (Jacob, 1967;
Simanjunak e al., 2016; Widiano & Noerwidi, 2020a). Numerous sies have
been sudied hrough surveys and excavaions, providing inormaion abou
human pas lie, culure and environmen (see Soejono, 1993).

Presumably, Java Island should indeed be he main magne or he sudy o he
lie o Homo erecus because hominid remains were ound in various places
(Widiano, 2009), a he firs rank Trinil (Dubois, 1924), hen Sangiran (Sragen and
Karanganyar, Cenral Java, in 1934), Perning in Mojokero (Eas Java, 1936),
Sambungmacan (Sragen, 1974), Selopuro (Ngawi), Paiayam (Kudus, Cenral Java,
1979), Semedo (Tegal, Cenral Java, 2005), and more recenly a Bumiayu
(Brebes, Cenral Java, 2018; Widiano & Noerwidi, 2020b). This disribuion o
Homo erecus sies is represenaive o he oldes period in Indonesian
prehisory, which began 2 million years ago and ended around 100,000 years
ago. Homo erecus was skilled a making sone ools in he orm o chopper-
chopping ools reerred o as he chopper-chopping ool complex, which is
widespread in many pars o he world. So ar, he Indonesian archipelago is one
o he ew ceners o human evoluion in he world, apar rom Arica, Europe,
Fron Asia, and Eas Asia.

This exraordinary scienific inormaion, especially ha rom he Sangiran
Dome, had o be conveyed o he public and he Governmen o Indonesia,
hrough he Direcorae General o Culure (Minisry o Educaion, Culure,
Research and Technology), has esablished five sie museums in Sangiran. The
purpose is o bring inormaion rom he sie o he museum, ha will make
public enjoy i. In his sense, he museum sie is a link beween science and
communiy.

The sie museums are realized in accordance wih he provisions o a modern
museum, wih public displays modern echniques, accompanied by oher
aciliies such as sorage, laboraories, workshops, audio-visual rooms, seminar
rooms, researchers’ housing, and souvenirs shops. Thus, he public can
comorably enjoy he inormaion displayed in he museum, an ecien
ranser o knowledge process, and eel happy in visiing he museum.

2- Reminder abou he value o Sangiran World
Heriage propery

The long sory o human evoluion in he world canno be compleely separaed
rom he exisence o a barren srech o hilly land locaed in he middle o he
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border o Sragen and Karanganyar regencies in Cenral Java. Sangiran covers an
area o 8 × 7 square kilomeers, and he land is now known as he Sangiran sie,
whose sory has echoed loudly worldwide. One o he world’s ceners o human
evoluion emerged a leas 1.5 million years ago in his locaion.

Today, he Sangiran sie is a gian dome ha has eroded is op, resuling in a
large basin a he cener o he dome, characerized by undulaing hills. The soil
maerial, mainly black clay and fluvio-volcanic sand, is less erile and can be
very arid in he dry season. Neverheless, Sangiran’s poenial as one o he
world’s leading sies o human evoluion is clear. In erms o
paleoanhropological, archaeological, paleonological, and geological aspecs,
he Sangiran sie is he mos complee and imporan Pleisocene early human
sie in Indonesia and Asia. Since is discovery by G.H.R. von Koenigswald
hrough he discovery o a concenraion o flake ools in Ngebung in 1934, he
sie has pained a long picure o human evoluion over he las 1.5 million years,
represened by he evoluion o Homo erecus. H. erecus is he mos imporan
axon in he hisory o human lie beore reaching he sage o H. sapiens. H.
erecus ossils were ound sporadically and coninuously in he 8x7 kilomeer
sie area rom 1936 unil he las decade.

The Sangiran sie no only provides a picure o human physical evoluion since
1.7 million years ago, bu i can even provide a clear picure o culural evoluion
since 1.2 million years ago, aunal evoluion or 2 million years, and
environmenal evoluion or 2.4 million years. Fossils and sone ools o excellen
quaniy and preservaion have been ound a he sie in sraigraphic series
deposied uninerrupedly over 2 million years, wih environmenal changes
ranging rom marine, marshy, and erresrial environmens. Thereore, he sie
has emerged as a sie o grea imporance or undersanding human evoluion in
general, no only or naional ineress, bu has also been regarded as one o he
world’s ceners o human evoluion.

3- Designing and esablishing museums

From he essence o archaeological inormaion shown by Sangiran, he
quesion arises: how can he scienific inormaion be delivered o he public, as
well as undersood clearly? For example, he Sangiran sie’s managemen
conceps demand a clear, concepual, and comprehensive descripion o he
sie’s subsance. As wih many oher paleoanhropological and palaeonological
sies, he field siuaion a Sangiran ‘‘reflecs nohing’’, merely an expanse o arid
land, and is uterly incapable o elling us much abou he evoluion o humans,
culure, and heir environmen, which is very rich and powerul. Such a siuaion
is in sark conras o he millions o years o exraordinary archaeological
inormaion. I is almos cerain ha Sangiran is o ineres only o scieniss and
specialiss, especially o expers in archaeology, hisory, geology, and oher earh
sciences, and no a all o he lay public. In he eyes o his later group, he
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Sangiran sie only appears as an arid land, wih ho air ha causes sweaing and
very heavy o explore. Ordinary people are very relucan o come o Sangiran,
so he scienific inormaion i unusually possesses has ye o be discovered o
hem. The greaness o Sangiran or human evoluion is wha he public should
see, eel, and own. Then, how can he public also enjoy and undersand he
inormaion o pas lie, as he scieniss and specialiss have also obained?
Wha is he endeavor o underake so ha he inormaion can be accessed
quickly and clearly by ordinary people? There is only one way o make he
messages o he pas accessible o he public: esablish a represenaive
inormaion cener in he sie area in he orm o a sie museum wih a modern,
explanaory, and comprehensive display, bringing inormaion abou pas lives.
This way, people do no have o go o he field i hey wan o know inormaion
abou a sie bu can visi he sie museum. In his case, he process o
ranserring scienific inormaion rom a sie o he communiy will be bridged
by a sie museum. The sie museum is a aciliaor or scienific inormaion o
be undersood by he communiy. Scienific inormaion rom he field will reach
he communiy hrough i.

The esablishmen o hese poenial sie museums sared in 2004 when (a
ha ime) he Direcorae General o Hisory and Aniquiies (now he
Direcorae General o Culure, Minisry o Educaion and Culure, Research and
Technology) finished preparing he Sangiran Developmen Maser Plan, which
conains sie developmen policies. During he wo years o preparaion, he
Maser Plan also involved regional sakeholders and expers (including rom
universiies) beore finally being declared complee in early 2005. The
publicaion o he Sangiran Sie Maser Plan was ollowed by preparing a Deail
Engineering Design (DED), which also involved expers and sakeholders. The

Figure 1. Reconsrucion o Sangiran 17 & Homo floresiensis (scienific collaboraion:
Elisabeh Daynes, Harry Widiano, Dominique Grimaud-Hervé (picures H. Widiano)
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manuscrip was compleed in 2007 so ha wih he publicaion o he Maser
Plan and DED, here was an apparen reerence or he developmen o he
Sangiran sie, boh based on he concep o sie preservaion and is uilizaion
or culural ourism purposes.

4- Five museums in he Sangiran Dome

The Sangiran sie presens excellen inormaion on human evoluion over 1.7
million years, aunal evoluion over 2.0 million years, culural evoluion over 1.2
million years, and environmenal evoluion over 2.4 million years. Homo erecus
was firs presen on Java Island 1.7 years ago, evolving ino archaic Homo erecus
and ypical Homo erecus. In a vas swamp environmen, hey coexised wih
various auna rom he early Lower Pleisocene. They sared making sone ools
as early as 1.2 million years ago. Over ime, he swamp environmen a Sangiran
changed ino a erresrial environmen hrough he deposiion o volcanic rocks
o he Kabuh and Noopuro Formaions in he Middle Pleisocene period,
coupled wih he increase in animal species number in he Middle Pleisocene.
Flake ools, and chopper-chopping ools were ound in his se o volcanic rock
layers. The Sangiran sie represens a phase o lie rom he Pliocene o he
Upper Pleisocene. The Sangiran sie, as a vas grand sie (56 square kilomeers)
wih a pas chronology o 2.4 million years, ges privileged wih he consrucion
o he sie museum a 5 cluser poins. The clusers are Krikilan as he visior
cener, Ngebung, Bukuran, and Dayu as is saellies.

• Krikilan Cluser is a visior cener, an inormaion cener abou early human
lie in Indonesia, he Homeland o he Java Man. This cluser is he umbrella o he
oher clusers and he source o inormaion abou oher ancien human sies in

Figure 2. Reconsrucion o a Segodon (lef), o Ngebung excavaions (upper righ)
and ron enrance o Ngebung museum (lower righ) (picures H. Widiano)
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Indonesia (such as Trinil, Kedungbrubus, Ngandong, Sambungmacan, Mojokero,
Ngawi, Paiayam, Semedo, and Bringin). The presenaion o his inormaion is also
linked o inernaional inormaion, namely Sangiran’s posiion in he conex o
human evoluion in he world (Figure 1).

• Ngebung Cluser specifically presens inormaion abou he hisorical
discovery o he Sangiran sie, especially since he discovery by von Koenigswald in
1934. Von Koenigswald’s ravels wih W.F Tweedie in he Ngebung hills uncovered
several flake ools associaed wih verebrae aunal ossils characerized by he
Trinil Fauna o he Middle Pleisocene Period. These ools, which would laer
become known by he amous name Sangiran Flake Indusry, led von Koenigswald
o declare his convicion more han 70 years ago: ‘‘These are flake ools, ancien

Figure 3. Bukuran Museum (op) and reconsrucion o various Indonesian hominin
orms (Homo erecus and H. floresiensis) (picures H. Widiano)
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human culure. Here, someday, ossils o ancien humans will be ound, jus like in
Trinil and Ngandong...’’. His asue predicion was proven wo years laer (Figure. 2).

• Bukuran Cluser This cluser is explicily dedicaed o inormaion on he
discovery o ancien human ossils, along wih a brie accoun o human evoluion
(as he whole sory is presened a he visior cener Krikilan Cluser). The
presenaion model and aciliies o he Bukuran inormaion cener are equivalen
o he Ngebung Cluser (Figure 3).

• Dayu Cluser was developed o inorm he laes research resuls, as i is he
sie o he discovery o he oldes sone ools in Sangiran and even in Indonesia,
derived rom an ancien river deposi ha flowed beween swamp environmens
1.2 million years ago. Thereore, visiors can descend o he excavaion sie o
observe he 1.2 million-year-old ancien river deposis, along wih he sraigraphy
and areac findings in heir sraigraphic conex (Figure 4).

• In addiion, Manyarejo excavaion spo, a sie excavaed by Truman
Simanjunak, which yielded a layer o Homo erecus habiaion 700,000 years ago,
is a museum sie in is own righ. This spo shows he relaionship beween he soil
layer and he culure, which a he ime o excavaion, showed a lie even in he
early Middle Pleisocene (Figure 5).

Figure 4. . Reconsrucion o game huning in swamp environmens by archaic
Homo erecus (picure H. Widiano)
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5- Conclusion

The consrucion o modern museums, noably in Sangiran, has changed he
ace o museums in Indonesia. Today, here are more han 450 museums in he
archipelago, divided ino museums owned by he cenral governmen, local
governmens (provincial, disric and ciy) and he privae secor. Museums
owned by he cenral governmen are usually good and comorable o visi
because hey are in accordance wih he museums desired by he public and
unded by he sae budge. Similarly, many privae museums have also me he
expecaions o he public because heir displays are ailored o he public’s
desires: spacious rooms, opimal climaizaion, suppored by modern
echniques, inormaion provided briefly bu clearly and ecienly. Visiors eel
comorable wih privae museums, even hough he enrance icke is quie
expensive. In conras, many museums owned by local governmens receive
minimal unding rom heir regions, due o limied local unds. As a resul, i is
no uncommon or he museum o appear as i is, so i is unable o atrac
visiors.

Tha is why he consrucion o sie museums and oher museums by he Cenral
Governmen prioriizes modern museums ha are un o visi. Some o hese
museums were evenually handed over o local governmens or ownership and
managemen, allowing hem o disseminae he inormaion displayed in a
museum more ecienly. On he oher hand, visiors soon increased
dramaically, as visior saisics soon showed a significan increase. For
example, since he consrucion o he 5 sie museum clusers in Sangiran, in 2

Figure 5. Excavaion ha yielded Middle Pleisocene culural layers a Manyarejo
(picures H. Widiano)
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years, visiors have increased by 400%, and have coninued o increase in
ollowing.

This is one o he posiive impacs o he consrucion o modern museums by
he Direcorae General o Culure. The inormaion o an exraordinary sie has
been displayed well and atracively in a sie museum. The communiy is
immediaely close o he museum and is scienific conen, and vice versa, he
museum becomes less disan rom he communiy and inormaion rom he
sie can be displayed and absorbed by he public easily. In he uure, i is hoped
ha similar sie museums can sill be buil, so ha he process o ranserring
knowledge can be obained by he communiy more reely and easily.

Reerences

Dubois, E., 1924. On he principal characers o he cranium and he brain are he mandible and

he eeh o Pihecanhropus erecus. Kon. Ak. v. We. A’dam, Proceedings, 83, (27), p. 265–278.

Husson, L., Salles, T., Lebaard, A.E., Zerahe, S., Braucher, R., Noerwidi, S., Aribowo, S., Mallard,

C., Carcaille, J., Naawidjaja, D.H., Bourle` s, D., 2022. Javanese Homo erecus on he move in

SE Asia circa 1.8 Ma. Scienific Repors 12, (1), 19012.

Jacob, T., 1967. Some problems peraining o he racial hisory o he Indonesian region. Ph. D.

Disseraion. Universiei Urech, Urech.

Simanjunak, T., Okaviana, A.A., Handini, R., 2016. Updaed views on he Ausronesian sudies in

Indonesia. In: Praseyo, B., Masumura, T.S., Simanjunak, T. (Eds.), Ausronesian Diaspora: a new

perspecive. Gadjah Mada Universiy Press, Yogyakara, pp. 207–222.

Soejono, R.P., 1993. Jaman Prasejarah. In: Poesponegoro, M.D., Noosusano, N. (Eds.), Sejarah

Nasional Indonesia I: Jaman Prasejarah. Balai Pusaka, Jakara.

Widiano, H., 2009. From Homo erecus o Homo floresiensis: An enigma o archaeological

heriage in Flores during he Pleisocene. In: Saidin, M., Razak, K.A. (Eds.), Proceedings o

Inernaional Seminar on sharing o our archaeological heriage. Johor, Yayasan Warisan Johor,

Malaysia.

Widiano, H., 2020. Sangiran in he conex o early migraion in Java. Yayasan Obor Indonesia,

Jakara.

Widiano, H., Noerwidi, S., 2020a. Ausronesian diaspora in Indonesia based on human skeleal

remains. In: Indonesia, he Grea House o Ausronesia: From prehisoric imes o he presen.

Wes Java Archaeological Cenre, Bandung, 1–18, htp:// dx.doi.org/10.24164/prosiding. v3i1.2.

Widiano, H., Noerwidi, S., 2020b. Time o look Wes: A new inerpreaion o he disribuion o

Homo erecus finds in Java. Archaeological periodical 40, (2), p. 153–178.



66 Sangiran Today II: Sarring Heriage



67Widiano e al.

Developing Aciviies in Line
wih he World Heriage

Sraegic Objecives in Indonesia:
he CHEADSEA Unesco Caegory II
Cener and he Human Origins

Heriage Projec

By

Harry Widiano, Naional Research and Innovaion Agency, Jakara, Indonesia,
harrywidiano58@gmail.com

Anon Ferdiano, Naional Research and Innovaion Agency, Jakara, Indonesia,
anonerdiano18@gmail.com

François Sémah, Muséum naional d’hisoire naurelle, Paris, France &
Universias Krisen Saya Wacana, Salaiga, Indonesia, rancois.semah@mnhn.r

Absrac

We briefly inroduce here he UNESCO Caegory II Cener CHEADSEA (Cener
or Human Evoluion, Adapaion, and Dispersals in Souheas Asia), inended o
serve, noably, as a regional and inernaional hub or advancing collaboraive
research, heriage conservaion, and educaional oureach ocused on he
ancien hisory o humankind in Souheas Asia. The Cener’s objecives mach
well wih hose o he HOH program, which was coupled in 2025 wih he
Sangiran Inernaional Youh Forum (SIYF) UNESCO-suppored iniiaive. Overall,
his synergy resuls in aciviies ha oser he image o CHEADSEA, and he
reached oucomes represen good pracices a he crossroads o scienific
disseminaion and celebraion o prehisoric heriage.
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1- A Unesco Caegory II Cener devoed o Souheas
Asian Prehisory

The UNESCO Caegory II Cener (C2C) CHEADSEA (Cener or Human Evoluion,
Adapaion, and Dispersals in Souheas Asia) was ounded semming rom he
dynamism o he Indonesian Governmen’s eors o proec, preserve and
disseminae he rich counry’s heriage re. prehisory, anchoring very deep in
ime (almos 2 million years or he oldes remains).

During he las 15 years, his dynamism is documened hrough he major role
played by he counry in he Souheas Asian region re. numerous aspecs o
prehisoric heriage which are currenly a sake, such as:

• he rapid developmen o significan research programs on a naional, Asian-
wide and inernaional scale (e.g. hominid ossils, rock ar discoveries or early
agriculural pracices);

• he proecion o sies (ofen acing heavy risks under ropical climaes) and
ha o he indissociable moveable heriage (areacs, ossils and associaed
documenaion);

• he necessiy o secure public access o he heriage and also o make use
o his culural asse in erms o susainable developmen (specific iniiaives re.
ourism ec.)

CHEADSEA, under he auspices o he Direcorae General o Culure hen
subsequenly he Naional Research and Innovaion Agency, serves as a regional
hub or advancing collaboraive research, heriage conservaion, and
educaional oureach ocused on he deep hisory o human presence,
behaviours, and environmenal ineracions in Souheas Asia.

2- CHEADSEA and HOH’s synergy

Cenral o CHEADSEA’s vision is he Human Origins and Heriage (HOH)
program, a collaboraive academic iniiaive ha brings ogeher higher
educaion insiuions such as he Muséum Naional d’Hisoire Naurelle
(MNHN), Universias Krisen Saya Wacana (UKSW) and he Inernaional Maser
in Quaernary and Prehisory consorium. The Indonesian minisry o Culure is,
or is par, responsible or he Sangiran Youh Inernaional Forum (SYIF, an
iniiaive suppored by UNESCO, involving young people rom around Sangiran
sie), grouping young sudens rom Sangiran who ollowed a large par o he
paricipaory school’s aciviies.

HOH embodies CHEADSEA’s mission by osering inegraive, sie-based
approaches ha connec archaeological research wih paricipaory educaion
and susainable heriage managemen. Through aciviies a key sies like
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Ngebung wihin he Sangiran World Heriage propery, he program promoes
inclusive pracices ha build local capaciy, suppor sie preservaion, and
significanly engage communiies and diverse sakeholders. This was especially
he case during he HOH 2025 ediion, which aimed a co-creaing narraives re.
human hisory and a highlighing he imporance o Ngebung sie.

CHEADSEA as a UNESCO C2C and he HOH school share a srong sraegic
synergy, grounded in muual goals ha align closely wih UNESCO’s prioriies
and he World Heriage sraegic objecives. Their collaboraion suppors
research, educaion, heriage sewardship, and susainable developmen.

Tha synergy advances UNESCO’s objecives o capaciy building and educaion
by oering hands-on raining o sudens rom he European Inernaional
Maser in Quaernary and Prehisory, rom various cursi o Indonesian
universiies, and also local residens, while acively involving young researchers
hrough an immersive paricipaory program. This work reflecs he sraegic
prioriy o developing eecive capaciy-building iniiaives, especially or
sudens.

In suppor o muli- bu especially iner-disciplinary collaboraion, HOH brings
ogeher archaeology, geology, anhropology, heriage sudies, communicaion,
ourism and susainable developmen sudies, promoing boh local and
inernaional insiuional parnerships ha echo UNESCO’s goals o osering
global cooperaion and inerculural dialogue. SIYF, or is par, is open o any
suden originaing rom he sie’s area who is willing o engage in he above-
menioned objecives.

Furhermore, HOH prioriizes communiy engagemen and heriage sewardship
by developing paricipaory sie programs wih local residens and co-managing
educaional heriage projecs a acive archaeological sies. These iniiaives
direcly conribue o he World Heriage objecive o enhancing he role o
communiies in he conservaion and susainable use o heriage.

3- Maching he World Heriage Convenion crieria

Thereore, by acing as a model or collaboraive heriage governance in a
culurally diverse region, HOH and CHEADSEA ogeher embody he vision o a
UNESCO C2C, including bu also going beyond he World Heriage sraegic
objecives.

The HOH school implemened his year, as refleced by he sudens’ repors
published in his volume, has direcly conribued o he proecion,
inerpreaion, and educaional use o heriage ha mee UNESCO World
Heriage crieria, wih a srong ocus on he Sangiran Early Man Sie—recognized
as a World Heriage Sie since 1996.
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In accordance wih Crierion (iii), which highlighs he imporance o preserving
excepional esimony o culural radiions or civilizaions ha have
disappeared, he program provided educaional and scienific insighs ino early
human lieways. Addressing Crierion (v), he program explored he evoluion o
human-environmen ineracions, adapaion sraegies, and land-use paterns
rom he Pleisocene hrough he Holocene. Furhermore, in suppor o Crierion
(vi), HOH engaged in paricipaory preservaion and public educaion eors
ha srenghen he living culural relevance and collecive memory o human
origins, linking scienific undersanding wih ideniy, heriage and hisory o
science. By aligning is aciviies wih hese crieria, he 2025 HOH program
suppored he goals o he UNESCO World Heriage Convenion o saeguard
culural and naural heriage o Ousanding Universal Value (OUV), while
osering communiy engagemen and sewardship o his legacy.

