
ABSTRACT

Mineral museums are gradually replacing their
traditional, passive displays with more interactive,
attractive, and informative forms of education. Museums
are usually considered to provide informal learning
opportunities, but projects can be designed to cover the
whole range of formal, specialized, or even hidden
curricula. To be effective, education in museums must be
underpinned by curriculum developments; a sound
collaboration with partners from the formal system
being essential. Educational projects are also aimed at
increasing and diversifying the role of the museum,
increasing access and maximizing inclusivity for
audiences of all learning levels, from pre-school to
post-graduate, and for varied target-groups: families,
individuals, schools & college groups, and adults. As a
consequence, the role and the public exposure of the
curator in modern mineral museums is broadening. The
most common forms of educational activities in mineral
museums include: traditional exhibitions/displays,
“hands-on” galleries, behind-the-scenes tours, formal
lecturing, working with “enthusiasts”, field-trips and
sampling campaigns, outreach collections, articles in
popular journals, editing of educational materials. We
hope that examples of specific projects implemented by
our museums will demonstrate how sensibility, mystery,
and fun are also essential.

INTRODUCTION

Museums, in general, are institutions created for housing
and preserving objects for posterity. The axiological
perspectives they serve primarily are: the (scientific)
truth, enlightenment and aestheticism; values
underpinning education, in both an informative and
formative sense.

Mineral museums are a traditional component of the
geological educational institutions, especially those in
the higher education sector. Most of the university
departments offering mineralogical, geological or Earth
science courses have their own collections. Included
within these are collections that can be fully or partly
accessed by the public and those that are solely for
internal use.

Active educational programs are also developed for
informal learning groups by larger museums, not
associated with university institutions. In many cases
this may be delivered through specialized educational
departments and is driven by specific policies. Such
projects are frequently aimed at increasing and
diversifying the role of the museum, increasing access
and maximizing inclusivity for audiences of all learning
levels, from pre-school to post-graduate, and for varied

target-groups: families, individuals, schools and college
groups, and adults.

Mineral collections around the world show great
diversity in terms of: ownership (institutional, public
funded, or private), status/affiliation (i.e. associated with
a university or research institution, national or regional
administrative body, “independent”/self-supporting,
registered or non-registered - UK), collection size,
collection composition (global, regional collections or
material of local significance), and the number of
professionally qualified staff.

In addition to this, the way in which the collections
are used also differs, the most significant variations
being the presence or absence of public exhibits and the
overall scientific or educational profile. Almost all of
these factors are underpinned by the financial strength,
security of the collection, and its custodial body.

Data from The World Directory of Mineral
Collections, 3rd edition (Petersen ed., 1994) indicates that
of 446 collections recorded from 32 countries, the great
majority (92 %) of the independent museums is open to
the public (Figure 1). Almost half of the total number of
institutional mineral collections (47 %) are components
of higher education institutions (academic collections);
among them, more than a half (57 %) are fully or partly
open to the public. Most of the collections affiliated to
research institutes (including geological surveys) are
open to the public. It can be thus concluded that all
mineral museums around the world, regardless of type,
involve an educational component, as a direct
consequence of the public access they provide.
Predictably the levels and nature of educational activities
vary within each museum. As a consequence of
increased access there has been a commensurate increase
in the public exposure of the curator. White (1991)
records this in his analysis of the broadening role and
responsibility associated with modern mineral curation.

The interest of museums in education issues was re-
cently proved at the 18th General Meeting of the Interna-
tional Mineralogical Association (IMA) (Edinburgh,
September 2002). Among the 14 contributions to the
“Teaching of Mineral Sciences in the 21st Century” ses-
sion (sponsored by the IMA Commission on Teaching
and History, CHT, and the Socrates/Erasmus projects on
a “Co-ordinated European Core Curriculum in Mineral
Sciences” financed by the European Commission) four
were presented by museum professionals.

We focused mainly on examples of specific projects
implemented by our museums, but reference is also
made to some theoretical background and principles of
education through museums. We intended to
demonstrate how museums can be active partners in
mineral science education, and to challenge further
discussion. The authors are curators (thus not education
experts) coming from university, national and regional
museums, of various sizes and from very different parts
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of the world (USA, UK and Romania); the paper is based
on their personal background and experience. The
educational activities will be approached mainly from
the practical and curatorial side.

BRIEF THEORETICAL APPROACH ON
EDUCATION IN THE MUSEUM

The education component of museums is usually
considered to be informal learning. The characteristic
features of informal learning are: complementary with
and able to diversify the formal curricula; the ability to
generate research by using specific methods and
resources; institutionalization of public relations; the
ability to respond to public feedback; a wide range of
activities; non-compulsory participation. In fact, the
range of activities that can be developed in museum
programs is wide, including formal (core), specialized,
informal, and even positive hidden curricula (i.e.
“knowledge, values, attitudes, norms, and beliefs that
people acquire because of the educational process that is
used to learn something else”) http://www.webref.org
/sociology/H/hidden_curriculum.htm) which gives a
more complete picture of the specific educational
resources.