One ineresing iniiaive o he 2025 school, as menioned above, is he
paricipaory co-creaion o narraives relaed o a quie long human hisory.
Such projecs implemened by sudens in collaboraion wih communiies are
a he crossroads o scienific disseminaion and celebraion o heriage, hence
merging wo caegories o good pracices.

4- Conclusion

Overall, he previous HOH paricipaory raining schools (since 2018) and he
subsequen HOH-SIYF implemenaions (2024-2025) have demonsraed he
vial role ha inclusive, research-based, and communiy-oriened iniiaives can
play in saeguarding World Heriage sies. By inegraing scienific research,
heriage educaion, and paricipaory engagemen, he program no only
reinorces he Ousanding Universal Value o he Sangiran Early Man Sie bu
also osers a deeper connecion beween local communiies and heir shared
human pas, which can have ruiul oucomes in erms o susainable
developmen.

These eors ully jusiy he close collaboraion underaken his year wih he
recenly acivaed CHEADSEA UNESCO C2C. Togeher, hey underscore he
imporance o coninuing collaboraive, inerdisciplinary approaches o heriage
preservaion ha bridge he gap beween global significance and local meaning,
ensuring ha such major sies as he Sangiran Dome remain proeced,
undersood, and valued or generaions o come.
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The value o Ngebung sie
By

Sadiman Subur, ounder o he Pokdarwis Wonderul Sangiran

The ollowing saemen originaes rom an inerview ranscrip by Leonard
Fernando, UKSW, hen edied ogeher wih he auhor.

Hisory o Ngebung sies

Firs, Ngebung is according o me an hisorical place. The sory began when von
Koenigswald, a he op (riangulaion poin) o he hill, ound flakes made by
ancien humans. He subsequenly, ogeher wih Toomarsono, chie o Krikilan
village, organized surveys and collecs wih local inhabians, including my lae
moher (who washed von Koenigswald garmens, ull o “sedimen” and my
name is Sadiman), Saina, Tanu, Ciro and ohers. I is here, near he riangulaion
poin, and in he litle ravine nearby, ha he sory began.

Then von Koenigswald brough his disciples here: Teuku Jacob, who was o
become Proessor a Gajah Mada Universiy, and S. Sarono, who became
Proessor a he Insiue o Technology in Bandung. Proessor Soejono,
archaeologis, came here also. Alogeher wih local inhabians, hey organized
surveys and many areacs and ossils were discovered. All his happened
beore I was born. When I was a kid, he landscape here was covered by paches
o ores and grassland.

As a litle boy, I learned how o find ossils, especially afer heavy rains when he
land is subjec o erosion, and I brough he ossils I ound o Toomarsono. I
remember wih nosalgy, when I was in high school, he day when Toomarsono
(Mbah Too) asked “Bur, bring me o he riangulaion poin”, and I drove him on
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my moorbike. This is he day he augh me he hisory o he people who
worked in Ngebung (Figure 1). I also ofen colleced sone bolas in he field and
brough hem o him, bu he paid no atenion o such hings, convinced hey
were naural sones. Only a he end o his lie, afer having seen he resul o
he excavaions in Ngebung, was he convinced ha hese bolas were sone
ools.

Figure 1. Map o Sangiran Dome locaing Ngebung area

Figure 2. The 1990s: The Kabuh layers a Ngebung (phoo F. Sémah)
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A he ime I was a eenager, Toomarsono inroduced me o François Sémah
and Tony Djubianono, sill sudens a he ime, and I helped surveys unil hey
organized excavaions in 1989-90 (Figure 2). François’ excavaions in Ngebung
coninued every year, and in beween excavaions campaigns he sie was
covered wih plasic bags and proeced by sand. During heir absence, I
regularly came o monior he sie, especially afer heavy rains. This is how I
ound he Kresna emur, in he yellow sils a he basis o Kabuh, jus above he
Grenzbank. The ossil could be los i no colleced, and his discovery
complemened he finds o human eeh and sone ools on he sie.

From Ngebung o oher sies in Sangiran

Bu he sory doesn’ end here. During he early 2000s, I ound a human cranial
ragmen (par siuaed near he ear) in he Grenzbank a Sendang Klampok,
very near o Ngebung (Figure 3). The Grenzbank here is heavily eroded, no
compac, bu conains ossils and even a big flake rom an elephan usk. A he
ime he sie was sudied also by Boris, a French suden who slep in my house
(here was no mess in Sangiran a he ime).

These sudies led me o beter undersand he ossil-bearing sies in Sangiran,
rom Ngebung o Sendang Klampok and Glagah Ombo, and even urher away,
on a land I own in Pucung we ound human eeh and very small bolas, and
made excavaions in he 2010s (Figure 4).

Figure 3. The 2000s: Discovery o
Sendang Klampok ragmenary skull
(phoos F. Sémah & Kasman Seiagama)

Figure 4. The 2010s: Excavaion a
Pucung PCTS sie (phoo A-M. Sémah)
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A his ime I had also he opporuniy o work wih Pro. Sarono, i was he
ime o he discovery o Sangiran 22 near Sendang Klampok, he organized
excavaions and I helped in he field: discoveries were areacs and one lower
lef mandible ragmen o Pihecanhropus. I suppose Pro Sarono appreciaed
my help because he ofen came o me afer; he worked also wih he American
researcher Donald Tyler. I worked also wih Pro Harry Widiano and also very
ofen wih Pro Truman Simanjunak, who very ofen asked me o help surveys,
o ideniy sies where o organize excavaions.

All hese sies, during 40 years, became place o rain young researchers,
Indonesian and oreigners, who sudied in Indonesia or in Europe. Coninuous
and deailed research appears o be he key o accumulae imporan daa
abou Sangiran, and all hese sies are acual asses. Though, hey are or some
endangered, especially by erosion, and i is he ask o he governmen o
proec hem, who has o work in close collaboraion wih he inhabians.
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A- THE CHALLENGE AND RELATED SCIENTIFIC MESSAGES

A1- Sae o he ar

Krikilan museum

Krikilan museum is one o he larges in he region. This museum oers
exensive displays relaed o Pihecanhropus erecus. I provides a wealh o
background inormaion, conains numerous panels, skull replicas, and sone
ools ha illusrae he maerial culure o Pihecanhropus erecus. The
museum's exhibiions help visiors develop a oundaional undersanding o
Pihecanhropus erecus such as he discovery, characerisics and is role in
human evoluion (Figure A.1).

One significan oversigh is he lack o an explanaion or he renaming o
Pihecanhropus erecus o Homo erecus, a key ransiion in he scienific
undersanding o human evoluion. On he oher hand, we have dieren erms
such as Java men, missing link, Pihecanhropus erecus or Homo erecus o
reer o he same individual.

Absrac

A he beginning o he 20h cenury, he discovery o Pihecanhropus erecus
(now Homo erecus) in Indonesia marked a milesone in human
paleoanhropology. The discovery o hese ossils by Eugène Dubois no only
provided angible evidence o an evoluionary "missing link" bu also sparked
debaes in scienific, hisorical, and religious circles. Iniially classified as an
"ape-man," is subsequen reclassificaion o he genus Homo reflecs a grea
advance on he hisory o science. This muliaceed hisory encompasses
scienific endeavors, indigenous radiions, and challenges o Darwinian heory
a he beginning o he 20h cenury. Wihin his ramework, his projec aims o
explain his scienific milesone in simple language hrough Wayang ar or a
general audience. The projec was developed by exploring Sangiran, he mos
imporan region in he sudies o he Pihecanhropus erecus and analyzing
he inormaion presened. Furhermore, he design o he Wayang sory was
carried ou wih he acive paricipaion o an exper in his ype o ar and he
idea o exposing scienific knowledge. This projec seeks o generae a beter
undersanding o he imporance o Pihecanhropus erecus, promoe local ar,
oer new media or ouris guidance, and educae in a way ha enhances
communiy engagemen wih museums and projecs.

Keywords:

Pihecanhropus erecus, palaeoanhropology, hisory o science, Homo,
Wayang, Sangiran
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Despie hese drawbacks, Krikilan Museum has considerable poenial. Is
sraegic locaion and size give i he abiliy o atrac a diverse local audience
and inernaional visiors. To enhance he visior experience, he museum could
ransorm is educaional model by oering more ineracive and engaging
exhibis. The Krikilan museum could provide immersive experiences ha allow
visiors o acively engage wih he maerial culure o Pihecanhropus erecus
(Figure A.2).

Figure A.2. Bola: Maerial
culure o Pihecanhropus
erecus

Figure A.1. Reconsrucion o
he Pihecanhropus erecus
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Bukuran museum

Bukuran museum excels in ineraciviy wih he users. Is exhibis are designed
o engage visiors o all ages, wih educaional displays ha provide dynamic
and ineresing ways o learning abou Pihecanhropus erecus. The museum’s
ocus on ineracive experiences helps oser a deeper undersanding o he
scienific and culural narraives surrounding human evoluion.

Manyarejo museum

Manyarejo museum sands ou or is unique narraive ocus on he Balung Buo
myh (see below Par B), oering a culurally rich perspecive o how he original
communiies inerpre he presence o ossils in Sangiran. This myhological raming
provides a disincive soryelling elemen ha can engage local communiies,
creaing a bridge beween scienific undersanding and culural heriage.

To enhance is scienific credibiliy, he museum could urher develop is exhibis
by incorporaing more inormaion on he scienific processes ha ollow
excavaion, such as laboraory analysis and he publicaion o research findings.

Ngebung museum:

Ngebung museum provides a ocused educaional experience on he auna o
he Pihecanhropus erecus era. The museum’s educaional displays are boh
atracive and inormaive, bu i alls shor in addressing he culural and
behavioral aspecs o Pihecanhropus erecus. While he exhibi’s ocus on
auna provides a solid undersanding o he ecological conex in which
Pihecanhropus erecus lived, i doesn’ explore he culural, social, and
echnological advances made by hese early humans.

A2 - Scienific messages

Inormaion display

According o our visi we can arm ha crucial daa such as he discovery o
Pihecanhropus erecus, characerizaion o he species, maerial culure and
behavior are displayed in he dieren exhibiions a Sangiran.

From undersanding our sae o he ar, we could deermine how our projec
could reach all kinds o dieren audiences, rom young kids o academics. And
hrough scienific mediaion, we can hope ha simple medias could deliver
scienifically accurae messages presened below.

1. Discovery

Reelling he discovery o Pihecanhropus erecus wih inegral figures in he
discovery o he human ossils in Sangiran and why he name Pihecanhropus
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erecus was setled or. The discovery o Pihecanhropus erecus (laer
reclassified as Homo erecus) a Sangiran marked a pivoal momen in
paleoanhropology.

Eugène Dubois firs idenified he species in 1891 in Trinil, Java. His discovery was
based on a skullcap, a molar, and a emur. He iniially named i
Anhropopihecus erecus ("uprigh man-ape") and laer Pihecanhropus
erecus (Dubois, 1894). reflecing conemporary debaes abou human evoluion
(Figure A.3). Laer, he paleonologis Gusav Heinrich Ralph von Koenigswald
expanded on he discoveries in he 1930s a Sangiran, uncovering more han 50
Homo erecus ossils, and also a Mojokero (Eas Java).

Figure A.3. The arrival o Dubois in
Indonesia and he discovery o
Pihecanhropus erecus

Figure A.4. Balung Buo
myh apesry

Figure A.5. Skull replica o Sangiran 17
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These finds cemened Indonesia, especially Java Island, as a crucial place or
human evoluionary sudies. The reclassificaion o Homo erecus by Erns Mayr
in 1950 unified he Asian and Arican specimens under a single species,
emphasizing anaomical coninuiy.

2. Misconcepions

The misconcepion o Pihecanhropus erecus being an “ape-man” and
reciying his hrough he culural and behavioural atribues ha have been
atribued o i, and led o is ulimae classificaion ino he Genus Homo wih
he ull binomial name o Homo erecus.

3. Tradiional myhs and science

Inegraing he early radiional undersandings o ossils hrough he myh o
he Balung Buo (Figure A.4) and reieraing ha alhough hese are legends, i is
hese legends ha laid he oundaion or scienific research in Sangiran,
ogeher wih he already acive local populaion engaging in ossil collecing.

4.BirhoPaleoanhropologyandWorldHeriage saus

Including how he sudies in Sangiran caapuled o he developmen o Paleoanhropology
as a scienific discipline and such sudies led o Sangiran obaining he UNESCO World
Heriage saus due o is ousanding universal value orPrehisory (FigureA.5).

The sraigraphic layers o Sangiran preservemore han onemillion years ohominid aciviy,
yielding remains o over one hundred Homo erecus individuals and a large par o he
world's known hominin ossils. Is UNESCOWorld Heriage saus recognizes is unparalleled
conribuion o he undersanding o human dispersals, echnical innovaions, and
adapaions.

B- RESEARCH

Aciviies

To address on how and wha o presen or our subjec, one o he iniial
aciviies ha we conduced was o observe he daa and inormaion in regards
o he Pihecanhropus erecus in he five museums ound in Sangiran. We
analyzed he daa and narrowed i down o wha was generally lacking and wha
was presen in museums so ha we can use hese elemens o convey our
messages which have been addressed in Par A above.

Exensive lieraure review (Alink e al.,2016; Dubois, 1894; Shipman and Sorm,
2002; von Koenigswald 1956) was conduced o implemen he characerisics o
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Figure B.1. Wayang a Java
residence © Keraon
Surakara Hadiningra

Figure B.2. Firs
meeing wih Mr. Joni
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Pihecanhropus erecus so ha hey can be applied o our narraive ha will be
adaped o he scienific messages we would like o convey. Subsequenly, we
argeed he ollowing imporan elemens:

• discovery o he Pihecanhropus erecus,

• culural and behavioural atribues ha make Pihecanhropus
erecus human,

• he change o he name o Pihecanhropus erecus o Homo
erecus,

• he emergence o paleoanhropology and he UNESCO World
Heriage saus.

Throughou our ime in Sangiran, our guide and group member Mr.
Sanoso has been exremely inormaive on he knowledge abou
Pihecanhropus erecus and is discovery. He has especially made he
eor o undersand he hisory o sudy o Pihecanhropus erecus
and o Sangiran in general. Furhermore, we have had several
exchanges wih Mr Sanoso in regards o his experience and houghs
abou he discovery and he reacions he receives rom visiors.

During he iniial Google call meeings held among our group on April 12
and 22, 2025, he idea o conveying he scienific message hrough an
arisic medium was proposed. Following visis o several museums on
May 1 and 2, 2025, and a subsequen visi o he residence o he
Javanese royal amily in Solo on May 3, 2025, he radiional
perormance ar o Wayang was idenified as a poenial medium or
message delivery (Figure B.1).

Furher group discussions were conduced, during which he suggesion
o using Wayang promped one o our eam members, who resides in
Sangiran and is acively engaged in he local ars communiy, o
recommend conacing a maser puppeeer named Mr. Joni. Mr. Joni is
a local schooleacher who also devoes par o his ime o Wayang
perormance. He has demonsraed a srong commimen o
soryelling, paricularly narraives cenered on he lie o ancien
humans rom he Sangiran area. As a resul, a meeing was scheduled
wih Mr. Joni on May 5, 2025, o learn more abou his soryelling
approach and discuss he poenial collaboraion (Figure B.2).

Prioriies in conveying he message

Through hese aciviies we have undersood how imporan i is o pu
emphasis on he role and he hisory o science, noably using he role
o Eugene Dubois in his journey o finding wha he dubbed he “missing
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link”. This is an aspec ha is exhibied in he museums we visied
(Figure B.3).

One o he principal challenges o our research quesion is o reconcile
he scienific ac ha Pihecanhropus erecus was human vs. religion
and radiion, which oer a compleely dieren perspecive o he
origins o humans. This appeared especially afer hearing rom Mr
Sanoso’s experience wih museum visiors who challenged him on he
origins o humankind reerring o religion. Addiionally, he also saed
ha while he reieraes aspecs o scienific research o visiors,
explaining abou Pihecanhropus erecus and evoluion in general,
visiors are ofen no convinced by hese acs. To address his, we
chose o illusrae his challenge hrough he culural and behavioral
atribues o Pihecanhropus erecus, or example oolmaking, huning
ec. in order o highligh is humaniy.

We recognize how subsanial his opic is, challenging religious belies.
Consequenly, his has encouraged us o incorporae characerisics o
Javanese culure in our narraive. This will be shown by including myhs such
as he Balung Buo (Figure B.4) which is a radiional Javanese myh
explaining ha he ossils ound in Sangiran were ha o gians. While hese
legends are undersood as myhs and are no direcly linked o our opic,
hey can help o illusrae he naure o humans and specifically he ancien

Figure B.3. An old map
displayed a Ngebung
museum showing
ossils discoveries in
Java

Figure B.4. The Myh o
balung buo apesry
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Javanese people’s atemp o explain naural phenomena (in his case he
occurrence o ossils), jus like Eugene Dubois’ descripion o he ape-man,
which was evenually correced o being ully human. This also helps
communicae one o our scienific messages (hisory o science), using an
aspec ha is amiliar o he public.

During our meeings wih Mr Joni, he shared wih us his larger Wayang Purba
projec (see par C1 below) abou he prehisory o Sangiran. He explained his
process o doing research wih books and museums and how his perormances
are based more on wha could have been he daily lie o Pihecanhropus
erecus, ambiioning hrough his long play o deliver a moral lesson. Mr Joni also
ends o include myhs and anasy-like componens o his work which is no
really based on scienific knowledge disseminaion. Through hese discussions
regarding he possible complemenariy o our and his projec, we realized how
he heme o “Hisory o Science” is imporan and were encouraged o make i a
prioriy.

Figure C.1. Discussion regarding he
echnical aspec oWayang Purba wih
he local puppe maser

FIgure C.2. Wayang Purba puppes o
he local puppe maser

Figure C.3. Consuling Mr. Joni or
conducing he perormance
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C- THE PROJECT

C1- The media

Following iniial consulaions wih Mr. Joni, i was definiely agreed o use
Wayang as our primary media. Wayang is defined as he porrayal o figures
using puppes or dolls in hearical perormances (Sulasui and Riano, 2025).
The puppes are operaed by a shadow puppe maser, known in Bahasa
Indonesia as a Dalang. The use o puppery is deeply rooed in Javanese culure
and i holds significan culural value hroughou Indonesia. This imporance was
inernaionally recognized when Wayang was inscribed in 2008 on he UNESCO
Represenaive Lis o he Inangible Culural Heriage o Humaniy.

Wayang serves o enerain, educae, and ransmi messages o he audience
(Sulasui and Riano, 2025). As such, i demands a simplified narraive
srucure o ensure clariy and accessibiliy. I is an ineracive and engaging
medium, ideal or eecively delivering scienific inormaion hrough ligh-
heared soryelling. This dual approach allows Wayang o simulaneously
capivae he audience’s atenion and convey educaional conen.

The projec seeks o build upon he exising culural oundaion in Sangiran
and o include as many collaboraors rom he local populaion as possible.
Following our iniial meeing, we proposed o Mr. Joni o ake he role o
Dalang or our narraive—a proposal he enhusiasically acceped (Figure C.1).
Mr. Joni is an ideal collaboraor no only because o his membership in he
communiy bu also due o his experise in Wayang perormance and his
commimen o public educaion hrough his medium. He specializes in a
more specific orm o Wayang he calls Wayang Purba, which incorporaes
narraives abou prehisoric humans, an ideniy closely associaed wih he
Sangiran region and disinc rom radiional Wayang perormances ha
revolve around recurring myhological characers (Figure C.2).

In our second meeing wih Mr. Joni, we presened he concep in urher
deail. While he expressed srong ineres in he narraive and overall vision, he
emphasized he imporance o incorporaing humor o enhance he
enerainmen value o he perormance. We presened him wih a draf
manuscrip o he narraive, which he approved. One challenge we
encounered was he radiional lengh o Wayang perormances, which
ypically ranges rom one o hree hours. However, afer reviewing he scrip,
Mr. Joni agreed o adap he perormance o approximaely en minues in
lengh. Furhermore, alhough he scrip was originally presened in Bahasa
Indonesia, Mr. Joni expressed a preerence or perorming in Javanese. We are
hus commited o prepare a Javanese version o he scrip.
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C2- The design

D - IMPACT

Wih respec o Sangiran heriage, disseminaion eors mainly ocus owards
he archaeological and prehisoric value. In our case, however, our projec aims
o incorporae he radiional and culural Javanese atribues, o insis on he
rich local culure and on how prehisoric heriage also serves as an imporan
aspec o Sangiran’s ideniy. Our media aims o achieve hese goals hrough
he Wayang Purba perormance which is expeced o reach an audience o all
ages, bridging scienific knowledge and he wider public. Through a scienific
mediaion approach, complex inormaion can be ransormed ino knowledge
ha is easily undersood by various audiences, including sudens, he general



89Appono e al., Pithecanthropus erectus

Figure C.4. Represenaion o
Pihecanhropus erecus puppe

public, and sakeholders. This can enhance awareness, undersanding, and
acive paricipaion in scienific and culural issues (Figure D.1).

As menioned beore, hrough our chosen media, we expec ha our projec
would conribue o showcase sraegies and approaches ha are boh eecive
and collaboraive in erms o he World Heriage Cenre good pracices
implemenaion. Wayang as a media is amiliar no jus o he local Javanese
people, bu also o he majoriy o people in Indonesia and also atracive or

Figure C.5. Eugene Dubois
puppe design

Figure C.6. Too Marsono puppe
design
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ouriss. Combining a radiion ha has been passed down or generaions, we
inend o merge culural heriage and empirical knowledge. A mediaion done
hrough hese mehods comprises aspecs ha promoe susainabiliy and is
carried ou by considering paricipaory approaches, ensuring ha all acors ha
paricipae, like sakeholders and local communiies, are acively involved in he
developmen, decision-making and implemenaion process o he projec.

Through our process o developmen, one hing ha comes o mind is how we
have o engage direcly wih he communiy and work a a grassroos level.
Knowing ha he concep o Wayang Purba is presen in he local communiy
and comes rom he people hemselves, we eel ha by learning wih he
person in charge and undersanding beter regarding he concep o Wayang
Purba, he later could mach wih our purpose o scienific mediaion,
simpliying he sory o Pihecanhropus erecus, making i undersandable or
all ages.

This projec has he poenial o drive local developmen by enhancing
communiy skills, srenghening ideniy, and osering a sense o pride in local
producs. In addiion, i can boos susainable ourism and promoe he local
economy hrough acive communiy involvemen in he preservaion and
promoion o culural and naural heriage.

Through an ehical collaboraion carried ou wih he peers o Sangiran, we
hope ha we migh help mainain and develop he local communiies’ creaiviy
and also help he concep o Wayang Purba o reach a wider audience, boh

Figure D.1. Wayang as a scienific mediaion © wayang purba Mr. Joni
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locally and inernaionally, knowing ha i has he poenial o become one
elemen o Sangiran ideniy, as is is rich prehisoric heriage. A a larger scale,
Wayang Purba perormances have also he poenial o boos he economy o
he Sangiran local communiy, bringing income in a susainable way.

Addiionally, his projec is expeced o enhance he developmen Sangiran no
only as a ourisic bu also an educaional desinaion, hence supporing
preservaion o he heriage and conveying ealily undersandable knowledge
regarding Pihecanhropus erecus.

Our collaboraion wih local sakeholders allowed us o expand a once small-
scale perormance projec ino a more elaborae producion, making i
susainable by incorporaing oher acors who share he same ineres in
preserving culural and scienific heriage, engaging hem o involve in oher
componens o a Wayang perormance such as puppe making, ensemble o
Gamelan, and coninuing he radiion o becoming a Dalang.

We can also propose o urher develop he media we use in order o reach a
wider audience. Susaining pas live perormances, we could uilize oher
medias like animaion or video records o promoe our produc hrough social
media, providing subiles o dieren languages so ha our oucome can reach
an inernaional audience.
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Absrac

The Sangiran Dome is a paricular geomorphological srucure, shaped by many
environmenal acors, such as econic and volcanic aciviy and subsequen
river erosion. Exposed layers reflec various successive landscapes along a more
han 2 million years hisory. We develop here a communicaion proposal or
school children regarding hese geological aspecs. Our ocus on his arge
group is due o an analysis o he presen exhibiion and exchanges wih locals,
eachers and guides a he museum. We were able o assess ha children do
know abou he ossils ound, bu do no undersand he unique ormaion ha
allows hese archaeological discoveries. We inend o address his gap by
producing a pop-up book which ells he sory o an elephan ha ravels back
in ime o reveal he hisory o Sangiran land, coupled wih a sicker game and
digial ools. Among he poenial implicaions, we ocus on osering a
connecion beween he new generaion and he sie heriage, encouraging
hem o engage in conservaion and oher aciviies a he sie. Furhermore, he
book may ranspor Sangiran's value beyond is visiors and immediae area,
being used in oher places o Indonesia o increase culural knowledge and
eeling o ideniy. Lasly, alhough ocused on children, he projec has he
poenial o ransmiting he message o oher audiences, especially i adaped
in one large version o a single page o be exposed in he museum.

Keywords:

Sangiran, Geology, Palaeoenvironmen, School educaion, Pop-up book

A- THE CHALLENGE AND RELATED SCIENTIFIC MESSAGES

A1- Sae o he ar

The Sangiran Dome: archaeological museum and living area

Sangiran is an archaeological sie locaed in Cenral Java, Indonesia, occupying
an area o approximaely 56 square kilomeers (7 km x 8 km), some 15 kilomeers
norh o Surakara, nesled in he valley o he Bengawan Solo River. The
Sangiran region is adminisraively divided beween wo regencies: Sragen
Regency and Karanganyar Regency. The Sangiran dome presens an unique
sraigraphy, spanning horizonally in he landscape, which can be sudied
hrough a number o verical secions. These layers are srucured in key
geological ‘ormaions’, namely Kalibeng, Pucangan, Grenzbank, Kabuh and
Noopuro, concenrically visible rom he cener o he perieria o he Dome. In
hose, many ossils o exreme significance are ound, comprehending local
changes and evoluion rom 2,4 million years ago o 250,000 years ago.

The sie also presens an unique perspecive rom he relaion o he locals, an
inegral par or he discovery o ossils, long beore he beginning o
archaeological research. The Balung Buo, a local myh, ells he sory o gian's
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bones ound in he area, which in realiy reers o he auna in he layers. This
inangible culural aspec illusraes he paricular relaionship beween Sangiran
inhabians and he discoveries. Alhough raising dieren opinions, he sie’s
esablishmen as an UNESCO World Heriage propery came wih grea
expecaions or he social developmen o he area.

The Sangiran Dome in he museums: geological and ormaion aspecs

The museums o Sangiran are divided ino clusers, comprehending indoor and
field museums, exhibiing he sraigraphy, auna and excavaion areas. The
Krikilan museum presens a more comprehensive exhibiion and oher more
paricular aspecs. The cluser in Dayu ocuses on geology aspecs, Bukuran on
human evoluion, Manyarejo on landscapes and Ngebung on hisory o research
and Sangiran flake indusry (Figure A.1).

Regarding he geological aspecs, he Krikilan and he Dayu museum
communicae abou he dieren layers and he ormaion o he Dome,
influenced by econic and volcanic aciviy. Enering he Krikilan museum, he
visior can see a video wih an ineracive panel, explaining he process or he

Figure A.1. Explanaion rom Bu Raida
abou museum

Figure A.2. Image o Sangiran
sraigraphy a Dayu Museum

Figure A.3. The environmenal
reconsrucion in Dayu Museum
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geological configuraion o he sie, each ormaion hrough he click o a
buton. Visiors can also see samples rom each layer, presened verically, and
conneced o he associaed ossils represenaive o he landscapes (Figure
A.2).

The Dayu museum ocuses on sraigraphy, since he museum is buil down hill
wih a sequence o ormaions rom Pucangan o Grenzbank, Kabuh and
Noopuro. The exhibiion rooms highligh he acual sraigraphy hrough
window glasses. A video illusraes he olding process due o magmaic aciviy
and he subsequen erosional cuting o he Dome by he Cemoro river.

Overall, he exhibiions are very visual and ineracive: environmenal
reconsrucions synhesizing daa rom geology, palynology and paleonology;
displays o ossils and sraigraphy, ofen simplified in a coninuous verical
posiion. While a valuable ool, his simplificaion can be misleading i no
combined wih oher maerials ha clariy he geological processes (Figure A.3).

The Dome's ormaion is much more paricular, and we wondered i visiors
would undersand i wihou a guide's explanaion. Sones and soil samples are
very atracive, bu heir value is no obvious or inexperienced eyes. A medium
communicaing heir significance is necessary o replace he explanaion rom
guides who are no employed by all visiors. The curren explanaions are much
concenraed in posers, which may no be absorbed by visiors ha do no read
exensively or are no amiliar wih his ype o ex. Furhermore, he maerial
displayed in he museum is no specifically aimed a children. Alhough he
visual presenaion used is ineresing, he complex sequence o geological and
environmenal evens ofen appears dicul or children.

A2- Scienific messages

From our observaions, he geological scienific messages are no
communicaed conexually as par o landscape evoluion. This is due no only
o he level o complexiy o he inormaion bu also o he lack o eors o
relae geological conceps o everyday experiences and undersanding. There is
a lack o emphasis on he imporance o geological ormaions, as a resul, he
inormaion presened can someimes eel boring and irrelevan, especially or
children.

We aimed a ideniying scienific aspecs regarding he Sangiran Dome,
considering where hey overlap or our communicaion. From hese
consideraions, reading aricles, he HOH classes and guided visis wih Ibu
Raida rom Pokdarwis, we seleced wha is mos imporan o undersand he
shape and srucure o he land, as well as is variaions hrough ime. Thus, he
ollowing poins are highlighed as communicaion goals:
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•1. The olding o he Dome and is geological layers, influenced by econic
and volcanic aciviy.

•2. The subsequen erosion o he Dome by he river, exposing he older layers.

•3. The evoluion o he landscape hrough ime: rom sea o swamp, coninen,
open and dry environmen.

The evoluion o landscape in paricular may connec dieren ypes o daa,
associaing geology o he changes in environmen and he subsequen auna
arrivals and adapaion. There is a combinaion o daa which allows or
reconsrucion, such as geological and geomorphological aspecs, palynology,
malacology and paleonology. These pieces o a puzzle ell a rich and
compelling sory, par o Sangiran's naural heriage.

Figure A.4. Landscape o kabuh
ormaion in Manyarejo

Figure A.5. Cold volcanic
mudflow o Sangiran

Figure A.6. Fossils in Bukuran Museum
sorage

Figure A.7. Inerview wih
local visiors
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Knowing hese scienific messages is knowing he hisory o he land, which can
communicae he complexiy and value o is developmen. Undersanding i
may oser a connecion and sense o belonging, especially or local populaions
ha already inerac and experience he land in heir daily lie. Likewise,
nururing local knowledge abou he sie is a way o reinorcing he links o he
heriage (Figure A.4).

Arriving a Sangiran, he exchanges wih he local group’s members proved o
be ruiul or us o undersand oher issues relaed o our opic, bu no so
obvious rom an ousider's perspecive. Ibu Raida and Mas David have a clear
amiliariy wih he sie and is visiors which we, he oher sudens, would no
have ime o acquire. Mas David highlighed he eeling ha here is no enough
inormaion and nohing new in he Krikilan museum, in spie o he number o
posers. Ibu Raida, requenly a guide in Sangiran museum visis, brough up a
common visiors’ quesion abou why so many ossils are ound in Sangiran, and
no in oher places o Java or Indonesia. We considered i a significan curiosiy
and added i as a ourh scienific message.

•4. Sangiran Dome is an unique place o find ossils due o is paricular
geological ormaion.

A priori, he quesion does no seem o be conneced o geological aspecs.
However, one o he main acors in he explanaion is he exposure o older
sedimen layers hrough he uplifing and erosion o he errain. Undersanding
changes in he landscape influenced by volcanic and river aciviy is crucial o
explain he presence o ossils. Thus, by approaching scienific message number
4, oher messages may be encompassed, bu geomorphological processes (1 and
2) clearly remain necessary or an adequae answer (Figure A.5).

Communicaing his is also emphasizing he value o Sangiran Dome, relaed o
he unique ossils ound in is layers and he geological hisory recorded in is
ormaions. As such, he scienific message may be ramed in a way ha
answers his visiors' quesion, explaining geological aspecs while a he same
ime jusiying is value and he necessiy o his knowledge (Figure A.6).

Consequenly, scienific message number 4 akes precedence due o is
significan poenial o enhance he overall undersanding o he sie, promoe a
deeper appreciaion or is culural and hisorical significance, and encourage
acive paricipaion in is preservaion eors. By saring our inerpreaion wih
a opic ha resonaes wih visiors, we align our messaging wih heir ineress
and emoional responses, hereby increasing he narraive's relevance and
impac. This approach no only promps reflecion on he proound meanings o
heriage bu also osers a personal and emoional connecion beween he
visiors and he sie (Figure A.7).
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Wihou a narraive ha connecs geological processes, landscape ormaion,
and archaeological findings, visiors will have diculy undersanding he
imporance o Sangiran as a World Heriage sie. Thereore, a more inclusive and
ineracive educaional approach is needed, such as he use o simple analogies,
educaional games, or digial echnology ha can visualize geological processes
in a more easily digesible and ineresing way or visiors and especially
children, as we highlighed he gap in disseminaion maerial or hem. Through
immersive experiences and meaningul ineracions wih he sie’s values—
hisorical, social, or symbolic—we aim o evoke curiosiy, empahy, and a sense
o responsibiliy. In his way, he scienific message ranscends mere
inormaion; i becomes ransormaive, inspiring a lasing commimen o he
proecion and ransmission o heriage or uure generaions.

B - RESEARCH

The experience a Sangiran enriched our perspecive on landscape
ransormaion in he region . Each visi opens up space or inernal dialogue
wihin he group abou how hisorical knowledge is conveyed and revived in
public spaces. We also winessed an ineresing geological phenomenon in he
orm o a mud volcano, which is a marker o he econic and geological
dynamics o he Sangiran area o his day (Figure B.1).

Afer hese aciviies, our group held in-deph discussions wih several key
figures and resource persons who have exensive undersanding and experience
in he fields o educaion and culure, namely Dr Yesaya Sandang and Dr Marisa
rom UKSW, Ibu Rindi rom he museum, Ibu Raida and Ibu Darmi rom he
Pokdarwis (Figure B.2). We documened he enire series o aciviies hrough
field noes, aciviy phoos, and audio-visual recordings. This documenaion
plays an imporan role or in-deph reflecion in he process o preparing he
final repor, as well as being basic maerial in he producion o creaive media
ha depics our findings during he aciviy.

The choice o a arge group

From our visis and field rips we had noiced a possible gap concerning he
comprehension o Sangiran's sraigraphy as a horizonal srucure, in paricular
or children. Furher inquiries were necessary o confirm his hypohesis. The
conversaions wih Ibu Raida oered srong indicaors due o her experience as
a guide o school's children. She emphasized he diculy in explaining
sraigraphy and geology o his age group, mainlyor he lack o ́maerial in he
exhibiion argeing hem. In a meeing wih Ibu Darmi, a Pokdarwis member
who also works in educaion projecs o local children, she corroboraed Ibu
Raida’s perspecive, saying he children do know abou he ossils, bu have no
knowledge abou geological ormaions and he complex ineracions ha
produce i. We decided o conduc inerviews wih he visiors o ascerain he
gap and explore how o approach i. (Figure B.3)
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The inerview wih visiors was he firs sep adoped, alking o welve people
on Sunday 04h May, 2025. We were posiioned a he end o he Krikilan
museum, meaning he visiors had already crossed he complee exhibiion pah
when we me hem. We ound ou ha, even hough a he end o he parcours,
inerviewees rom all age groups didn' know he geological ormaion o he
Dome, is significance or why ossils are ound here. A young, local boy said he
only knew abou ossils; anoher woman, accompanied by her child, expressed
ha, even hough she didn' know anyhing abou prehisory, she would like her
daugher o learn.

These dialogues indicae poenial or he communicaion o a scienific
message ha is no being absorbed. Furhermore, hey express an ineres in he
prehisoric archaeology universe ha could be ruiul i associaed wih
geological ormaions, raming hem as a record as valuable as ossils. Here is an
opporuniy o engage he visiors and encourage preservaion eors by
presening science and value. By ocusing on school age children, rom 7 years
old o 12 years old, we can oser he connecion beween he uure generaion
and heir heriage, hopeully making hem acive in several local organisaions.

Figure B.1. Figures o volcanic
Aciviy in Sangiran

Figure B.2. Discussion wih Ibu
Rindy abou educaional aspecs

Figure B.3. Discussion wih Ibu
Raida rom POKDARWIS
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Ideniying he Narraive

Par o he research is he developmen o a narraive or he scienific message.
Insead o delivering a lecure-like communicaion, we approach daily lie o
local people and amiliar elemens o mos visiors. In one communicaion
exercise, our group was asked o explain in simple words he ossil diversiy in
Sangiran Dome. When alking abou he ormaions ha hold hese ossils, we
were aced wih he challenge o ranslaing scienific jargon ino a visual and
easily comprehended message. Thus, ideniying he elemens ha would allow
his ranslaion is essenial, grounding he uure design o he projec.

The river may work as ha connecion elemen, since i is boh par o daily lie
o he inhabians and also he major erosive acor. In ac, waer is he main
elemen in cuting hrough he uplifed Dome and exposing he older layers a

Figure B.4. Pucung river
filled wih garbage

Figure B.5. Inerview
wih school children
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is cener, so exploring is role in he presen seems a reasonable pah. When we
discussed i wih Dr Yesaya, he brough up he hydrosocial cycle o waer, a wo-
way road: our habis influence he river environmen and we are a he same
ime influenced by i (Figure B.4).

In pracical erms, he river is imporan or ransporaion and domesic use,
bu i is nowadays severely impaired by polluion and chemicals relaed, among
ohers, o agriculure pracices, o such a degree ha wells are necessary or
poable waer. Bu culural aspecs are also inheren o he relaionship
beween humans, naure and spiriual belies. Walking along he Pucung branch
o he Cemara river we observed a is margins oers o ood, flowers and
incense or he proecion o naure. As a symbol o he Javanese culure, i
indicaes an eor o demonsrae graiude and respec, placing he river a he
hear or his symbolic communicaion. Moreover, or heir ossil bearing banks,
he waercourses in Sangiran presen a paricular scienific value. Since a long
ime ago, archaeological maerials are requenly ound by locals, who nowadays
work wih archaeologiss. Such is he case o Sangiran 17, a worldwide amous
Homo erecus skull ha was discovered by locals and delivered o he museum.
Hence, by combining science wih culural and pracical aspecs, he bodies o
waer are a he core o he narraive, binding pas and presen, scienific and
local knowledge.

Communicaing he narraive or our arge group: educaional aspecs

An atracive narraive is essenial or he projec success, so he aim o our
research was o narrow he language and ramework or our scienific message,
adequaely or our arge audience, school age children. Persuasion o he
readers is achieved by Thurley's heriage cycle (Thurley, 2005), in which an
enjoyable experience brings undersanding, which makes hem value, and
consequenly care abou heir heriage. In order o accomplish i, we conduced
several inerviews. Through his held in-deph discussions, we explored he
imporance o involving children in educaional spaces such as museums. Their
perspecive opens our horizons o hinking abou how children inerpre he
experience o visiing a museum—no jus as a recreaional aciviy, bu also as a
conexual and enjoyable learning process (Figure B.5).

From he conversaions wih Dr Marisa and Ibu Rindi we benefied rom heir
experience in educaion o design he language and visual elemens o be used.
Presening our pop-book idea o Ibu Marisa, she emphasized he developmen
o lieracy abiliies, in paricular by suggesing he inclusion o digial resources
in QR code. This nurures reading and brings amiliariy o he use o echnology.
As such, our projec is a ool or eachers in he developmen o heir classes.
For his reason, one imporan sep was he inerview wih he headmasers
rom local elemenary schools, SDN Manyarejo and SDN Bukuran 1. We alked
abou he curren projecs promoing book exchanges and reading habis,
confirming he pop-up book could be acually implemened. Likewise, digial
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ools could be an asse, in accordance wih he school's resources and oher
ypes o aciviies already conduced. They urher encouraged us o wrie an
explorer sory wih a characer rom which he children could learn.

All hese aciviies shaped he idealizaion and design o our projec, inending
o highligh he value o he Sangiran ormaion as a record o geological and
environmenal changes. Through he pop-up book we communicae o children
noions relaed o landscapes, volcanoes and river aciviy, all parameers
creaing an unique area or ossil finding.

C - THE PROJECT

C1- The media

The inspiraion or our pop-up book emerged rom a direc experience during a
discussion aciviy ocused on geological layers. One o our group members
creaively ben his noebook ino a dome-like shape o illusrae how geological
layers can be compressed o orm srucures such as he Sangiran Dome. This
simple ye eecive visual demonsraion significanly enhanced undersanding,
paricularly or paricipans wihou a background in geology. I highlighed he
imporance o visual and ineracive mehods in conveying complex scienific
conceps. Consequenly, we conceived he idea o developing a pop-up books—
hree-dimensional, ineracive volume ha is no only visually capivaing bu
also capable o explaining geological opics in an accessible manner or a wide
audience, including children, sudens, and he general public.

Such books creae an ineracive experience paricularly beneficial especially
or children aged 7-12 who are sill very unamiliar wih scienific words, as hey
engage visual and acile senses, osering curiosiy and enhancing he
comprehension o absrac conceps. Nila Rahmawai (2014: 3) emphasizes ha
pop-up book media is an eecive hree-dimensional eaching aid ha
simulaes children's imaginaion, enriches vocabulary, and bolsers heir
undersanding o shapes and objecs. Through a vibran visual approach,
children are encouraged no jus o observe bu o acively engage wih he
maerial, making he learning experience more dynamic and meaningul.

The narraive invies readers on a ascinaing journey hrough ime, raversing
he geological layers o Sangiran much like flipping hrough he pages o Earh’s
hisory. In he conex o he Sangiran sie, pop-up book media emerges as a
valuable ool or conveying inricae geological inormaion in a sraighorward
and capivaing manner. This book empowers children o visualize he ormaion
o he Sangiran dome, ideniy he ypes o ossils embedded in various soil
layers, and grasp he exensive hisory o ancien lie in his area. Is ineracive
orma no only broadens children's knowledge bu also culivaes a passion or
geology and highlighs he imporance o preserving our culural heriage rom
an early age.
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The sory culminaes wih a reflecive momen along he banks o he Cemara
River, where researchers and residens collaboraively discover a new ossil.
They sand in awe o heir discovery, recognizing hese ossils as vial pieces o
human hisory—essenial clues ha promp proound quesions such as: who are
we, and where do we come rom? Ulimaely, his book ranscends mere
knowledge delivery; i invies young readers o conemplae heir connecion o
he pas, naure, and he scienific world, nururing a houghul and inquisiive
mindse. No limied o children, pop up books will also appeal o aduls, as we
already know ha ineres in reading in Indonesia has declined due o curren
echnological advances ha are growing rapidly .

We have chosen o uilize his medium because o is proven abiliy o boos
children's ineres and curiosiy in complex subjecs. According o he aricle
"Developing he Local Wisdom-Based Pop-Up Book or Fifh-Grade Sudens" by
Budiyano Sario and Famawai Laila (2024), pop-up books have demonsraed
eeciveness in improving educaional oucomes hrough various mehods.
Firsly, hey presen an engaging narraive enhanced by dynamic illusraions
ha inroduce an elemen o surprise, increasing suden involvemen and
enhusiasm in he learning process. Secondly, research indicaes ha
incorporaing local wisdom ino pop-up books can deepen sudens’
undersanding o scienific conceps by linking lesson maerial o heir culural
backgrounds, hereby making learning more relaable and impacul. Third, We
will use pop-up books as our educaional ool, enabling children o explore and
undersand geological layers in an ineracive and engaging way. Wih vibran
illusraions and dynamic 3D elemens, hese books simpliy complex conceps,
making learning more enjoyable and memorable.