Amongst the advantages of informal learning within
museums one can include: a higher degree of freedom in
organizing the topics and methods of learning, a more
permissive and flexible environment, a focus on the in-
terests of specific individuals or groups, more flexible
time limits for educational activities, lack of constraints
from formal evaluation, developing team work and atti-
tudes, and interdisciplinarity. The focus is set mainly on
developing thinking and analysis rather than simply im-
parting information. The specific “museum atmosphere”
itself can be inspiring in self-motivated learning without
the constraints of the formal curricula. Although not for-
mally testing the learning resulting from such visits, it is
important to provide an assessment and evaluation of
the benefits of the informal education process. In its sim-
plest form such an assessment can be achieved by under-
taking surveys before and after visits. These might
include questions to establish the expectations of visitors
and informally evaluate the level of understanding
gained by the student from the visit and also monitor the
success in providing an enjoyable learning experience.

Some of the disadvantages of informal learning com-
pared to formal learning are represented by the lack of
continuity in the learning process, and the ability to be in-
volved with systematic evaluation of the student’s prog-
ress. The International Council of Museums (ICOM)
Curricula Guidelines for Museum Professional Develop-
ment (http://museumstudies.si.edu/ ICOM-ICTOP/in-
dex.htm) include the “Education and Interpretation”
activities under the “Public Programming Compe-
tencies”, that require knowledge and practice in the fol-
lowing fields: educational theory, psychology &
sociology; history and philosophy; learning theory; plan-
ning, design, production & evaluation of programs;
models of practice; use of text, objects, graphics, manipu-
lative materials and media; policies.

Some of the didactic principles that can be applied in
museum education, such as creativity, intuition,
promoting a real set of values, accessibility,
systematization & continuity, inductive & deductive
reasoning are briefly presented below.

Education in museums may utilize several resources
of creativity, such as involvement, criticism, openness to
new concepts and experiences, self-confidence, noncon-
formism. Use of intuition is facilitated by direct contact
with specimens, phenomena, processes (especially in
hands-on galleries), sensorial stimulation (audio/visual,
tactile), and motivational stimulation (by direct observa-
tion or focused interest).

As a component of their cultural function, museums
provide models to follow and a set of universally-
accepted values in a more explicit way, thus promoting a
real set of values. Accessibility refers to the way in which
exhibitions are designed. They should address all
categories of the public, from young scholars to adults.
This can be done by preparing “special exhibitions”
focused on specific sectors of the public, exhibitions
addressing “the average public”, or by organizing
“museum lessons” shaped according to each group of
interest. Systematization and continuity are guaranteed by
appropriate planning of the museum gallery routes and
by using suitable graphics (tables, plots, drawings, and
models) as an extension of the samples on display. In
museum education, both inductive and deductive
reasoning apply: with the former prepresented by the link
between museum specimens and theoretical concepts;
and the latter by applying the concepts taught in school
to the samples observed in the museum.

Based on these general principles, some of the goals
of museum educational programs include: (i) setting spe-
cific objectives, (ii) enabling direct observation to lead to
active learning, (iii) using specimens to illustrate diver-
sity and comparability, (iv) facilitating interpersonal ex-
change of information to promote interactive learning,
(v) promoting a procedural approach based on scientific
methods, (vi) promoting interdisciplinarity, and (vii)
providing a contrast between formal vs. informal learn-
ing methods.

When designing an educational project, as in the case
of formal learning, museum educators have to find
answers to the questions:

(i) What to teach? (the content of the information)
(ii) How to teach? (the methods, means and procedures

to be selected)
(iii) Why do we teach? (motivation, results and possible

evaluation)
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Figure 1. Types of institutional mineral collection,
according to affiliation and involvement in public
programs (based on 446 collections in 32 countries).



From a practical point of view, all these questions
have to be addressed as regular aspects of the curator’s
daily job including: logical arrangement of the exhibits
and groups of displays within each gallery, clear and
concise labeling, coherent signage (visiting routes,
graphical explanation), building “surprising displays”
along the routes, convergence of audiovisual stimulation
and an education-oriented sample acquisition policy.

FORMS OF EDUCATIONAL ACTIVITIES IN
MINERAL MUSEUMS

Mineral collections and the allied role of the curator have
existed for many centuries, although the perception of a
museum’s function and its activities has varied with
time. A significant role in promoting and guiding
education linked to mineral collections has been played
by international professional bodies such as the
Commission on Museums of the International
Mineralogical Association (IMA CM), and The Society of
Mineral Museum Professionals (SMMP). Key
publications have also provided a benchmark for
standards and practice (e.g. Embrey, 1987; White, 1991)

The main aspects of a mineral curator’s job (Embrey,
1987) are as follows: (i) care and cataloging of collections;
(ii) growth of the collections; (iii) exhibits and education;
(iv) general duties and public relations; (v) research and
publication of results.