C2. The design

Pop-up book design: imageic conen and olding echniques

Based on an inerview wih he eacher and some sudens rom elemenary
school and group discussion, here are some poins we can elaborae, such as
colour, language, design, ineracive elemens and he pedagogical aspec
(Figure C.1). Since our arge is children, firs, we will no use very scienific
language; we can use words ha hey are amiliar wih. Second, we will use he
combinaion o primary colours o atrac and make i more ineresing or he
children (Figure C.2). Third, he design we will use will be wih a more realisic
image, no caroon-like, an ineresing preerence rom 10-12-year-old children
we alked o. Each heme will have depicions o auna and flora rom he sea,
swamp, open and dry environmens. Fourh, he ineracive elemen is he 3D
aspec o he pop-up book isel, as he reader can also inerac o increase
mooric aciviy and no be bored when reading he sory (Figure C.3). We chose
he elephan as our main characer because he proboscidean or ancien
elephans appear in almos all he periods o he Sangiran dome sraigraphy
and he sudens near he museum are amiliar and ascinaed wih he quie
long-usked Segodon.
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There are a ew echniques o he pop-up book we can implemen, or insance,
o show he conversaion we can use ex boxes wih pull-abs, so we hide some
ex boxes, hen when he children pull he paper i will show he oher exs.
Also, we can use sidebars and annoaions which when hey are pulled exend
o show more added spaces or exs. For he animal pop-up we can use he pull
ab echnique, in which he children pull some paper and hen he animal pops-
up. Anoher simpler opion is o pop-up all he animals in he same opening.
For he olding and he erosion rom he river, when opening he book he land
is fla and by pushing he lef and righ side he dome will old (Figure C.4). By
pulling some paper in he middle, he river will come ou.

Because we are no given he names o animal species, bu jus describing heir
main characerisics, we are adding on he las page a sicker game. I means
ha afer reading he book, he children pu he ossil sicker on a specific kind

Figure C.1. Inerview wih headmasers o
Manyarejo elemenary school

Figure C.2. Inerview wih eacher a
Bukuran elemenary school

Figure C.3. Example o popup book

Figure C.4. Walking in he
Pucung river
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o animal. For example, here is he sicker o he Dayu Segodon skull and hen
hey have o sick ha o he correc environmen.

Regarding he educaion aspecs, boh in school and wih he parens, we will
use digial resources o involve hem. The QR code brings hem o he link as an
ineracive 3D and 360° view o he ormaion layers wih sounds o he
environmen o make hem experience he siuaion in he pas. We hink i will
be eecive as we already had an inerview wih a eacher who menioned he
sudens already know how o scan he QR code. For a prooype o our idea,
we did one example a he Pablengan river or mud volcanoes and anoher a
Manyarejo oucrop or he Kabuh ormaion. We would like o presen a
descripion o he layer and give links o some reerences or urher
undersanding (Figure C.5). The applicaions we use are Lapenor (htps://
app.lapenor.com) web app o pu he 360° images, sound, descripions and
Skechab skechab.com o upload he 3D models o he oucrop (Figure C.6).

Apar rom he pop-up book, we also wan o have a bigger version o he dome
ormaion process. We would have a he museum one large page exhibied,
where he layers are olded by he push o a visior, associaed wih volcanic
aciviy. On he same page, a he old o he dome, a river would appear
beneah i, indicaing he waer flow ha erodes he layers. Placing such a large

Figure C.5. Example o wha will
appear in QR code

Figure C.6. 360 Phoo ha
will appear afer open QR

code

Figure C.7. Inerview wih
local children
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ineracive pop-up would be atracive or visiors due o unexpeced media,
communicaing he scienific message beyond he school age children, argeing
o he book. Alhough our main produc is ocused on children, he adapaion
o one o is pages can be presened in he museum or a wider audience.

The soryline

Based on our conversaions wih educaors and school children, he idea o he
soryline is o pu advenure and exploraion missions (Figure C.7). So our main
characer, he young elephan called Sepian, is on a journey hrough he pas o
his land. Through ficional elemens, we communicae he scienific message
abou he land, Sangiran Dome rom presen o he pas and back o presen,
highlighing he educaional aspec o our sory. I will bring hem o
unorgetable imaginaion as he children preer exploraion or puzzle sories.
We decided ha he ile was “The Secre o he Sangiran Dome”, or “Rahasia
Kubah Sangiran”.

The book is divided ino eigh pages. The firs one presens Sepian, he
elephan, who is a Cemara river ha cus Sangiran. Like many locals, he finds a
ossil in he river bank, bu when he ouches i he is ranspored back in ime. In
he second page he arrives a he sea (Kalibeng), where he receives a riddle
rom an old sea urle: o ge back home, Sepian mus ravel hrough he
hisory o his land, ollowing he volcano as he key.

On he hird page he is finally on he coninen again, bu his ime in a swamp
environmen (Pucangan). On he ourh page, he reaches he open environmen
(Kabuh), where he mees a amiliar figure, he Segodon. The fifh presens a
very dry environmen (Noopuro), where Sepian is alone. He cries and wishes o
go home, when he lisens o he volcano one las ime. On he sixh page he
land rembles, he volcano is sronger and he winesses he olding o he Dome
and he river coming back. On he sevenh page he is again a he river bank,
bu his ime he can see wo persons on he oher side, one archaeologis and
one local, who commen on he uniqueness o Sangiran or ossil finding.

The eighh page brings he sickers and he mission: o connec he ossils o
he living animals in each environmen. The goal is o demonsrae he variaion
o conexs in which dieren animals have lived in he same Sangiran spo. We
can also include a ew quizzes abou he associaion beween auna and
landscape, encouraging own reflecion and percepion, since we are only
depicing hese changes hrough our elephan’s eyes.
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D - IMPACT

The impac on he arge audience

The use o educaional media such as pop-up books has a significan impac no
only on elemenary school children bu also on broader segmens o sociey. I
eecively simplifies complex scienific conceps, making hem accessible o
he general public. Through is visual and ineracive approach, he pop-up book
serves as a sraegic ool or disseminaing value or he sie, allowing he key
significance o Sangiran as a culural and scienific heriage sie o be more
widely undersood and appreciaed (Figure D.1).

Moreover, his approach osers an emoional connecion beween he local
communiy, paricularly children, and he sie, as hey engage wih i in a way
ha simulaes curiosiy, imaginaion, and a sense o belonging. Consequenly,
awareness and a sense o responsibiliy o proec and preserve he Sangiran
sie can emerge organically as par o he communiy’s collecive ideniy.

Figure D.2. Skech
o he swamp
(drawings by

Wahyuda Pradana
Sanosa)

Figure D.1. Skech
o he sea

(drawings by
Wahyuda Pradana

Sanosa)



110 Sangiran Today II: Sarring Heriage

In addiion, he pop-up book conribues o communicaing universal values
such as he imporance o culural preservaion, respec or scienific inquiry,
and he inerconnecedness beween humaniy’s pas and he susainabiliy o
is uure. Through hese hree dimensions, he pop-up book uncions as boh
an educaional and culural medium ha is no only inormaive bu also
ransormaive in srenghening he relaionship beween communiies and
world heriage sies.

The developmen process: a paricipaory experience and book disribuion

Key or his projec is he paricipaion o locals. Togeher we defined he
scienific issues and our approaches, based on he needs presened by hem.
For insance, Ibu Raida spoke abou her diculy in explaining he geology or
children and he common quesion abou why ossils are ound in Sangiran. Her
experience in he museum indeed guided our discussions, in an eor o address
hese maters in our communicaion projec (Figure D.2).

This paricipaion srenghens heir relaionship wih he heriage, increasing he
consensus, since everyone's concerns are aken ino accoun, boh rom a
scienific, culural and daily perspecive. There are limiaions, since he
communiy around he museum is no homogeneous, hey diverge in heir needs
and eelings abou Sangiran. Thus, he book may have a disinc recepion, even
i we are considerae o his diversiy and inend o persuade abou Sangiran's
value.

Despie ha, we planned o engage as much o he local populaion as possible.
For he creaion o he drawings, we requesed he aid o Mas Yuda, a local
inhabian already experienced in designing oher communicaion projecs or
he museum. By his collaboraion we couned wih his perspecive abou he
landscape and geological evoluion o he sie and engaged a local aris, valuing
his skill and conribuion o he heriage. For hese reasons, we also explore he
possible impacs according o he book's inended disribuion.

Libraries can oer accessibiliy, bu he public is mainly he regulars, who
already have reading habis. As we would like o encourage lieracy, i is
preerable o disribue he book where i can reach a wider audience. In local
schools he book is an educaional ool, as we previously discussed possible
implemenaion wih local elemenary school eachers. I aligns wih he
curriculum, as hey already do social sudies abou heriage, bu brings a new
perspecive. The sudens already learn abou ossils, bu have no classes on he
geological hisory o he area or abou why Sangiran is so unique in is ossil
assemblage. The proposed book inends o address his gap, oering an
educaional resource.

Beyond he Sangiran area, he disribuion in schools and libraries across
Indonesia osers a sense o ideniy and pride o he naion's heriage. Besides,
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we aim o sell he pop-up book also as a souvenir, promoing awareness o
Sangiran among ouriss and he general public. This iniiaive suppors he local
economy by empowering small enerprises and engages wih Sangiran culural
heriage and archaeological imporance. Ulimaely, we wan he book o be
boh a learning resource and a promoional asse or susainable culural
desinaions.
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Absrac

This projec explores firs how human evoluion and he relaionship beween
humans and grea apes are presened in museums around Sangiran, Indonesia.
We idenified common misconcepions, such as linear evoluion models and
limied represenaions o hominid diversiy and dispersal. To address his, we
developed an ineracive rivia game designed or museum visiors, especially
children. The game ocuses on hree key hemes: hominid dispersals in Java, he
evoluionary relaionship beween humans and oher grea apes, and heir
dierences. The research includes surveys and inerviews wih locals, revealing
limied awareness o human-ape evoluionary links, shaped in par by religious
belies. The projec emphasizes respecul science communicaion, bridging
scienific acs wih culural conex. The final media aims o make evoluionary
science accessible and engaging and oser conservaion ineres, especially
regarding he now-exinc oranguan populaion in Java.

Keywords

Hominids, Hominins, Grea Apes, Sangiran, Java, Evoluion, Trivia game

A - THE CHALLENGE AND RELATED SCIENTIFIC MESSAGES

A1- Sae o he ar

In order o creae a projec around our opic, we made several museum visis as
a mean o undersand how he dieren hominid axa and he relaionship
beween hem is depiced in he region.

We decided o ocus on 3 poins which are cenral o our projec:

• he way he relaionship beween human and oher grea apes is represened

• he way hominids’ dispersals are shown

• how he dierence beween humans and apes is represened and explained

We visied Krikilan, Bukuran and Ngebung museums or heir exhibiions relaed
o our opic.

Regarding he biological/paleonological relaionship beween hominin hominids
and non-hominin hominids we observed dieren represenaions wih a
common poin.

In he Krikilan museum, a huge panel represens human evoluion (Figure A.1).
This panel akes up he amous "March o Progress” which is perhaps he mos
recognizable represenaion o evoluion. This panel shows a linear evoluion, as
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i humans were he culminaion o an evoluionary race which includes oher
grea apes as our lesser ancesors. This depicion is misleading and migh give
he visiors a alse idea o he dynamics o human evoluion.

Krikilan museum chose o include Tarsier and Lemuria in he panel (probably o
highligh he mos basal primaes separaion: beween Srepsirrhini and
Haplorhini), and a casual visior could hink ha our species descends rom
exan lemurs.

In a similar ashion, Bukuran museum presens an animaed movie showing
dieren hominids' locomoion, rom knuckle walking o complee bipedalism.
This movie, depicing a linear sequence could give he idea o he human
lineage as a sraighorward process, rom apes o modern humans.

In his museum, a represenaion diers rom he oher wo, in he firs room o
he museum animal axonomy is represened on a mural and all primaes are
here represened as being relaed, in he same circle, wihou linear evoluion.

Our projec could ocus on giving a more accurae, bu sill simple
represenaion o hominid bushy evoluion.

Figure A.1. The "March o Progress"
displayed a Krikilan Museum

Figure A.2. A display a Krikilan Museum
showing dispersal o Homo erecus and

Homo sapiens

Figure A.3. A panel a Krikilan Museum
showing unique characerisics o he

human genus
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Dieren maps in Krikilan and Ngebung museums show hominins dispersal
roues and flows around he world. These maps only show human dispersion and
no daa is provided regarding he dispersal o oher hominids hroughou he
world. The map in Krikilan museum (Figure A.2), presening Homo erecus and
H. sapiens dispersals, is very simple and oers no imescale. In Ngebung
museum a panel is illusraing he dispersal o H. erecus s.l. wih species such as
H. neanderalensis and H. ergaser. We also noiced ha hese maps ocus on a
global level, he dynamics o human dispersals rom coninenal Asia o
Souheas Asia are no shown in deail. For he creaion o our media we could
ocus on showing regional dynamics.

Regarding he dierence beween humans and oher grea apes, our panels in
Krikilan museum are emphasizing wha makes humans unique (Figure A. 3).

• moriciy: humans’ opposable humb enables human species o perorm complex
and precise asks.

• speech abiliy: unlike apes, human physiology allows complex speech and beter
inormaion ransmission. In his panel he developmen o culures is linked o
humans' beter speech abiliy.

• brain developmen: according o he panel, humans' bigger brain capaciy and
complexiy compared o oher apes le us remember and hink beter han any
oher animals.

• bipedalism: human bipedalism is presened as one o he reasons behind heir
success, allowing us o be more aler abou hreas and o creae and use ools.

Earlier in he museum iinerary, anoher panel presens human characerisics:
“Being humans means having o keep learning, being creaive and no repeaing
he same misakes”.

The opic o he dierence beween humans and apes has been kind o handled
by he Krilikan museum. According o i, he dierence seems o be relaed o
biological acs (higher moriciy, more complex speech abiliy and brain
developmen) as well as cogniive abiliy. We ake ino accoun how he
dierence beween hominin hominid and non-hominin hominid has been
highlighed by he museum o build our projec.

A2- The messages

We considered hree caegories o scienific messages or our projec, one
relaed o he hisory o hominids dispersals in Java and one regarding he
eecs o he landscape and paleoenvironmens on said hominids dispersals
and evoluion. The las caegory revolves around he paleonological/biological
relaionship beween humans and oher grea apes, he disincion beween
hose wo groups as well as he perceived dierence by sociey.
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For he firs caegory we considered hree dieren aspecs:

• Hominids dispersal hisory in Java.

• The coexisence o humans and oher grea apes in Java.

• The exincion o non-hominin hominids in Java.

We’ve seen ha in Sangiran museums, non-hominin hominid dispersal is no
showcased, and we hink ha emphasizing ha poin could be ineresing or
knowledge disseminaion. The coexisence o humans and heir Pleisocene
living hominid relaives in Java (Pongo, Giganopihecus, or even Meganhropus)
could also be considered or our projec. Also, he exincion o all non-hominin
hominids in Java beore he Holocene can be addressed, maybe in relaionship
wih he coexisence opic.

These poins could be ineresing or every visior, highlighing he variey o
hominids in naure, ime and space.

Also, we hough abou describing he environmen he Java Pleisocene
hominids would have lived in. We considered wo issues o suppor he previous
poins: landscape evoluion and paleoenvironmens.

To alk abou he landscape evoluion o Java, we would have o consider
volcanic, econic as well as sea level variaion hisory. These issues migh be
dicul o showcase bu sea level changes are imporan o undersand
migraion flow, dispersal dynamics are relaed o glacial and inerglacial cycles,
leading o connecion beween Java, oher islands and mainland Asia.
Describing he paleoenvironmens o Java by aking ino accoun auna and
flora diversiy hrough ime and space or all he Pleisocene migh make us
ace he same challenge as he landscape evoluion: being able o simpliy a lo
o complex daa. We sill considered hese ideas or our projec because o heir
imporance o undersand he lie o hominids in Java. Such opics relaed o
he change o environmenal condiions and landscape hrough ime, i
presened correcly, can be ineresing or all poenial public.

Addiionally, we waned o explore he parallel beween hominin hominids and
non-hominin hominids, considering boh he relaionships and also he
dierences beween humans and oher grea apes.

We migh explore he axonomic relaionship beween human species which
have been presen in Java (H. erecus and H. sapiens) and oher ossil hominids
on he island (Giganopihecus, Pongo, Meganhropus) - as well as exan
hominids living ouside o Java such as exan oranguan, or even hominids
presen ouside o Asia like gorillas and chimpanzees. Communicaing on he
shared ancesry o all hominids can be a ocus poin o our projec, he
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relaionship beween hese species being someimes misundersood or even
compleely denied. Our media can shed ligh on his mater by communicaing
on he relaionship beween humans and oher grea apes.

Also, we noiced ha he dierence beween humans and, or example, orang-
ouan or gorillas are ofen emphasized in Sangiran’s museums, he blurry line
beween humans and our closes cousins seeming o be a mater ha raises
quesions. This opic is dieren rom he oher we were considering o include
in our projec, i is based on more subjecive consideraions, going beyond he
scope o scienific daa alone.

We decided o selec some o hose issues, exploring in our projec :

• Hominids dispersal hisory in Java.

• The relaionship beween humans and oher grea apes.

• The dierence beween humans and oher grea apes.

For he hominids dispersal hisory in Java, we decided o implemen par o he
daa regarding he landscape evoluion o Java, relaed o he changes in sea
level hrough he Pleisocene.

Through hese hree messages, we wan o highligh our shared hisory wih
oher grea apes, exan and exinc, ha we are relaed o hem bu no heir
direc descendans.

B - RESEARCH

Through our projec, we aim a convey a cenral message: “Humans share a
common hisory wih grea apes. We are relaed o curren grea apes, bu we’re
no heir direc descendans.” We inend o deliver his core message, along
wih hree addiional key messages deailed in Par A2.

To beter ailor our communicaion o our main audience—local communiies
and children—we ook several seps o undersand how hese messages migh
be received. Our aciviies included:

• Engaging in discussions wih proessors rom various fields such as
prehisory, communicaion sudies, and susainable developmen

• Survey in he village o Sangiran

• Looking or reerences on rivia games in five museums a Sangiran

These eors helped us gain insigh ino how narraives abou human evoluion
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circulae in he public sphere, acknowledging he ac ha prehisoric research
has been conduced in Sangiran or more han 80 years, and how children, in
paricular, inerpre and respond o such quesions.

The discussions helped shape our approach in addressing he undamenal
quesion —“Where do humans come rom? and our cenral message”—in a way
ha would resonae wih he public. We held a discussion wih Pro. Harry
Widiano, an exper in human evoluion in Indonesia (Fig. B.1), which helped us
undersand how o bridge he gap beween science and public belie. He
emphasized he imporance o connecing scienific ideas wih people’s exising
religious and culural rameworks. For example, when individuals reer o Adam
and Hawa as he firs humans, we can explain ha hey may represen he firs
Homo sapiens, bu he human sory sreches back much urher in ime—well
beore he appearance o Homo sapiens. Given he srong influence o religious
belies in many communiies regarding human origins, we recognized he
imporance o approaching he opic wih sensiiviy. While designing our survey
quesions, we inenionally avoided direc or conronaional language. Insead,
we ramed hem in a way ha allowed paricipans o respond wihin he
conex o heir own belies, including religious perspecives. This approach no
only encouraged open dialogue bu also helped us explore eecive ways o
communicaing our message hrough accessible and respecul media.

We ried o find reerences or rivia game in all he five museums a Sangiran-
Krikilan, Dayu, Ngebung, Bukuran and Manyarejo. We obained some ideas rom
he game displays a he Dayu Museum (Figure B.2).

Challenges in conducing he survey

While planning he survey, one o he key challenges we aced was o deal wih
he issue o he “obvious”—ha is, he influence o prevailing religious belies on

Figure B.1. Discussion wih Pro. Harry Widiano
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people’s undersanding o human origins. We were aware ha he majoriy o
he residens in Sangiran pracice Islam, and ha heir responses would likely
reflec religious aih. Despie his, we chose o move orward wih he survey
or he ollowing imporan reasons:

• o assess he exen o which religious belies shape public responses

• o ideniy eecive sraegies or communicaing our scienific message

• o explore a neural and respecul way o addressing he relaionship
beween science and religion

The sory o Adam and Hawa (Eve) is deeply rooed in he local communiies
around he world, ofen perceived as he origin o humankind. Through
discussions wih proessors, we developed an approach ha allowed us o walk
a middle pah—one ha communicaed our core message wihou direcly
challenging people's belies. For example, during conversaions wih he public,
we can posiion Adam and Hawa as he firs Homo sapiens, and hen inroduce
he idea ha human hisory sreches even urher back in ime, wih he
evidence available hrough scienific inquiry.

This inclusive approach can prove eecive. Raher han reuing public belies,
i is buil on hem—genly correcing misconcepions hrough logical reasoning
and encouraging a scienific way o hinking. In doing so, we can creae a space
where science and aih could coexis in dialogue, raher han conflic.

The survey

For he survey, we ormulaed a se o five quesions. The quesionnaire
consised o closed-ended as well as open-ended quesions, consising o wo

Figure B.2. Reerences
rivia game a Dayu
Museum
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and hree quesions or each ype respecively. We inerviewed alogeher 26
people around he viciniy o he Krikilan museum in Sangiran (Figure B.3). The
respondens included men, women, and children, wih he majoriy (around 62%)
alling wihin he 18–40 years age group.

Resuls o he survey

This exercise proved o be valuable in muliple ways. No only did i help us
mee our research goals, bu i also oered insighul observaions. We noiced
ha individuals who had exposure o researchers or museum sa a Krikilan
museum ended o demonsrae a beter undersanding o human origins. For
insance, during one o he conversaions, a responden reerenced he erm
“missing link”—a phrase hisorically conneced wih Eugene Dubois’s 1890s
search or human ossil ancesors hough scienifically inaccurae oday
(Shipman and Sorm, 2002). I indicaed how inormal educaional exposure
shapes people's undersanding o scienific quesions relaed o human origins.

Figure B.3. Pie char showing
he age group o he
paricipans

Figure B.4. Pie char showing
he resul or Quesion 1

Figure B.5. Pie char showing
he resul or Quesion 2
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Approximaely 61.5% o he respondens were amiliar wih grea apes—reerred
o locally as Kera besar—while 34.6% were no (Figure B.4). Among hose who
were aware, mos menioned is he oranguan, which is he mos widely
recognized grea ape in Indonesia, naive rom he islands o Sumara and
Borneo.

When asked wheher hey were aware ha humans are also classified as grea
apes, 50% o respondens said hey were no aware, while 30.8% said yes and
19.2% were unsure bu believed i migh be possible (Figure B.5).

In response o he firs open-ended quesion—wha hey knew abou he
relaionship beween grea apes and humans—ewer han 50% o paricipans
were able o provide an answer, indicaing limied undersanding o his
connecion. When asked abou he ancesors o humans, nearly 40% o
respondens reerred o he religious narraive o Adam and Hawa, reflecing he
srong influence o culural belies.

When we asked wheher hey were aware o he dierences beween grea
apes and humans—a ollow-up o he previous quesion—responses varied
widely. Some shared scienifically inormed views, while ohers relied on non-
scienific or radiional explanaions, which was expeced given he open naure
o he quesion.

Mos people were amiliar wih grea apes—especially oranguans, or Kera besar
in Bahasa Indonesia—since hey are he only exan apes naive o Indonesia.
However, when i came o undersanding he evoluionary connecion beween
apes and humans, or ideniying human ancesors, i became clear ha here is
a significan gap in public knowledge. This highlighed he imporance o
eecively communicaing our core message in a way ha is accessible,
respecul, and engaging.

C - THE PROJECT

C1 - The media

Our media is a mulilevel rivia game ha ess knowledge by providing several
quesions. An ineracive game can be an atracive way o deliver our messages
in an engaging way. We hope o atrac every public wih his media design,
moreover, we know ha children migh be atraced by he ineracive aspec o
he game and we wish o appeal o hem.

Based on he resuls o he research we conduced, he public's undersanding
o hominids is no developed, hereore we chose his media so ha he public
can ge inormaion abou hominids based on scienific daa, and his media is
considered atracive enough or museum visiors and he general public.
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C2- Projec design

Our media will be presened hrough a ouch screen in a dedicaed area ha
sill needs o be defined. The game will be divided ino hree levels :

1. Hominid dispersal ino Java

2. The relaionship beween humans and oher grea apes

3. The dierences beween humans and oher grea apes

For each level, YES/NO quesions will be asked o he player, he player can ry
o answer he quesion as many imes as he wans unil he correc answer is
ound. Each quesion will be displayed in a ile inside o a box, afer he righ
answer is ound, he ile will flip revealing par o a picure (Figure C.1). Afer all
he iles o a box are flipped, an image relaed o he opic will be revealed, his
image will have an educaional value and will deliver knowledge. Below he
image a shor, simple and accessible ex will also give inormaion relaed o
he opic (Figure C.2). The goal is o make he picures and ex as simple as
possible or everyone o undersand (especially or he children who will play
he game) while being atracive or all.

For each level, he number o quesions will increase: 2 quesions or he firs
opic; 3 quesions or he second opic, 4 quesions or he hird opic.

Afer designing he basic mechanics o he game, we ried o render an idea o
wha he game could look like (Figure C.3). We used brigh colour and an
appealing design, and he picure displays he firs wo levels (one wih wo
iles, he oher wih hree iles). Afer he level is compleed, he picure will
appear nex o in place o he brown iles. We also designed an example o
gameplay (Figure C.4), wih he wo quesions o he firs level, relaed o
hominid dispersals in Java.

We decided o design very simple rivia quesions or our game:

Level 1: Hominid dispersals ino Java

- Was Java always an island during prehisory? (Ans. No)

- Did hominids arrive on Java Island hrough he sea? (Ans. No)

Level 2: The relaionship beween humans and oher grea apes

- Did humans evolved rom curren grea apes (oranguan or example)? (Ans.
No)

- Are we closely relaed o grea apes / Kera besar (chimpanzee, gorilla and
oranguan) or no? (Ans. Yes)

- Do humans share geneic similariy wih grea apes or no? (Ans. Yes)
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Level 3 : The dierences beween humans and oher grea apes

- Can Grea Apes (Kera besar)/ oranguans walk on wo legs in he same way
ha humans do? (Ans. No)

- Can Grea Apes (Kera besar) make sone ools or no? (Ans. Yes)

- Can we consider brain size as a marker o dierence beween grea apes
and humans? (Ans. Yes)

- Will he oher grea apes become humans like us hrough ime? (Ans. No)

Figure C.1. Basic working o
he game

Figure C.2. The Final
working o he game is

shown once all he
quesions or a level are
answered displaying a
picure conaining he
message and shor ex
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As said beore, afer all quesions o a level are answered correcly a picure will
be unveiled and a shor ex will appear below said ex. Unorunaely, because
o he limied ime available, we haven' had a chance o design he images ha
will be placed under he iles. However, all o he explanaory exs have been
writen, and will be displayed as shown in Figure C.2.

Level 1 : In he pas, Java was par o a larger landmass called Sunda, ormed during
glacial periods when sea level dropped. Land bridges conneced Java wih Sumara
and Borneo. I allowed animals—and laer human ancesors—o migrae o Java
rom mainland Souheas Asia.

Level 2 : Humans did no evolve rom living grea apes bu we share a common
ancesor. The mos recen common ancesor o all hominids (us, oranguan,
gorillas…) lived roughly 14 million years ago!

Figure C.3. A prooype o he
game showing Level 1 and Level 2

Figure. C.4. A prooype o Level 1
wih 2 quesions (in Bahasa

Indonesia) on wo iles
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Level 3 : Humans are dieren rom grea apes in various ways. They can walk on
wo legs, make complex sone ools, and have a larger brain size compared o our
body size. Sill, we share so many similariies ha i’s hard o define wha’s properly
human.

Technical implemenaion

We are providing he game srucure, is design, is gameplay as well as he
rivia quesions. In order o implemen our projec, he suppor o a game
developmen service will be needed. The srucure o he game is provided by
he echnical drawings (Figures C.1 & C.2), he proposiion o design (Figures C.3
& C.4) can be alered by he game developmen service according o heir
experise. A ouch screen will also be needed o implemen he game.

D - IMPACT

The Hominids iles and rivia game are designed as an engaging, visual learning
ool o communicae complex opics such as he dispersal o hominids in Java,
he evoluionary relaionship beween humans and grea apes, and heir
dierences. This ineracive orma helps ranslae scienific knowledge ino
accessible experiences, especially or audiences ha migh oherwise find such
opics dicul or inimidaing.

Making science accessible across audiences

For educaors and sudens, his game oers a rereshing alernaive o
radiional eaching mehods. Where exbooks ofen presen inormaion in a
saic, one-way orma, he game osers acive learning hrough ineracion,
soryelling, and sraegy. I encourages curiosiy abou evoluionary hisory by
inroducing key opics such as he migraion o early hominins and heir ossil
evidence in Java in a way ha is boh un and inormaive.

For he general public, especially hose wihou a background in science, he
game breaks down barriers o undersanding. Evoluionary conceps like he
shared ancesry o humans and grea apes are ofen hard o grasp hrough ex
alone. This game uses images, narraives, and inuiive gameplay o make hese
conceps more relaable. I allows players o all ages and backgrounds o learn
abou our shared human pas wihou needing o read academic papers or
echnical language.

By embedding local elemens such as Java ossil sies and exinc oranguan
populaions in Java, he game no only eaches science bu also culivaes
culural pride. Players discover ha he very land hey live on holds a significan
place in he global sory o human evoluion. This kind o place-based learning
can oser a sense o ownership and responsibiliy oward heriage preservaion.
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Bridging science, culure, and communiy

I srenghens awareness o Java’s unique prehisoric significance, helping local
communiies undersand heir role in proecing culural heriage. The projec
also opens doors o collaboraion beween scieniss, game designers, museums,
and local soryellers. This creaes opporuniies or he co-creaion o conen
ha is boh scienifically rigorous and culurally resonan. For example,
inegraing local olklore or archaeological discoveries ino he game enhances
auheniciy while preserving inangible heriage.

Furhermore, his iniiaive suppors he developmen o creaive economies and
heriage-based ourism. By involving local ariss, educaors, and small
businesses, he game can evolve ino a locally-produced educaional produc
wih real economic impac. Museums, schools, and ourism ceners could use
he game as par o exhibiions or oureach programs, making i a valuable ool
in public educaion and conservaion eors.

Sensiizaion owards conservaion o oranguans

Oranguans, a group o grea apes currenly ound on he islands o Sumara and
Borneo, once inhabied Java during he Pleisocene epoch, a ac suppored by
ossil evidence. However, hey should have disappeared rom Java around
12,000 years ago, near he Pleisocene-Holocene boundary (Spehar e al., 2018).
Today, oranguans are lised as criically endangered on he IUCN Red Lis o
mammals. They coninue o ace serious hreas in he modern world, and his
presens an opporuniy o raise public awareness: wihou urgen conservaion
eors, hey would also join he exinc ranks o Hexaproodon and Segodon.
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Absrac

This sudy explores he adapaions o Homo erecus in Sangiran during he
Middle Pleisocene, ocusing on heir ineracions wih local auna, flora, and
lihic ools. As one o he earlies hominins in Java, Homo erecus aced a
dynamic environmen ha required innovaive survival sraegies.

We analyzed he museography a he Krikilan, Ngebung and Manyarejo cluser
museums, which provided valuable conex or he archaeological findings.
Addiionally, visis o sraigraphic secions wih volcanic layers, Grenzbank, and
Kabuh layers helped us undersand he various environmens encounered by
Homo erecus and he challenges hey aced.

By examining he ecological conex o Sangiran, we highligh he region's rich
biodiversiy, including animal species and vegeaion ha influenced he
subsisence paterns o Homo erecus. The analysis o lihic ools reveals heir
echnological advancemens and adapabiliy o changing condiions.

To undersand he auna, flora, and lihic ools used by Homo erecus, his
projec aims o produce a play and poery as a culural mediaion ool whose
objecive is o engage wih a broad audience. This mulidisciplinary approach
aims o illuminae he complex relaionship beween Homo erecus and heir
environmen, conribuing o a deeper undersanding o human evoluion and
adapive sraegies in diverse ecological niches.

Keywords

Adapaion, Homo erecus, Fauna, Flora, Sone implemens, Middle Pleisocene,
Theaer play

A – THE CHALLENGE AND RELATED SCIENTIFIC MESSAGE

A1- Sae o he ar

The Sangiran Sie in Cenral Java sands as one o he mos significan places
or he sudy o human evoluion and has been recognized as a UNESCO World
Heriage Sie since 1996 (Widiano & Seiawan, 2012). Is imporance lies in key
discoveries such as Homo erecus ossils, lihic ariacs, and well-preserved
geological layers ha documen environmenal changes across he Pleisocene,
paricularly he Middle Pleisocene. These sraigraphic sequences provide
excepional opporuniies o reconsruc he dynamic relaionships beween
volcanic aciviy, climae change, and he evoluion o early human culure and
echnology (Figure A.1). Despie his scienific richness, eors in science
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communicaion a criical field
locaions such as Air Asin, Mud Volcano,
he Pucangan and he Kabuh layers
remain somewha inadequae. These
areas could serve as direc educaional
plaorms or undersanding
sraigraphy and geological processes,
ye hey suer rom poor mainenance
and limied access due o land
ownership by local communiies raher
han he sae. Consequenly, he
general public is deprived o firshand
engagemen wih hese valuable
scienific records, which, i beter
managed, could become powerul
open-air learning spaces illusraing he
chronology o human evoluion and
ancien environmenal shifs (Figure
A.2).

Moreover, he inerpreive qualiy o he
main museum spaces, such as he

Krikilan museum, reveals several shorcomings. While he iniial exhibiion rooms
are houghully designed wih modern layous ha guide visiors hrough he
evoluionary imeline, subsequen secions parly lack hemaic coherence. The
use o unsuiable props, such as sued rabbis, diminishes he scienific
amosphere, and here is no clear visual comparison beween he Archaic,
Typical, and Progressive sages o Homo erecus (Figure A.3). Similarly, he
open-air museum in Manyarejo, which has immense poenial or experienial
learning hrough direc observaion o excavaion sies, could clearly improve
inrasrucure and aciliies, as well as indoor explanaory exhibi arrangemens
helping visiors o grasp he significance o he collecions. Compounding hese
challenges is he poor environmenal condiion surrounding he Sangiran area,
where wase polluion in rivers and unmanaged landfills compromise boh he
ecological conex and he visior experience o an ancien, scienifically rich
landscape.

Figure A.1. Sangiran's
sraigraphic
sequences (various
auhors)
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Despie hese issues, Sangiran sill holds grea promise as an educaional and
culural resource. The broader naural landscape is home o unique eaures
such as saline springs, mud volcanoes, lahar remnans, and sedimenary layers,
which oer direc insighs ino prehisoric geological phenomena. These
geological markers, i properly mainained and inegraed ino inerpreive
educaional programs, can significanly enhance public undersanding o
environmenal change and human adapaion. To bridge he gap beween
academic research and public comprehension, innovaive sraegies such as
ineracive insallaions, scienific-based musical perormances, or visual heaer
could be employed o narrae he complex processes o human evoluion in
engaging ways. The inegraion o science, ar, and echnology helps no only
srenghens Sangiran’s role as a research cener bu also ransorms i ino a
dynamic, inclusive educaional space capable o addressing conemporary
challenges in science communicaion and heriage preservaion.

A2- The message

The scienific message ha we raised afer direcly visiing he Sangiran area,
was o ocus on he dynamics o Homo erecus’ adapaion o he environmen
during he Middle Pleisocene period, especially in he Sangiran area. This
adapaion can be seen rom he ineracions o H. erecus wih bioic and
abioic elemens in he surrounding environmen ha orm heir survival
sraegies. A sriking adapaion is he use o local vegeaion, such as bamboo
(Bambusa spp.), possibly he eak (Tecona grandis), and acacia (Acacia spp.),
which no only serve as a source o building maerials, ood, and ools, bu also
reflec he resilience o he ecosysem ha can sill be ound oday (Figure A.4)

Figure A.2. Science communicaion a
criical field locaion Air Asin remains
somewha inadequae

Figure A.3. Unsuiable props
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(Dhanang Puspia e al., 2020). The use o hese plans suggess a close
connecion beween ancien humans and heir environmen, as well as heir
knowledge o he poenial naural resources available around heir habias. The
susainabiliy and disribuion o his flora makes i an imporan indicaor in
palaeoecological sudies, as i allows a direc race o he pas environmenal
condiions inhabied by Homo erecus like grassland in he Middle Pleisocene
or example (Figure A.5) (Betis e al., 2009).

The vegeaion in he Sangiran area shows requen presence o bamboo and
rom anoher viewpoin dense eak planaions. The racing o his vegeaion
hrough ime can help o reconsruc he climae and ecological changes ha
occurred during he Middle Pleisocene period. The flora in Sangiran, which has
been idenified since prehisoric imes, provides an idea o how H. erecus
adaped is liesyle o seasonal changes and he broader influence o climae
change. The exisence o auna such as Bibos palaesondaicus (ancien baneng)
and ancien hyenas in he Sangiran area provides imporan insighs ino he
complex ecological relaionship beween humans and he large animals ha
exised a ha ime (Figure A.6) (A. Boueaux e al., 2006 ; Fahoni., 2021). The
ineracion beween H. erecus and he large auna no only shows heir role in
he ood chain, bu also reflecs heir adapabiliy and echnological innovaion.
Analysis o 636 bone ragmens showed ha some bones underwen
modificaions, including races o marrow exracion, mea cuting, and bone
ool ormaion (Abdullah & Mahira., 2022). These findings indicae ha H.
erecus likely used he carcasses o large animals eiher naurally ound or as a
resul o inervenions agains oher predaors. This resource is a valuable source
o nurimen and could be a good raw maerial or ools. This adapaion reflecs

Figure A.4. Acacia as a
local vegeaion

Figure A.5. Pas environmenal
condiions displayed a Krikilan

museum
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he response o H. erecus o he Sangiran environmen which is rich in
megaauna as well as heir abiliy o develop ecien survival sraegies
(Abdullah & Mahira., 2022).

Lihic echnology in he Middle Pleisocene period shows he cogniive abiliy o
early humans o design ools as needed (Abdullah & Mahira, 2022). They chose
local raw maerials (sone) as well as hey impored allochonous rocks rom
ens o kilomeers away and applied producion echniques ha are in
accordance wih environmenal characerisics (Widiano, 2020). These ools
reflec an ecological heriage, as heir use coninues or a long ime (Rohman e
al., 2020). The susainabiliy o lihic echnology shows ha sone ools are a key
elemen in H. erecus survival sraegy when acing climae change, volcanic
aciviy, and aunal changes (Figure A.7) (Yuliyani & Anggraeni, 2017). Through
he inegraion o hree essenial elemens: flora, auna, and lihic echnology,
his scienific message aims o provide a holisic undersanding o how H.
erecus adaped in he Middle Pleisocene environmen. Human adapaion is
no only biological, bu also includes culural and echnological aspecs
(Abdullah & Mahira, 2022). Wih his approach we wan o show ha he sudy
o human evoluion requires an inerdisciplinary perspecive, which includes
archaeology, paleonology, geology and ecology. Comprehensive knowledge
delivery o he public is also an imporan goal, so ha he resuls can be widely
undersood and appreciaed. This message can also generally remind us ha
human susainabiliy on earh is inseparable rom he abiliy o adap o he
environmen and ha he races o evoluionary hisory are no jus sories o
he pas, bu can enrich an undersanding o he imporance o conservaion,
susainabiliy, and how inerdisciplinary science can provide soluions o modern
challenges, such as climae change and environmenal degradaion (Rohman e
al., 2020).

Figure A.6. Ancien
bualo

Figure A.7. Bola as a lihic
echnology
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B - RESEARCH

We visied he main museum a Krikilan, ollowed by he Ngebung and
Manyarejo museums. The Krikilan museum presens an in-deph explanaion o
he layers o soil ound a he Sangiran sie, which are very imporan in
undersanding he process o human evoluion and he dynamics o
environmenal change over millions o years. Inormaion is presened hrough
dioramas, ineracive panels, geological maps, and replicas o land cross-
secions ha show he sraigraphic sequence and environmenal changes rom
he sea, land, o volcanic aciviy. In addiion o visiing he museum, we also
conduced direc observaions a he locaion o he soil layers, which provided
a more concree undersanding o he geological srucure and evidence o
physical environmenal change (Figure B.1). The dierences in color and exure
beween layers indicae significan environmenal ransiions, reflecing he
adapive challenges aced by ancien humans. This observaion suppors he
opic o adapaion, because i shows how ancien humans adaped o climae
change, geographical condiions, and resource availabiliy hrough survival
sraegies.

On he second day, we visied Air Asin, one o he proos o changes in he
physical environmen in he Sangiran environmen. This sal waer is useul or
hose o us who discuss human adapaion because i can help ideniy soil
layers hrough he dierences in color and exure beween layers. Blue clay
reers o he shallow sea deposis (par o he Kalibeng ormaion). Black clays
reer o mud and soils rich in organic or volcanic ashes (par o he Pucangan
ormaion) which means ha Sangiran area became a swamp ha recorded also
volcanic aciviy (Figure B.2) (Faylona e al., 2022). We visied he Mud Volcano
which is also an imporan par o undersand abou he geological and

Figure B.1. Evidence o soil
layer locaion in Pucangan
Formaion

Figure B.2. Blue clay
deposi

Figure B.3. Mud volcano
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environmenal processes (Figure B.3). These field rips helped us o beter
undersand he earlies par o he Sangiran sraigraphy and relaed
environmenal changes aced by he earlies humans who setled in he area.

A he Ngebung and Manyarejo museums, we sudied sone ools which are
clear evidence o ancien humans' adapaion o heir environmen. Tools such
as hand axes, flakes, and oher cuting ools show he abiliy o early humans o
uilize naural resources eecively, process ood, and survive like bolas (Figure
B.4). We visied he Ngebung sie which is also known as he flakes indusry sie
because o he large number o smaller sone implemens ha were ound (T.
Simanjunak and F. Sémah, 1996) (Figure B.5). One o H. erecus’ orms o
adapaion is how o selec raw maerials and manuacuring echniques ha
show he process o hinking and planning. Afer leaving he Ngebung sie, we
coninued our journey o he Ngebung museum no o visi he conens o he
museum bu o learn in general how H. erecus go marrow rom inside he
bones by experimenally breaking bones and making flakes and bolas (Figure
B.6). This reminds ha early humans’ culural adapaions played an imporan
role in heir evoluion and survival.

Discussions conduced wih lecurers and supervisors resuled in he idea ha
human adapaion o he environmen can be sudied hrough observaion o
environmenal condiions around he Ngebung sie. Based on he discovery o
he pollen, ypes o flora ha have exised since prehisoric imes and sill
survive oday are Poaceae, Aseraceae, Fabaceae and Mimosaceae (A.M.
Sémah., 2004). We choose he acacia (Mimosaceae), and grass (Poaceae) o
represen he coninuiy o ancien vegeaion ino he acual environmen.
Furhermore, we chose o implemen bamboo, and also eak, even hough we
haven’ ound any eak evidence or he middle Pleisocene, because i is a

Figure B.4. Bola in
Manyarejo Museum

Figure B.5. flakes in
Ngebung Museum (Flakes

indusry)

Figure B.6 An experimen
o marrow exracion using

sone ools
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quie well adaped axon under he long dry season climae ha possibly
dominaed a he dawn o he Middle Pleisocene. In addiion, ossil finds o
auna in Sangiran such as bones rom ancien baneng and eeh rom ancien
hyenas (A. Boueaux e al., 2006) were also included in our projec, as hese wo
animals represen a group o species ha sill exis oday, so hey can provide
an idea o he coninuiy and changes o he ecosysem rom he pas o he
presen.

C – THE PROJECT

C1 – The media

The medium we chose o represen our heme, “Adapaion,” is a play. We were
especially influenced by he Prehisoric Body Theaer, acors’ embodimen o
Homo erecus and heir nuanced use o lighing and amosphere. Prehisoric
Body sages scenes wih dim, careully conrolled ligh ha shapes immersive
environmens guiding he audience’s emoional response and conveying
proound meaning wihou words (Figure C.1). This aesheic approach el
perec or exploring he complex and ascinaing opic o early human
adapaion.

By oping or a play, we ocused on a clearly defined era: he early Middle
Pleisocene. Our group se ou o examine he adapaion o Homo erecus, and
o make our subjec more concree we chose o porray one specific orm, he
Trinil-like H. erecus as ound a Sangiran. Raher han geting los in disincions
like archaic, ypical, or progressive orms, we decided o highligh he varian
direcly ied o he numerous discoveries made in Sangiran a his geological
period.

We designed his hearical projec wih a srong emphasis on local involvemen
and susainabiliy. The inended audience includes no only ouriss and
sudens rom around he world, bu also and above all local communiies. For
hese communiies is an opporuniy or raining and acive paricipaion in he
creaive process hrough workshops ocused on scenography, cosume-making
(Figure C.2), and radiional music or acing. This paricipaory approach allows
local people o engage deeply wih he projec, conribuing wih heir
knowledge and creaiviy, and preserve all he cosumes, ses, and maerials
afer he perormances or uure use or ransmission.

The scienific narraive will be delivered in Indonesian in order o reach and
empower local audiences, while he musical elemens will be based on
radiional music rom Manyarejo, urher rooing he play in is culural conex
(Figure C.3). To ensure accessibiliy or inernaional visiors, an English-language
display panel will summarize each ac and scene along wih he key scienific
conen, making he play comprehensible and enriching or ouriss, researchers,
and sudens alike.
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So, a key innovaion in our approach is ha he scienific conen will be
delivered poeically. Raher han presening echnical daa in a dry manner, we
will weave scienific insighs ino poems ha accompany he scenes. This poeic
raming makes complex archaeological inormaion more emoionally resonan
and accessible, honoring he rigor o he research while engaging he audience’s
senses and imaginaion.

C2 – The Design

This perormance iled "Adapaion in Sangiran" is a play regrouping ogeher
dancing, poery and music exploraion as a way o express Homo erecus
adapaion during he Middle Pleisocene. The play is srucured ino our acs,
each depicing a ace o early human lie, rom environmenal engagemen o
echnological developmen and culural ransmission. The general ambiance o
he perormance will be gloomy. We choose his amosphere o represen he
ac ha everyhing ha will be represened is only hypoheses. However, we
will someimes choose o highligh some imporan scienific aspecs o he ac

Figure C.1. Perormance illusraion
reerence rom prehisoric body
Theaer

Figure C.2. Gejog Lesung, a
radiional musical insrumen

Figure C.3. Gambus
Bambu music, rom

Manyarejo which will be
used o accompany he

perormance
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such as he use o sone ools using a ligh o ocus on he hand o H. erecus or
he ools ha are represened. The oaliy o he sage will be covered wih
synheic grass and flowers reminding o early Middle Pleisocene environmen.

The auna and he flora will be represened by living humans, excep or he
grass and flowers. The cosumes or he flora will be made o local resources
rom he Sangiran area such as bamboo (Figure C.4), eak (Figure C.5) and
acacia (Figure C.6). This will enable he local people o creae and reproduce
he cosumes easily and will help he audience o undersand he ancien flora
more easily. The choice o no fixed background bu living acors o represen
he flora is o illusrae he consan change o climae and environmen a he
ime, living bodies represening climae impermanence. For he auna we will do
he same hing. We chose one animal ha is close o a well-represened one in
he area, he ancesor o baneng (Bibos palaesondaicus) (Figure C.7). One skull
and wo ragmens o he ankle bone were ound on he sie o Tanjung in he
Sangiran area (A. Boueaux e al., 2006). This atess he presence o bovids a
he ime. We also decided o represen carnivores, such as hyenas, as predaors
and even compeiors o humans. One inerior ooh o Pachycrocua
brevirosris was ound on he sie o Bukuran (A. Boueaux e al., 2006), bu he
axon is well described in he res o he Asian coninen. The cosume will be
one mask or each animal. For he body we decide o do bodypaining or he
hyenas and a cape or he bovid. The cosumes will be easily made by non-
proessional people (Figure C.8).

For he sone ools we will represen he searching o raw maerials, we chose
no o alk abou he chaîne opéraoire o he ools because i seems o be oo
much hypoheical. In Sangiran, sone ools in dieren maerials have been
ound, such as pebbles or he bolas (F. Sémah e al., 2002), flakes, polyhedrons
and cleavers or andesie and quarz inerpreed as a hammer sone (F. Sémah
e al., 1992). Alhough andesiic pebbles can be ound in he Sangiran dome,
quarz seems o come rom a much ar away place. We will illusrae he
searching or raw maerials rom shor disance, or pebbles and andesie, o
long disance or quarz, because his is an example o adapaion. Then we will
show he dieren hypoheses abou he use o hese sone ools. Breakage o
he bone wih he bolas (Figure C.9), cuting he flesh wih he small flakes
(Figure C.10) and hen collec he marrow rom he inner par o he bone. We
will also illusrae he hrow o he bolas as a way o righen he carnivores.

Sound and ligh in our producion will be very imporan. Every sound cue and
lighing change has a narraive purpose: o immerse he audience in he era’s
amosphere and reinorce hemes o change and adapaion. For insance,
cooler, harsher lighing evokes he Middle Pleisocene’s challenging
environmen, while sraegic silences or sound eecs sugges isolaion or
ension. As he play progresses, evolving ligh schemes mirror Homo erecus
gradual ransormaion as hey adap o heir surroundings.
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Wha is imporan o consider is ha he creaion o his projec is really cheap
and easy (see Table above). The only significan cos would be he spolighs
and he ren o a proper place o do he play, alhough dieren srucures, such
as he Sangiran museum, could easily be a place o perorm. In ha way, he
cos o he play will only depend on he ligh maerials.

D – IMPACT

Our projec uses play as a powerul ool o scienific mediaion o make he
prehisoric sie o Sangiran and is lihic ools heriage accessible o a wide and
diverse audience. By saging he daily lie and adapaion sraegies o Homo
erecus, he play breahes lie ino archaeological daa and ransorms complex
scienific conceps such as ool-making echniques and paleoenvironmenal
dynamics ino emoionally engaging narraives. Perormance allows or he
personificaion o pas human experiences, making hisory angible and
relaable (Figure D.1). The use o lighing, soundscapes, and physical expression
creaes an immersive amosphere ha oser undersanding even wihou
spoken language, hus broadening accessibiliy across age groups, lieracy levels,
and culural backgrounds.

Figure C.4.

Bamboo cosume

Figure C.7. Cosume or bovid

and hyaena

Figure C.5.

Teak cosume

Figure C.6. Acacia cosume
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This projec aligns wih he World Heriage Cenre’s good pracices by
promoing inclusive culural heriage educaion and engaging local communiies
in he proecion and valorizaion o a UNESCO World Heriage sie. The play
can be perormed in museums or schools, making i adapable o dieren local
conexs. I encourages he audience no only o learn bu o eel he
significance o Sangiran as one o he cradles o human evoluion.

In erms o local developmen, he projec can suppor culural ourism by
oering an innovaive orma o heriage inerpreaion. I creaes opporuniies
or local ariss, educaors, and sudens o collaborae, reinorcing local ideniy
and pride (Figure D.2). Through parnerships wih local culural and educaional
insiuions, i can also inspire he developmen o new educaional programs or
communiy-driven culural evens. Adapaion in Sangiran, can also be a
promoional medium relaed o he uniqueness o Sangiran isel, which aims o
atrac ouriss o visi he sie and is museums and, o course, have an impac
on improving he economy o he communiy.

The play can show o some o he acual problems such as he environmenal
one ha occur in he Sangiran area. During our field sudies in several villages in
Sangiran, we saw muliple rivers pollued due o human aciviies. Thus,
Adapaion in Sangiran displays a rich flora ha can also be inerpreed as a
symbol o lie and ha i is imporan o live wih. Local people can remember
he many benefis in everyday lie o hese resources such as building houses,
souvenirs, prevening floods and ohers. For his reason, he message ha we
wan o convey is ha or he susainabiliy o a good communiy, i is necessary
o mainain a good environmen.

Figure C.8. llusraion o a
bull mask or a show

Figure C.9. Marrow
exracion experimen
using sone ools

Figure C.10. Cuting mea
using sone ools_ flakes
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Finally, or local people, his play will be an inroducion o conemporary arisic
creaion which is ofen less accessible in rural areas. I will be an inroducion o
conemporary ar rom he poin o view o he audience and also rom he
acors because o he paricipaive aspec o our projec. A he same ime, i
empowers access o scienific knowledge wih auna, flora and lihics ools
direcly conneced o he communiy’s own culural and archaeological heriage.
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Absrac

More han 1.5 million years ago, Homo erecus arrived in Java, mos concreely
in he Sangiran area. They adaped and survived o he new environmen,
making his new place heir home. I is his race o our ancesors and heir lives
ha we inend o bring o he presen and give lie o he soil hey walked on
and where hey died. To achieve his, we have designed a muli-inerdisciplinary
group whose common objecive is o bring archaeology and is mos scienific
side closer o a global and neural language, where everyone can learn and eel
a direc connecion wih heir ancesors and he land hey inhabied, in he
Ngebung area. A he same ime, he projec's objecive involves dieren
secors, seeking o have a direc impac or a leas be he seed ha will
evenually oser he need o preserve he heriage sie and he hisory, culure,
and work associaed wih i. Thereore, i acs as a vecor beween culure,
science, educaion, ourism, economy, susainabiliy and poliics. Creaed rom
an archaeological excavaion and is sraigraphic arrangemen, a place where
he spark o advenure and inrigue or knowledge is born or locals and non-
locals, while also being able o boos he local economy, culure and educaion.
To his end, a series o aciviies have been developed involving locals along
wih sudens rom dieren disciplines, creaing a muliculural and
inerdisciplinary projec ha can coninue growing.

Key Words:

Sraigraphy, Sangiran, Ngebung, Conservaion, Tourism, Local Heriage, Homo
erecus

A – THE CHALLENGE AND RELATED SCIENTIFIC MESSAGES

A1- Sae o he ar

Sangiran is a quie rich archaeological sie area, where we can sudy and
reconsruc he lie o our ancesors since hey arrived in Java more han 1.5 ma.
In his chronological rame we find he area o Ngebung which couns as one o
he main spaces o undersand he behavior and lie o our ancesors beween
900 o c. 200 ka. In oher words, Ngebung works as he ches ha conains he
human ossils o H. erecus and heir link o he environmen hanks o rich
conex o verebrae auna ossils (Irawan, 2016) and lihic assemblage called
‘Sangiran flake Indusry’ (Widiano e al., 2001). So, hrough he sudy o he area
i is possible o find he living floors o he Homo erecus and sudy
environmenal changes (Sémah e al., 1992; Puspaningrum, 2024) as well as he
adapaion o our ancesors and oher animals.
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The roue o he museum, he monumen and he heriage rail

Ngebung is a localiy wihin he Sangiran Dome ha eaures is own museum, a
monumen and an heriage rail. I encompasses archaeological sies where
imporan ossil remains have been discovered. However, an issue arises due o
he lack o a direc and clear connecion beween he museum and hese sies.
Currenly, he museum does no provide signs, maps, brochures, or posers ha
inorm or invie visiors o explore he surrounding archaeological field, where
he remains originaed rom. Similarly, he direcional signage leading o he sie
is quie small and easy o overlook, which may cause visiors o miss he
Heriage Trail enirely as well as he monumen, ulimaely limiing heir
undersanding o he area’s significance (Figure A.1). As a resul, many may leave
he museum unaware o he acual locaions where he ossils were ound,
missing he opporuniy o connec wih he landscape and conex o he
discoveries.

Creaing a direc and well-marked roue rom he museum o he archaeological
sies inegraed ino he Heriage Trail and including he Triangulaion Monumen
could oer a more immersive experience. Visiors would gain a deeper
appreciaion o he Ngebung area and is hisorical imporance, as he ossils

Figure A.1. Heriage Trail pah Figure A.2. Heriage Trail connecing
museums o archaeological sies and he

Triangulaion Monumen.
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and ools on display represen various sraigraphic layers and reflec dieren
sages o human adapaion and liesyle. Par o hese remains are preserved in
he museum, bu a sronger connecion o heir original discovery sies would
enhance heir educaional value (Figures A.2 & A.3).

The challenge ound a he sie

The Ngebung area displays a criical par o Sangiran sraigraphy, relaed o
major palaeoanhropological, palaeonological and archaeological discoveries,
ogeher wih a beauiul landscape ha clearly illusraes he exernal par o
he Sangiran Dome econic shaping. The presence o he rail pah near he
museum is ully conducive o learn abou geology, ossils and archaeology as
well as o ‘eel’ he sraigraphy and learn how was he environmen in which
Homo erecus lived. On he oher hand, much remains o be done o highligh
Ngebung richness, especially in he field, o make he sraigraphical record and
he landscape undersandable and meaningul or he visior and o reinorce
he relaion beween he sies hemselves and he sie museum.

Building on he issue menioned earlier, he absence o signs leading visiors o
he archaeological field is closely conneced o anoher problem: here are only
a ew boards or explanaion a he sie isel o help people undersand wha
hey’re looking a or why he area is imporan. As a resul, he sie may seem
like jus a quie, naural space while in ac, i holds global significance or
undersanding human evoluion. Visiors migh need urher inormaion abou
he ascinaing hisory o archaeological work here, and he crucial role
Ngebung plays in revealing an imporan par o he sraigraphy o Sangiran
and o he lie o Homo erecus. I’s in he Ngebung area ha we find key
sraigraphic layers linked o he presence o H. erecus, showing how his
species adaped o environmenal changes such as inense volcanic aciviy and
dry periods (Sayana, 2008; Brasseur e al., 2014). These shifs orced our
ancesors o develop new ways o survive and heir ooprins, ools, and
remains are sill ound in he soil where hey once lived. Traces o boh he
environmenal changes and human presence are preserved in dieren layers o
earh, alhough hey aren’ clearly visible a he sie oday.

Even hough he sraigraphy is sill accessible, i’s no easy o see rom he main
road. The recen consrucion o a heriage rail pah rom he museum is a
grea sep orward bu making he sraigraphy easier o undersand on-sie
remains a challenge. The ropical climae adds diculy: as-growing
vegeaion and requen landslides ofen cover imporan secions o he
oucrops, making hem hard o observe. Tha’s why one o he main goals should
be o bring he sory o he sraigraphy o lie or visiors. Helping hem see
how he landscape o Ngebung changed over housands o years shaped by
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econic orces and volcanic aciviy (Sayana, 2008; Purnomo & Sémah, 2013;
Brasseur e al., 2014) would creae a more meaningul and memorable
experience. Afer all, his is a place where he lives o our early ancesors
became par o he land isel.

A2- The messages

Wih he goal o exposing (bring o he lie in he presen) how was and changed
he environmen where he H. erecus lived and adaped in Java Island more
han 800,000 years ago, refleced by he sraigraphy, we decided o work
under he scienific message o “The humans’ ancesors who survived behind
he volcans 800,000-900,000 years ago”(Figure A.4);

• where humans ancesors reer o he H. erecus and he dieren ossils o
his species ha have been ound a he sie o Ngebung, as he Sangiran 21
jawbone (e.g. Kaiu e al.,2005);

Figure A.3. The
Grenzbank layer
afer cleaning
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• survived, or is par, allegories he way in which hese Homo erecus
adaped o he environmen ha surrounded hem and how hey modified heir
survival sraegies according o he changes in he environmen, and all he remains
relaed o heir aciviies and lie presence as he ariacs (flakes or bolas) or he
auna ossils;

• volcanoes reer o he environmen and condiions under which our
ancesors lived in his area;

• finally 800,000-900,000 years ago indicaes he ages/chronology o he

Figure A.5. Fossil in he
Kabuh secion

Figure A.4. Sone bolas
(max. diameer 8 cm.)
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sedimenological layers in which he presence and aciviy o Homo erecus has
been preserved in he area, known oday as Grenzbank and Kabuh layers (Figures
A.5 & A.6).

The imporance o he message lies in he need o awaken a common ineres in
all audiences abou knowing how our ancesors adaped o perhaps no very
avorable condiions, urning environmens ha oday we would consider as
dangerous ino heir home, leaving he race o heir presence and aciviy
sored in he soil hey inhabied and oday he ground we walk on. For his we
have he Ngebung area which is a unique sie where we can sudy, connec and

Figure A.7. Kabuh layers

Figure A.6. Arjuna 13
skull ragmen (ound
jus below he
Grenzbank)
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expose he aoremenioned elemens, since we have he presence o a leas
hree dieren sraigraphic layers (Grenzbank, Kabuh, and alluvial erraces),
where wo o hem (Grenzbank and Kabuh) collec a large number o he human
ossils discovered a Sangiran. The lihic indusries ogeher wih buchered
animal bones, may explain how H. erecus adaped or a leas were able o
survive in he environmen ha surrounded hem. A he same ime, animal
ossils help o describe boh he environmen and also he biosraigraphical
evoluion in Sangiran around he Early o Middle Pleisocene period.

The final goal o our proposal is o involve he projec in dieren secors as our
prioriies are o preserve and highligh he imporance o sraigraphy in
archeological sies, educae he local and global communiy abou he hisory
and value o he sie o undersand he human evoluion, impulse he local
economy o he area and creae new poliical and culural links hroughou he
area o Sangiran which can be exposed in uure collaboraions, works, sudies
and aciviies. We aim o deliver our message in a way ha is as easy o
undersand as possible o all he public. The chosen message can be undersood
a dieren levels depending on he audience’s age, where younger visiors may
grasp he basic idea o ancien human lie, while older audiences may explore
he deeper scienific meaning behind i. We hope ha his simple, ye powerul
message helps he public o connec early human lie wih he earh sciences,
oser he value o sedimenary records a Sangiran, and undersand how he
pas has been preserved hrough ossils and sraigraphy (Figure A7).

B- RESEARCH

Sangiran Krikilan museum

Aciviies a he Krikilan Museum involved discussions wih lecurers, o develop
projec plans according o group opic divisions. Discussions were held
regarding "Sae o he ar” o design mediaion sraegies ha are adapive o
he needs o local communiies while ensuring he accessibiliy o scienific
inormaion or everyone. Discussions were held via ocus group discussion
(paricipaory FGD), involving he communiy in he program "The Humans who
survived behind he volcanoes 900.000 years ago" (Figure B.1).

Puren River

Group field aciviies wih parners o he Pokdarwis (Karyadi, Tekle, and Mano)
ocused on observaion o sraigraphic ormaion in he Puren River. Field
analysis idenified hree main layers, Kalibeng, Lower Lahar and Pucangan,
which conain several significan geological findings such as deposied salwaer
mollusk ossils, as well as rock variaions including nodules, clayball, quarz, and
black clay. This aciviy aims o analyze he sraigraphic characerisics o he
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area as a basis or comparison wih he geological condiions o he Sangiran
Sie, as well as srenghening group undersanding regarding he sedimenaion
dynamics ha underlie he ormaion o soil layers in he observaion area. I is
hoped ha he observaion resuls can become an empirical reerence in
designing adapive sraigraphic preservaion sraegies a he Ngebung Sie
(Figure B.2).

Manyarejo museum and sie

Aciviies a he Manyarejo museum and Sie are concepually similar o
observaions a he Puren River, bu he Manyarejo museum displays
sraigraphy along wih excavaion findings such as mammal leg bone ragmens,
bull skulls (Cranium o Bibos), elephan ribs and pelvic bone. The Manyarejo
excavaion box has an atracion ha shows ossils ha are sill in he Kabuh
layers. Observaions a he Manyarejo sie ocused on analyzing he condiion o
he soil layers, he conex o he findings in he excavaion box, and he
sedimenaion characerisics o he Kabuh layers, so ha we can undersand
and learn beore we finally sudy he layers in Ngebung sie (Figure B.3).

Archaeological pracice, museum observaion and communiy engagemen
a he Ngebung Sie

Archaeological aciviies a he Ngebung sie ocus on preserving and
presening he sraigraphy o he Kabuh and Grenzbank layers, as well as he
alluvial erraces. These eors involved our group and is Pokdarwis members.
The eam began wih iniial observaions and sie mapping, ollowed by cleaning
aciviies in areas designaed by he supervisors, and held discussions wih local
residens o undersand he curren condiion o he sie. The Ngebung Sie

Figure B.1. Field group discussion
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consiss o hree main areas: (1) he riangulaion monumen on Ngebung Hill,
Ngebung Village, Kalijambe Disric, Sragen Regency; (2) he Heriage Trail,
aimed a educaing he public, involving he communiy, promoing susainable
ourism, and displaying archaeological findings (e.g., ossils and sraigraphy) in
an accessible manner; and (3) Ngebung 1 and Ngebung 2, which eaure Kabuh

Figure B.2. Pucangan layer in Puren
river

Figure B.3. Kabuh layers in
Manyarejo sie

Figure B.4. Grenzbank secion in
Ngebung sie

Figure B.5. Yellow sily layers jus
above he Grenzbank a Ngebung
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sraigraphy bu are dicul o access. Local awareness remains low, and he
sie is covered wih eak rees, wih land belonging o communiy members.

Observaion aciviies a he Ngebung museum idenified ha a number o
ossils in he sorage warehouse came rom excavaion findings a he Ngebung
sie, such as deer anlers (characerisic o he Ngebung environmen), bulls,
urles, sone balls, and ohers. These findings were chosen as visual icons in he
design o inormaion signs o highligh he significance o he Ngebung sie as a
locus or findings on a naional and inernaional scale. Through he inegraion
o hese culural heriage symbols, his projec aims o increase local communiy
awareness o he imporance o he Ngebung sie and ensure ha scienific
messages can be eecively conveyed. The overall goal is o srenghen he
ideniy o he Ngebung sie wihin he broader narraive o world culural
heriage conservaion (Figure A.3).

Excavaion was permited on local land, and he group was divided ino wo
eams, one carried ou excavaion o clean and display he Grenzbank layer
during 3 days, and he oher handled documenaion, media, analysis, and
observaion. Two addiional locals assised in presening he Kabuh layers and
alluvial errace. Thus, rom op (deparure o he Heriage Trail) o botom, we
find:

• A hin gravelly layer (alluvial errace) deposied during early erosion o he
dome o Sangiran, which yielded he ‘Sangiran Flakes’ discovered by von
Koenigswald.

• The Kabuh layers, ormed around 800,000 years ago. The upper age is
unknown, bu in Sangiran i is ofen uncomormably covered by he c. 250,000
years old Noopuro breccia. I is a a volcano-sedimenary series, mosly fluvial
consising o sandsones, silsones, and claysones deposied by ancien rivers,
where were discovered human remains (e.g. Grogol Wean skull by Widiano and
Sowan, 2020), mammalian ossils (e.g Segodon and cervids one can see in
Ngebung reposiory) and which yielded human occupaion floors (Sémah e al.,
op.ci.).

• The Kabuh layers cover he so-called Grenzbank layer, daing back o
approximaely 900,000 years ago (Figure B.4). Is composiion is characerized by a
surace made up o pebbly sand layers in which class o marine and coninenal
elemens are mixed and locally cemened. Numerous ossil remains have been
ound in his layer, among which we can highligh hose corresponding o H.
erecus, such as he recen calvarium discovery published by Widiano e al. (2023)
or Sangiran 21 jawbone (e.g. Kaiu e al., 2005) ound in he Ngebung area isel. I is
imporan o noe ha he uppermos pary o he Grenzbank in Ngebung presens
fine-grained yellow clayey sils, in which was discovered, among ohers, he Kresna
11 emur (Figure B.5).
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• Below he Grenzbank appear he op o he Pucangan ‘black clays’, where
he oldes ossil remains o H. erecus were ound (Von Koenigswald, 1954;
Widiano, 2001; cied in Brasseur e al., 2015). In Ngebung, he Ardjuna 13 ragmen
o human skull comes rom hese layers (Figure A.6). However, Pucangan clays are
no visible along he Heriage rail.

Afer cleaning, boh eams mapped ossil coordinaes and measured he
excavaion area. Team 2 drafed plans or Grenzbank and Kabuh, while Team 1
profiled he Kabuh layers, a planning ha ook wo days, delayed by rain. Daa
collecion involved communiy discussions and exper inpu hrough FGDs,
lecurer consulaions, paricipan observaion wih Pokdarwis, and inerviews
wih Pokdarwis leaders, SIYF, and locals. The main reason or cleaning is o
make he sraigraphy more visible and learn he imporance o each layer since
each layer has is own discoveries. Group 5’s discussions emphasized he
imporance o making sraigraphy more visible, improving sie inormaion (e.g.,
boards and signage), and preserving he sie’s uniqueness. Such discussions
ofen addressed he shared responsibiliy in proecing he culural heriage. The
group proposes ha scienific mediaion (o be discussed in he nex secion)
can be a poenial soluion o address communiy needs a Ngebung.

C- THE PROJECT

C1- The media

We chose a media ha we believe can suppor our goals which are o educae,
o preserve, and o make he scienific aspecs o he Heriage Trail in Ngebung
or he public o eel he imporance in he hisorical and archeological aspec,
and can be explained in 3 seps:

The firs media are signposs. These signposs are going o be placed along he
rail o guide visiors and o inroduce he discoveries. We designed he signs
wih simple and concise ex o atrac he curiosiy raher han making he
visiors bored wih oo much inormaion. There will be a sign placed near he
museum o inorm people ha he heriage rail exiss and is only 200 meers
away. Oher signs will be placed along he rail o highligh he imporan
archaeological findings such as ossils, ools or sraigraphy layers bu we will
only give hins raher han deailed sories, as more deails abou he findings
will be old by he our guides. Some signs also include helpul reminders abou
wha visiors are allowed or no allowed o do while walking he rail. Plus, he
signpos will be placed in he Grenzbank secion wih ences o avoid he
enrance inside he excavaion. We ried o make he sign no as he main
atracion bu jus as a small reminder so ha he visior would sill ocus more
on he sraigraphy raher han on he signs (Figure C.1).

The second media is a paving o sandbox filled wih Grenzbank maerial, which
will be insalled in ron o he exising Grenzbank secion. Similarly,
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cobblesones will be creaed under he same requiremens or he secion
encompassing he main profile o Kabuh and or he one locaed a he op,
relaed o he alluvial errace. This allows visiors o saely eel he dieren
exures o hese layers using heir hands or bare ee, wihou risking damage o
he original sie. This display approach will help people o undersand beter
abou he soil changes (sraigraphy), urning learning ino a physical and
memorable experience. Wih he same objecive ha he paving o sandbox
ulfils in he Grenzbank secion, we propose he arrangemen o a sedimen box
nex o he Kabuh secion and anoher nex o he alluvial errace secion,
where can be ound real sedimens recovered during he work in hese secions
and which also provide visiors wih he experience o eeling wih heir hands.
(Figure C.2).

Figure C.2. Grenzbank
sandbox paving

Figure C.1. Signpos
examples
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The hird media are hree inormaion sie-boards, one or each one o he main
layers (Grenzbank, Kabuh and upper alluvia) where we will display visual-
inormaive inormaion abou each layer. The board will coun wih he
presence o a general sraigraphy draw plus and arrow giving an increased
image o he main exposed layer, wih name and chronology o he layer, a
background based on a reconsrucion o he environmen relaed wih he
animals and plans ha inhabied his soil and a QR code where he people
could find addiional inormaion (reerences), picures and videos abou he
sie, he sraigraphy, reconsrucion and he work developed on i. To promoe
his we collaboraed wih he group designing an exhibiion in Ngebung
museum, so ha people will be invied o ollow he Heriage Trail and rom he
Heriage Trail o he museum, since signs ha plan o be placed will be in boh
he rail and also he museum (Figure C.3).

C2- The design

The projec isel bases is objecive on connecing he field elemens and
archaeological excavaion wih he ourism, educaional, economic and museum
secors, while preserving he sae o he archaeological space and he remains
ound here. To his end, a series o elemens have been designed o connec
he museum wih he sies, and we ocused on he hree ha we have
considered mos relevan and urgen o develop, keeping ohers as proposals or
he uure. As menioned, he main elemen on which our projec ocuses are
he signposs, as hese hemselves respond o several o our needs, such as
preserving, atracing in a sriking and visual way, inorming and educaing, and
connecing he museum wih he archaeological field and workspace. This is
possible since here are muliple designs ha we have developed, some o
which are warning, prohibiion and regulaory signs, more ocused on he
preservaion and educaion o he value o he space; ohers or heir par ac as
a guide or passers-by and visiors, helping hem and a he same ime
connecing he counryside wih he museum in a sriking and didacic way; and
finally hose ocusing on he scienific message o each layer (Grenzbank,
Kabuh, and alluvial errace), exposed in a message accessible and
undersandable by he public in he orm o a signboard, which includes he
name o he sraigraphic level, he daes (chronology), accompanied by a
drawing o he sraigraphic profile where an arrow leads o a real image o he
layer, a collecion where he environmen has been recreaed during his period,
and a QR code ha includes bibliographic reerences, images and videos o he
place and he archaeological excavaion carried ou in i.
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Wih he inenion o giving lie o he place and preserving i, we inroduce he
idea o making paving boxes and sedimen boxes ha collec real sedimen
rom he place, exraced during he archaeological inervenion and which
provide he opporuniy o he visior o ouch, eel and analyse he ground
where heir ancesors lived wihou causing any damage o he excavaed

Figure C.3. Sie boards examples

Figure C.4. Planned signpos sie disposiion
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space. Finally, o guaranee he preservaion, securiy and value exposure o he
place, especially he secion reerring o he Grenzbank layer, i is proposed o
have a wooden ence (bamboo) around i, which would make i impossible o
direcly ener he archaeological area and would provide i wih a vision o he
imporance or value ha mus be proeced. However, all hese elemens will
purposely lack a deailed or very deep explanaion, which will creae he need
or he visior or observer o go o he museum or ask a local guide i hey really
wan o ully undersand wha hey are seeing and he overall relevance o he
sie (Figures C.4, C.5,).

D- IMPACT

The main objecive o he projec is o bring he scienific work and message o
he general public, rying o avoid a oo much scienific erminology. For his
reason, we srive or direc, largely visual communicaion ha can atrac and
capivae he atenion and ineres o any audience, regardless o age,
educaion, or naionaliy. We simply aim o creae a seed o ineres and
curiosiy o know wha he images, numbers, and names hey see reer o, while
also creaing a connecion beween he audience or public and he land and
space beneah heir ee. The aim is o provide open scienific communicaion
o he general public abou he imporance o undersanding and preserving
sraigraphy, in order o undersand he space and lie o our ancesors, who lef

Figure C.5. Planned signpos rules



162 Sangiran Today II: Sarring Heriage

heir mark. Thus, we inend o show how humans always leave a mark and
presence o lie and how i was, which remains encapsulaed in he soil hey
inhabi.

The ideas we implemen can creae a bridge beween archaeological and
scienific work and he growing world o ourism, seeking a susainabiliy ha
does no aler or damage he heriage and, in urn, allows he public o enjoy i
firshand, eeling par o i. Thus, we seek no o neglec he imporance ha he
world o ourism has on he value o heriage, bu a he same ime we inend o
ensure ha i does no exploi heriage in an unconrolled manner, leaving aside
he local people and he preservaion o he space considered as world
heriage. Thereore, our projec can conribue as an example o how he world
o archaeology and scienific research can be linked and inegraed wih he
ourism, educaion, and preservaion secors o local culure and radiion,
wihou damaging he space, is heriage, or exploiing he local people. Our aim

Figure D.2. Projec
poenial impacs

Figure D.1.
Grenzbank
excavaion as World
Heriage sie
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is o demonsrae how hose spaces wihin he ramework o he World Heriage
and hose ha do no ye belong o i bu have he poenial o bridge pas,
presen, and uure. (Figure D.1).

The projec includes muliple poenial impacs on local developmen. Firsly, i
can boos he local economy by being a ouris atracion, where ouriss can
spend heir money on he museum, local guides or ransporaion, souvenirs
provided by local shops or on ood oered by locals. I also oers a need o
creae new jobs relaed o he coninuaion o work and is preservaion.
Secondly, linked o he culural impac, i can give local people a greaer eeling
o he hisory o heir land and is aniquiy, as well as making hem see is value
and he need o preserve i, creaing a sronger link beween he local
individuals and he hisory, radiions and values o heir localiy. From an
educaional perspecive, i can encourage local young people o learn abou
heir ancesors. I would provide any local person he opporuniy o learn and
undersand he global value o heir land and is relaionship wih he ouside
world, providing a globalized view o human evoluion and he curren equaliy
o humankind. From a poliical perspecive, he projec can lead o connecions
wih neighboring owns and nearby eniies. This provides opporuniies o
connec museums, roads, local communiies, and, in ac, policies relaed o he
preservaion or developmen o he area. Finally, he social componen is he
broades in scope, as any social value can be linked o he projec, such as
connecions beween locals and even non-locals; he implemenaion o new
poliical and social sraegies or he developmen and benefi or he localiy
and is inhabians; he creaion o a seed o curiosiy abou he imporance o
caring or and preserving he land, is radiions, and culure, wihin a ramework
o collaboraion and equaliy or he muual benefi o local communiy and
oher sakeholders (Figure D.2).
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Absrac

The Sangiran sie in Cenral Java is a crucial locaion or sudying human
evoluion, wih a record spanning over 1.5 million years. This sie documens
physical human evoluion and he developmen o culure, auna, and pas
environmens. This projec ocuses on he Ngebung Museum and aims o design
an exhibiion ha connecs archaeological discoveries in he field o he visior
experience. The exhibiion conveys key scienific messages, including
sraigraphy, paleoenvironmenal conex, Homo erecus hominin ossils, aunal
remains, lihic ariacs, as well as culural values and communiy involvemen.
Using ineracive media and accessible narraives, he exhibiion seeks o
enhance diverse audiences’ undersanding o he Ngebung sie’s significance in
human hisory and culural heriage preservaion. The projec emphasizes he
acive paricipaion o he local communiy in sie conservaion, srenghens he
link beween he museum and he archaeological sie, and suppors Sangiran’s
saus as a UNESCO World Heriage Sie. The oucomes are expeced o raise
public awareness and engagemen, reinorce local culural ideniy, and promoe
susainable regional ourism developmen.

Keywords

Sangiran, Ngebung, Sie museum, Human ossils, Lihic implemens, Fossils,
World Heriage

A – THE CHALLENGE AND RELATED SCIENTIFIC MESSAGES

A1- Sae o he ar

The Sangiran sie in Sragen and Karanganyar Regencies is essenial in sudying
human evoluion. For over 1.5 million years, his sie has recorded many crucial
evens in humaniy’s hisory (Widiano, 2008). Sangiran provides insigh no only
ino humans’ physical evoluion bu also ino he developmen o culure, auna,
and he environmen in he pas. Recognizing he exraordinary poenial o his
sie in deepening he undersanding o human evoluion, in 1996, Sangiran was
designaed a World Culural Heriage by UNESCO.

The Sangiran sie has five museum clusers: Krikilan, Ngebung, Manyarejo,
Bukuran, and Dayu. According o Widiano (2008), when planning he
consrucion o hese museums, i is essenial o creae an in-deph experience
or visiors abou he journey o ancien humans during he Pleisocene era. The
goal is or he inormaion o engage visiors and leave a lasing impression on
heir memory and awareness.
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Challenges in managing Sangiran

Neverheless, managing he Sangiran sie aces various challenges. According o
Wiyono (2008), one major challenge is he naural condiions prone o
landslides and erosion, especially during he rainy season, due o he high sand
or clay conen. Landslides ofen resul in he discovery o new ossils. For
example, when we visied he Puren River o observe he sraigraphy, we easily
ound mollusk ossils (Figure A.1) wih Mr. Mano, Mr. Kariyadi, and Mr. Tekle,
members o POKDARWIS.

Land ownership is anoher challenge, as many ossils are locaed on privae
propery, creaing ensions beween local communiies and he governmen. In
response, auhoriies have inroduced several regulaions, including consrucion
resricions, indusrial developmen bans, and prohibiions on harmul chemicals
(Wiyono, 2008). While hese policies are seps in he righ direcion,
enorcemen remains weak, paricularly in areas a risk o illici aciviy.
Educaional iniiaives have been launched o raise awareness o land-use righs
and heriage proecion. These ensions raise criical quesions abou how local
landowners can be moivaed o engage in shared heriage sewardship. One
promising iniiaive is orming he POKDARWIS or Budi Karsa Bums ourism
awareness groups, which involve residens in preservaion and educaion eors.

Ngebung Museum

Our group ocused on he Ngebung Museum (Figure A.2) and collaboraed wih
anoher eam on a sraigraphy projec a he Ngebung sie. Our projec aims o
design a small ye impacul exhibiion ha links he sie’s archaeological

Figure A.1. Fossilized
mollusk was ound
in sedimenary rock
a he Puren River,

uncovered by
naural erosion
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discoveries o he museum visior experience. From our observaions, several
issues were idenified: no clear inormaion abou he sie’s hisory or
significance, ew auhenic exhibis o ossils and ariacs, lack o presenaion
o heriage values, dicul access o he sie, and inadequae signage and
inrasrucure.

We ound ha he Ngebung Museum does no ully convey he sie’s sory
eecively (Figure A.3). However, archaeological findings rom he area provide
a solid oundaion or uure exhibiion developmen. The museum has also
aken seps o raise public awareness hrough workshops wih sudens and
local communiies. One o is ongoing iniiaives is a Heriage Trail program
developed wih various sakeholders. This program allows visiors o explore he
sie wih guided ours, srenghening he connecion beween displayed conen
and he sie’s maerial hisory.

In conclusion, despie is managemen challenges, he Sangiran sie is crucial in
undersanding human evoluion. While he Ngebung Museum has made progress
in educaion, urher developmen o is exhibiions and improvemen o sie
access are needed. Our projec seeks o enhance he visior experience,
srenghen he connecion beween he museum and he sie, and conribue o
preserving Sangiran’s culural heriage.

A2- The messages

In his projec, we developed exhibiion conceps ha highligh sraigraphy and
paleoenvironmenal conexs, key archaeological findings—including hominin
remains, aunal ossils, and lihic ariacs—culural values, and aspecs o social
developmen. The exhibiion also presens hisorical narraives ha underscore

Figure A. 2. Fron
view o he Ngebung
Museum, Sangiran
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he significance o he Ngebung Sie and is role in reinorcing is saus as a
World Heriage Sie.

We seleced scienific messages ha aim o undersand he Ngebung sie
comprehensively. Each message is careully crafed o cover a range o
inerconneced scienific perspecives, presening knowledge in a way
accessible o a broad audience, rom children o aduls. We prioriized messages
ha are easy o grasp and enhanced hrough ineracive media, visuals, and
engaging narraives. Below are he deails o he scienific messages we
seleced:

1. Sraigraphy and paleoenvironmenal conex

We aim a clearly undersand he sraigraphy a he Ngebung sie (Figure A.4),
demonsraing how geological layers reveal periods and environmenal changes.
Layers such as Grenzbank and Kabuh provide essenial conex or visiors o
comprehend he deph o ime and he relaive posiion o archaeological finds.
This message is crucial in encouraging visiors o observe he well-preserved
layers a he Ngebung sie direcly.

2. Key archaeological findings

Hominin ossils: The discovery o hominin ossils, such as Homo erecus (Figure
A.5) remains a he Ngebung sie, is crucial or undersanding he evoluion o
early humans. Specifically, he archaic and ypical H. erecus findings a
Ngebung highligh he sie’s significance and diversiy. Displaying hese ossils
can evoke curiosiy and an emoional connecion. For children and he general
public, seeing hese ancien human ossils helps bridge he gap beween he

Figure A.3. One
example o an

exhibi display a
Ngebung Museum
Segodon skeleon

reconsrucion
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disan pas and he presen, making he concep more relaable and
emoionally impacul.

Faunal ossils: ossilized remains o exinc animals provide valuable insighs ino
pas ecosysems and he adapaion o early humans o heir surrounding
environmens. A he Ngebung sie, ossils o Segodon, bovids, and he newly
idenified small deer species, Axis lydekkeri ngebungensis, illusrae how boh
large and small auna coexised wihin he oress and unique island rui-
bearing rees. These discoveries show how H. erecus ineraced wih open
environmens and huned hese animals. The exhibiion will aim o help visiors
undersand how early humans adaped o environmenal changes influenced by
mainland and island acors.

Lihic ariacs: We also presen sone ools and ariacs (Figure A.6),
highlighing heir uncions, producion echniques, and culural significance.
This display aims o showcase he developmen o echnology and culure in
early human socieies. Addiionally, we seek o build observaional skills and
promoe scienific hinking, paricularly among children and aduls, who benefi
rom acile, comparaive, and ineracive learning. This approach also

Figure A. 4. Sraigraphic profile o he Ngebung 2 excavaions (Sémah e al. 1992)

Figure A. 5. One o he hominin ossil
discoveries a Ngebung is Sangiran 21
(mandible o H. erecus)

Figure A. 6. A bola ound a he Ngebung
Sie



171Nasuion e al., Ngebung Exhibiion

encourages visiors o recognize wha makes a sone “special,” osering an
appreciaion or early human inelligence and adapaion.

3. Culural values and social developmen

This exhibiion will also emphasize he imporance o communiy involvemen in
preserving he sie. We ocus on how insiuional rameworks and he ongoing
ineracion beween local culure and social pracices shape heriage value.
Communiy engagemen is crucial in srenghening pride and ownership o his
culural heriage (Figure A.7). By making he Ngebung sie a par o he
communiy’s daily lie, we aim o oser emoional connecion and a deeper
undersanding o he imporance o preserving he sie.

4. Hisory and significance o he Ngebung sie and confirmaion o
World Heriage saus

The Ngebung sie, par o Sangiran, holds significan hisorical value, including H.
erecus, aunal ossils, and evidence o sone ool indusries essenial or
undersanding human evoluion. Thereore, Ngebung represens a major place o
explain why Sangiran is a World Heriage Sie, enhance is global recogniion,
and underscore he need or susainable proecion. This exhibiion will highligh
he role o Ngebung in undersanding human hisory and explain why he sie

Figure A. 7.
Discussion with

local people around
Ngebung site
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mus be preserved or uure generaions while also inroducing visiors o is
scienific and culural significance.

Prioriizing Messages

These messages have been prioriized based on heir educaional value and
abiliy o engage a broad audience. Ngebung is cenral in securing Sangiran’s
saus as a World Heriage Sie by providing a comprehensive record o
sraigraphy and paleoenvironmenal conex. I allows visiors o undersand
he geological processes and environmenal changes ha have shaped human
evoluion. Wihou Ngebung, Sangiran would no have achieved his presigious
recogniion. The discovery o hominin ossils, aunal remains, and lihic ariacs
a Ngebung provides a complee picure o early human lie, illusraing how
hese hominins ineraced wih heir environmen and demonsraed
echnological advancemens. I makes Ngebung scienifically significan and
underscores is pivoal role in human hisory.

The message regarding culural values and communiy involvemen is also a
prioriy, as i emphasizes he imporance o engaging he local communiy in
preserving and appreciaing his culural heriage. Communiy involvemen is
essenial or saeguarding he sie and ensuring ha uure generaions
undersand and value is culural significance. This approach ensures ha he
heriage is preserved wih pride and responsibiliy, especially by hose mos
closely conneced o i.

Finally, he message regarding he hisorical imporance o Ngebung and is
confirmaion as a World Heriage Sie is criical. I highlighs he need or long-
erm proecion and recogniion o he sie. Ngebung is a he core o Sangiran’s
World Heriage saus, providing valuable insighs ino human evoluion and pas
ecosysems. Undersanding Ngebung’s role helps visiors appreciae he
imporance o preserving he sie or scienific research and as a culural
heriage or humaniy. These prioriies align wih our goal o make Ngebung
accessible and relevan o all visiors while emphasizing is scienific, culural,
and hisorical significance.

B – RESEARCH

The research conduced a he Ngebung museum and sie aims o inegrae
scienific findings wih an accessible experience or many visiors. During field
aciviies, we observed he sie’s sraigraphy, engaged in discussions wih
expers, and ineraced wih he local communiy, which plays a crucial role in
conserving he sie. Collaboraion wih sakeholders such as POKDARWIS, Budi
Karsa BUMS members, and Ngebung Museum sa deepened our undersanding
o he hisorical and scienific conex o archaeological findings.
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Our iniial approach involved direc observaions o he sraigraphic conexs
near Ngebung, paricularly along he banks o he Puren River and a he
Grenzbank Layer and Ngebung II sies (Figures B.1 o B.3). Accompanied by
members o communiies, specifically Mr. Mano, Mr. Kariyadi, Mr. Tekle, and Mr.
Subur, we idenified various geological ormaions in he area, including he
marine clays o Kalibeng, he fluvio-lacusrine deposis o Pucangan, he ossil-
rich ransiional layers o Grenzbank, and he volcano-fluvial layers o Kabuh.
Sraigraphy is he guiding hread o all archaeological analysis in Sangiran.
These observaions augh us ha each sedimenary layer is a naural archive
ormed by geological and hydrological processes over housands o years. While
hese ormaions are observable a or near Ngebung, no all sraigraphic layers
are coninuously exposed in a single locaion. This variaion mus be considered
when inerpreing he sie’s geological and archaeological conexs.

A Ngebung, several key ormaions provide essenial conex or undersanding
he ariacs and ossils discovered. For example, he Grenzbank Layer is an
inermediae ormaion composed o gravels and carbonae concreions
conaining coninenal and reworked marine ossils and Arjuna 9 Meganhropus-
like mandible, hen limy sils including noable specimens such as he Kresna 11
human emur (Figure B.4). The overlying Kabuh Formaion consiss o volcano-
fluvial deposis. In Ngebung, evidence o inense volcanic aciviy alongside

Figure B.2. The Kabuh layer in
Ngebung 2 Sie

Figure B.1. The Grenzbank
layer in Ngebung Sie
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essenial archaeological human occupaion floors and aunal remains is
revealed, including he small deer species Axis lydekkeri ngebungensis (Moigne
e al., 2004). Significan hominin ossils, such as he Sangiran 21 mandible, have
been discovered wihin hese layers (Kaiu e al., 2005), underscoring heir
imporance in undersanding he region’s paleoenvironmen and human
evoluion. The sraigraphic secion is capped by younger, coarser alluvia (in
which were discovered he firs “Sangiran flakes”).

These sraigraphic insighs provide a solid geological ramework or inerpreing
he archaeological record a Ngebung and orm he oundaion or developing
eecive scienific messages. Undersanding he complexiy and significance o
hese sraigraphical sequences enables us o design an exhibiion conen ha
accuraely reflecs he sie’s hisory and enhances visiors’ comprehension o
human evoluion in his unique landscape.

In addiion o field observaions, our group engaged in exensive discussions
wih several expers and conduced a lieraure review o deepen our scienific
undersanding. These included Mr. Harry Widiano, Mr. Rais, and Mrs. Pipi, who
conribued valuable knowledge on hominin ossil discoveries a Ngebung; Mr.
Anon, who provided insighs on he lihic indusry; Mr. Mirza, who advised on
aunal ossils; and Mr. Sémah and Mrs. Sémah, who shared experise on
Ngebung’s geology and paleoenvironmen concerning he locaion o acual

Figure B.3. Synheic
sraigraphic secion
o he Ngebung 2
sie (Saleki 1997)
wih daing daa
(Source Brasseur,

2009)
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archaeological horizons. These consulaions gahered deailed scienific
inormaion ha significanly inormed and srenghened our projec ramework.

Hominin ossils atribued o Homo erecus discovered a Ngebung, such as
Sangiran 21 (mandible), Arjuna 9 (mandible), Ngebung 91/92 eeh ound in
excavaions, Kresna 11 (emoral diaphysis) or even he skull ragmen Ardjuna 13
rom he underlying Pucangan series have conribued o refining regional
paleoanhropological models. Faunal and floral discoveries allow he
reconsrucion o pas environmens, revealing a mosaic o welands, grasslands,
and open oress ha suppored diverse auna. Large mammals include
Segodon, cervids (noably Axis lydekkeri ngebungensis), Hexaproodon, bovids,
and eline. Flora, idenified hrough ossil pollen analysis, mainly consiss o
grasses, Poaceae, and Cyperaceae.

Alongside human ossils, he sie has yielded numerous lihic ariacs mainly
linked o he amous “Sangiran flake” indusry. However, Ngebung is also
renowned or being he firs sie o documen Acheulean-like implemens in
Java. These ools demonsrae Homo erecus’s skill in ransorming raw
maerials using echniques such as direc and indirec percussion and pressure
reouching. Made rom local smaller pebbles o sones like chalcedony and
larger impored maerials such as quarzie, hese ariacs reflec deliberae
resource selecion hroughou a large erriory, serving pracical and cogniive
uncions and oering insighs ino early human gesures, echniques, and
adapaions.

We also conduced deailed examinaions o he displays wihin he Ngebung
Museum o evaluae how scienific inormaion and ariacs are currenly
presened o he public. Our observaions revealed ha he exhibiions do no
provide deailed narraives abou he Ngebung sie isel nor showcase
auhenic finds rom Ngebung, despie he significan poenial hese original
ariacs have o enhance he visior experience. These findings highlighed
subsanial gaps beween he sie’s rich archaeological heriage and is curren
public presenaion, underscoring he need o develop an exhibiion ha more
eecively connecs he scienific narraive wih he auhenic maerial culure
o Ngebung, hereby serving as a meaningul bridge beween he museum and
he Ngebung sie isel.

Figure B.4. Kresna 11 (shaf emur)
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Through semi-srucured inerviews wih residens, sudens, museum sa, and
members o he Sangiran Inernaional Youh Forum, and wih he valuable
assisance o Dr. Tii and Dr. Marisa in conducing he inerviews, we idenified a
shared desire or an exhibiion ha communicaes he scienific imporance o
he sie, eaures auhenic ariacs, and oers an immersive experience. Many
noed he disconnecion beween he museum and he archaeological sie,
highlighing he need o bridge his gap. This insigh shaped our exhibiion
design and deepened our appreciaion o Ngebung’s significance, enriched by
he local communiy’s archaeological knowledge. As par o Sangiran’s UNESCO
World Heriage saus, recognized or is excepional esimony o human hisory
and is associaion wih universal culural values, Ngebung embodies hese
crieria hrough is rare ossils, sraigraphic coninuiy, and dense discoveries.
Eecive mediaion mus, hereore, engage local communiies as acive
conribuors o he scienific narraive, incorporaing heir sories, memories,
and preservaion eors ino he exhibiion.

Principles omessage delivery

In crafing our scienific messages, we prioriized clariy, accessibiliy, and
engagemen o reach diverse audiences, including children, he general public,
and scholars. Recognizing he complexiy o sraigraphy and archaeological
daa, we aimed a presening hese opics using clear visuals, ineracive
displays, and relaable narraives. We also emphasized auheniciy and
communiy involvemen, inegraing local knowledge and sories o creae an
emoional connecion and oser a sense o ownership over he heriage.

Reflecion on our approach

Our research and engagemen process revealed he imporance o involving
local communiies and expers hroughou he projec. Feedback rom
inerviews and fieldwork guided us o refine he exhibiion narraive, ensuring i
resonaes wih visiors and bridges gaps beween scienific research and public
undersanding. We adaped our communicaion mehods by incorporaing
ineracive elemens and accessible language, acknowledging ha successul
scienific mediaion relies on accurae daa and eecive and inclusive
presenaion.

C – THE PROJECT IMPLEMENTATION: MEDIA AND DESIGN

Module 1: Sep o he realiy – Bridging he exhibiion and he sie

Display media:

A he enrance, visiors will see a 3D cross-secion model showing Ngebung’s
opography, sedimen layers, and imporan ossil discovery poins (like he
Grenzbank layer and Ngebung eeh discovered in acual archaeological
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horizons). Lighs or projecions highligh each locaion. Pressing a buton les
visiors see real sie phoos wih shor messages like: “Welcome o he sie.”

Nex o he model, a “Field Sie Visi Guide” panel explains how o visi he real
archaeological sie. I shows he walking roue, how long i akes (abou 10
minues), and wha o look or—like exposed layers, excavaion spos, ancien
riverbeds, and races o volcanic aciviy.

Visiors are ree o choose where o begin heir visi. The whole experience
includes he museum exhibiion, he on-sie archaeological area, and a walk o
approximaely 10 minues beween he wo. The order o visi is enirely flexible
—saring a eiher locaion will no aec he compleeness o he experience.

Visiors can sar heir experience a he museum or he field sie; he order
does no mater. To suppor oudoor learning, hey will receive a digial QR map
or prined brochure wih an “Observaion Task Card” o help hem find soil
layers, color changes, or ossils in he field, making sraigraphy easy o
undersand hrough hones exploraion.

Figure C. 1. Color cross-secion o Ngebung sedimenary
layers wih ossil markings. Used or educaional illusraions
(Image generaed by OpenAI_s DALL·E 3 ool).

Figure C.2. Fossil evidence o reveal he inerwined lives o
ancien humans and animals. Used or educaional

illusraions (Image generaed by OpenAI_s DALL·E 3 ool).

Figure C.3. Color cross-secion o Ngebung sedimenary
layers wih ossil markings. Used or educaional illusraions

(Image generaed by OpenAI_s DALL·E 3 ool).
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Logic:

This module connecs he museum wih he real sie rom he very beginning.
The message is clear: he museum is no jus a room o objecs bu a gaeway o
a real prehisoric landscape. By linking he display o real landorms and
discoveries, visiors see ha he sie and he exhibiion are one sory. Wihou
he sie, he museum has no meaning.

Module 2: Reading he layers hrough ime – Ngebung sraigraphy

Display media:

A large, colorul cross-secion diagram o Ngebung’s sraa will gree visiors
(Figure C.1), wih clear labels o each ormaion and he age in millions o years
marked on he side. Imporan find spos (e.g., where a human ooh or animal
bone was ound) are highlighed on he layers, like pins on a imeline. Besides, i
has a shor message: “These layers are like pages in a book o ime.”

Touchable sedimen blocks represening dieren layers (e.g., river sand and
volcanic u) allow visiors o eel he exure changes over ime. A digial
ineracive could le sudens “dig” down hrough virual layers: as hey swipe,
he landscape and animals o ha ime appear, showing how Ngebung’s
environmen changed. A simple sraigraphy puzzle wih sackable ransparen
plaes can invie kids o place ossil replicas (fish, shell, Segodon bone, sone
ool) in he correc layers. Through hese displays, visiors o all backgrounds
can undersand ha deeper layers are older and appreciae how Ngebung’s rich
finds are embedded in conex, lierally in he layers o ime beneah heir ee.

Logic:

Each layer o soil a Ngebung is like a page in Earh’s hisory. By sudying hese
layers—a mehod called sraigraphy—scieniss can undersand how he
environmen changed over millions o years. A Ngebung, only par o he
sraigraphy is exposed, rom he upper Pucangan layers (bu dicul o access
in he field or he visiors) up o he mos recen alluvia capping he
sraigraphy via he Grenzbank and Kabuh layers.

Module 3: Traces in ossils: ideniy, movemen, survival

• Uni 1: Ancien animals and environmens – A prehisoric ecosysem

Display media:

This uni reconsrucs he ecological world in which Homo erecus once lived,
using ossil evidence o reveal he inerwined lives o ancien humans and
animals (Figure C.2). A he cener o he display sand seleced ossil remains o
oher prehisoric auna excavaed rom Ngebung. These remains are more han
jus remnans o exinc creaures—hey are environmenal indicaors, elling us
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wha kinds o landscapes exised, how he climae changed, and how early
humans adaped o survive.

Real ancien ossils o he Segodon ossils which are already in he lobby o
Ngebung Museum, will be complemened wih a big drawing picure o he
paleo-environmen background in Ngebung, where Homo erecus used o live.
Semi-ransparen window films display ancien vegeaion rom he sie’s
paleoenvironmen.

A “microossil marvels” saion can showcase he inies ossils – mouned
phoographs rom he scanning elecron microscope showing plancon looking
like inricae grains o sand or ossil pollen grain magnified o show is spiky
surace. We migh include a magniying glass ineracive which visiors can
move over a long, fla glass case conaining a layer o soil wih remains (e.g.
mollusks) rom he real sraigraphy, hence enering he ‘microscopic world’.
Anoher engaging display is a auna ouch screen, where visiors ap an animal’s
silhouete (Segodon, Rhino, Crocodile, ec.) and see where is ossils were
ound a Ngebung.

Logic:

The exhibiion emphasizes wo key ideas: firs, ha animal ossils are criical
evidence or reconsrucing ancien habias, and second, ha hese animals
were also cenral o he subsisence sraegies o early humans. Large
herbivores like Segodon, deer, and bovids likely served as imporan ood
sources, while he presence o cu marks on bones near sone ools hins a
huning or scavenging behavior. Through hese ineracions, we see early
humans as par o a dynamic ecosysem, boh observers o and paricipans in
he web o lie.

Visiors are invied o imagine he challenges aced by Homo erecus: reading
animal behavior, racking prey, sharing resources, and adaping o seasonal
changes. The ossils hus become scienific specimens and narraive races o
movemen, survival, and ideniy across deep ime.

• Uni 2: Follow he ooprins o Java Man – Human ossils

Display Media:

This uni inroduces visiors o Homo erecus, he early human species
hisorically known as “Java Man.” A lie-size mural o 2 Homo erecus skeleon
figures will be pu on he wall, hand-drawn in moions—one ben slighly
orward, holding a chopper ool prepared or huning or buchering, anoher is
preparing o knap a sone nucleus rom a block colleced in he river. These will
connec o he nex uni abou sone ools.
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Ono hese illusraed skeleons, auhenic ossils or high-qualiy casing replicas
are precisely mouned a heir anaomical posiions: skulls, mandibles (wih
labels Sangiran 21, Arjuna 9), he eeh (Ngebung excavaions), and emur shaf
(Kresna 11). Each bone is accompanied by a clear, visually engaging label ha
explains is anaomical uncion and scienific significance—or insance: “Thick
brow ridge – helped proec he eyes; a ypical eaure o Homo erecus.” This
approach grounds he ossils in real anaomy and helps visiors visually
reconsruc Java Man as a living being raher han jus an isolaed se o
remains.

To deepen acile engagemen, we provide a ouchable replica o a Homo
erecus jaw or skull ragmen, allowing visiors—especially sudens—o explore
he morphology o early humans physically. The wall mural exends beyond he
human figure, including illusraive reconsrucions o he surrounding aciviy,
such as buchered animals, cracked bones, and discarded flakes. This conexual
layer highlighs H. erecus’ adapive behavior and ecological inelligence—as a
species ha huned, scavenged, and collaboraed.

Logic:

Mee Homo erecus, he early human species who once lived a Ngebung. Also
known as “Java Man,” hey walked uprigh and used sone ools over a million
years ago. Fossils ound in he Sangiran area show ha hey lived here beween
1.5 million and 500,000 years ago (UNESCO World Heriage Cenre).

This uni helps visiors see H. erecus no as disan relics bu as real people who
once lived, worked, and survived in his very landscape. The display invies
undersanding and emoional connecion by combining ossils, body
reconsrucions, and soryelling. The message is clear: Java Man is no a myh
bu a genuine par o human hisory rooed in his land.

• Uni 3: Ancien Technology – Sone Power

Display media:

Fundamenal sone ools rom Ngebung, flakes, choppers, and bolas are
displayed in a li case. Labels clearly poin ou marks made by human hands. A
backli panel shows a flake’s sharp edges and ripple marks. A large phoo shows
a ool nex o a cu-marked animal bone, wih a magnified view o he cu.

Because we sill do no ully know how bolas were used, possible uncions are
shown in hand-drawn illusraions, such as hrowing, sriking, or combining wih
wooden ools. Visiors can hold seleced replica bolas o eel heir shape and
weigh. Guiding quesions like “Could his work like a hammer?” encourage
imaginaion and learning.
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Wall drawings explain how early humans colleced sones, shaped hem wih
srikes, and crafed useul ools. Enlarged diagrams highlighing sriking poins
and flake scars will help visiors disinguish beween naural sones and human-
made ools. Fuure addiions may include a small oudoor workshop, where
guess can wach or ry simple ool-making wih guidance.

Logic:

Sone ools are he mos direc evidence o how Homo erecus survived and
adaped. Though hey may look like regular rocks, hey are he earlies known
human echnology. This uni helps visiors undersand how and why hese ools
were made and why hey mater oday.

Module 4: Heriage and Communiy – Ngebung’s Legacy and Fuure

Display:

This secion inroduces Ngebung’s local sory and he people behind i. I sars
wih a shor hisory o discoveries, such as how local villager Pak Too Marsono
helped Duch scienis von Koenigswald find ossil-rich spos (von Koenigswald
ound he ‘Sangiran Flakes’ in 1934). A visual imeline shows major excavaions,
inernaional research visis, and milesones in he journey oward World
Heriage saus.

A Local Viewpoins Phoo Wall will eaure phoos o sudens and villagers
visiing he sie, paired wih heir reflecions—or example: “This is he firs ime
I saw he place where Sangiran 21 was ound. I is jus nex o our village.” A
sound saion will le visiors hear recorded sories rom local people abou he
sie, heir memories, and is meaning in daily lie.

In he paricipaory mapping area, visiors migh use magneic okens o mark
“where I come rom” and “my relaionship wih he sie,” linking schools, arms,
and homes o local heriage. These ineracive experiences show how
archaeological heriage is no jus ancien hisory bu deeply conneced o
people’s lives oday.

Logic:

Ngebung is more han an archaeological sie—i is a source o pride and shared
ideniy. I is par o he Sangiran World Heriage Sie, which was lised by
UNESCO in 1996. This uni shows ha local communiies have played an
imporan role in discovering, proecing, and inerpreing he sie. Encouraging
paricipaion helps people beter undersand and proec heir culural heriage.
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Technical Table

To provide a clear overview o he pracical needs or each par o he projec,
he able below oulines he key modules or unis, he ypes o display media
involved, essenial maerials and equipmen, and he primary echnical
requiremens. This deailed breakdown will guide he planning and execuion
phases, ensuring ha every componen is adequaely suppored or eecive
implemenaion.
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Our exhibiion design careully considered he spaial limiaions o he Ngebung
Museum lobby. The layou shows how he our modules—3D Map, Sraigraphy,
Fossil Traces, and Communiy Wall—fi ino he physical space wihou
obsrucing circulaion.

D– IMPACT

This projec can bridge science and local people and link he museum and he
sie in Ngebung. This exhibiion acs as a scienific mediaion ha disseminaes
knowledge so ha audiences wih diverse backgrounds can undersand i. The
anicipaed impacs are as ollows:

Scienific mediaion or diverse audiences

• Sudens and youhs: his exhibiion will ineracively presen scienific
inormaion abou sraigraphy, archaeological findings (hominin ossils, auna
ossils, and lihic ariacs), and heir heriage value. Through he media used, he
exhibiion will increase undersanding o he value o culural heriage while
encouraging a sense o pride in local ideniy.

• Visiors (domesic and inernaional): his exhibiion can enhance visiors’
experiences, boh domesic and inernaional, by using easy-o-undersand
inormaive media.

• Local communiy: his exhibiion cerainly involves he paricipaion o he
local communiy, which can raise local awareness o he imporance o knowing,
mainaining, and conserving heriage.

• Researchers and academics: his exhibiion communicaes research resuls
openly o he public. I also encourages cooperaion beween scienific fields and
opens uure join research and educaional opporuniies.

Indicaors o success:

• Number o visiors increases as an indicaor o he atraciveness o he
exhibiion.

• Level o audience undersanding, measured hrough simple pos-visi
surveys or quizzes.

• Posiive eedback rom visiors on he qualiy o inormaion and exhibiion
presenaion.

• Local communiies, such as guides or culural resource persons, will
paricipae in he exhibiion.
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Conribuion o World Heriage good pracices

This exhibiion projec aligns wih he World Heriage Cenre’s good pracices. I
will involve various sakeholders, including he museum sa, he local
communiy, and academics, o ensure he conen is accurae and inclusive. The
involvemen o local communiies enriches he exhibiion wih lively culural
narraives while a he same ime encouraging a sense o ownership over he
heriage, hus supporing he susainabiliy o conservaion.

Indicaors o success:

• Academics and expers assess scienific accuracy and culural
represenaion according o world heriage preservaion sandards.

• Muli-sakeholder involvemen (museums, communiies, academia) in
exhibiion planning and implemenaion.

• Susainabiliy o preservaion is suppored by local communiy paricipaion
pos-exhibiion.

Conribuion o local developmen

This projec is expeced o encourage he developmen o visis o he Ngebung
museum and sies. Tourism can posiively impac local economic growh,
including guides, homesay managers, ood vendors, ransporaion service
providers, and souvenir arisans.

However, one imporan impac is ha he exhibiion may srenghen he bond
beween he communiy and he museum insiuion. By providing a space or
he communiy o paricipae, i is hoped ha he communiy will develop a
sense ha museums and sies are par o heir lives. This srong relaionship
beween he museum and he communiy suppors eors o susain and
preserve heriage.

Indicaors o success:

• Increased local economic income rom ourism secors such as homesays,
culinary, our guides, and handicrafs.

• Increased communiy involvemen in he ourism secor and museum
managemen, including paricipaion in decision-making and collaboraive
aciviies.

• Changes in percepion and increased communiy pride in culural heriage
and museums, measured hrough surveys or inerviews.
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