The main purpose of public mineral collections is to
preserve specimens for society in perpetuity. In so doing
a resource is provided to deliver the education aspiration
to broaden the public knowledge of mineral and earth
sciences. The principles can be applied in various ways,
and each museum will establish an education policy
appropriate to its target audience, guided by its charter
or remit, resources (collections, staff, and budget), and
main profile (education vs. research).

A brief summary of the most common forms of
educational activities in mineral museums is listed
below.

Traditional exhibitions/displays - These are still the
most common forms of education inside or outside the
museum, especially when organized (guided) tours, or
museum lessons are also provided. For a long time,
systematic collections represented the typical form of
display. However nowadays they have been eroded in
all but the largest or the non-University museums (for
example, The Natural History Museum, London, is
unique within the UK from this point of view, with its
systematic exhibition involving over 10,000 specimens).
Regional collections, gemstones and meteorites have also
been used to represent classical themes. Their place is
slowly taken by permanent or temporary exhibitions on
more integrated, interdisciplinary topics (e.g. Earth
galleries).

“Hands-on” galleries - Implicit in the holding of
geological collection is that specimens are for
observation and investigation, not just for passive
display. An essential part of any mineralogical (or
petrological) education is involved with direct
observations of the intrinsic properties of specimens.
This produces a necessity to allow close access to
collections. Whilst access for researchers to a main
mineral collection is within the scope of most access

policies, large scale access to specimens from such
collections by the general public is unlikely to be viable in
terms of the continued well being of the collection and
availability of staff time and space. “Hands-on” galleries
can facilitate non-curriculum and informal educational
activities by providing a hospitable venue with suitable
specimens and dedicated facilitators.

Behind-the-scenes tours - These are especially suitable
for large museums that posses a significant infrastruc-
ture of storage areas, preparatory rooms, or laboratories.
The informal exchange of information and a direct con-
tact with the scientific methods of mineral curation turns
the whole visit into a “personal scientific experience”
that also may offer formative benefits (e.g. professional
role models and best practice).

Formal lecturing - This takes many forms and is held in
both on-site and off-site locations (e.g. in the museum, in
schools, at mineral shows, clubs, drop-in sessions). It
may also be associated with temporary exhibitions or
linked to other community events. Educational
programs can be offered formally as components of
continued adult education and structured, but
non-qualification courses.

Working with the “enthusiasts” - Most commonly such
enthusiasts are local mineral collectors or volunteers that
are actively involved in mineralogy; programs within
“hands-on” galleries, workshops, fieldtrips and
sampling campaigns provide an environment in which
they can engage with museum work and collections.

Field-trips and sampling campaigns - Fieldtrips can be
organized not only for “enthusiasts”, as mentioned
previously, but also for school groups, students, or
families. The value of such trips, if organized responsibly
(i.e. to non-vulnerable sites), is that they enable on-site
teaching of mineralogy, as well as promotion of
conservation issues and best practice.

Outreach collections for schools and groups -
Dedicated collections, reserved for loan to formal and
informal educational groups, allow a wider audience,
including those unable to visit the museum in person, to
gain access to mineral specimens and related
information.

Use of IT - Museum educational activities have to take
account of the increasing role of computers in our lives.
Intelligent use of computers can increase the level of a
user’s engagement and encourage repeat visits to view
actual specimens. For example, computers may be used
to show what we cannot demonstrate with real
specimens (e.g. modes of formation of minerals,
simulated crystal growth, the structure of crystal lattices
related to the actual crystal shape of real specimens).
Increased collection access and promotion may be
provided (mainly via museum web pages), as well as
access to learning support materials (e.g. for workshops
and site visits via web pages). This allows greater
preparedness for a visit and is progressively more
essential in situations where teachers or parents do not
have a strong geological background.
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Articles in popular journals - Editing of educational
materials (e.g. Guides) - All these activities need to be
tailored according to the target sector of the public. The
main categories of public to be considered when
education is concerned are:

(i) Pre-school level
(ii) School and college level: primary, secondary, high

school (or equivalents)
(iii) Higher education (university) level
(iv) Adults (e.g. mineral collectors, volunteers, experts

from industry)
(v) Families

EARTH SCIENCES CURRICULA AT THE
PRE-UNIVERSITY LEVEL. THE ROLE OF
MUSEUMS IN SUPPORTING CURRICULA

The Earth sciences curricula, at different levels of formal
learning, vary considerable from country to country. For
example, there is contrasting emphasis on the
importance of the Earth Science component in the
curriculum; whereas Romania has seen some reduction
in this component, there is a more consistent delivery of
Earth Science in the UK curriculum, although less clearly
identified as ‘Earth science’. At the same time in the USA
a new program has been evoked to re-emphasize Earth
and space science.

However, what is common to all museum education
programmes for formal education groups is a need be
focused, to ensure maximum impact in supporting and
re-enforcing the relevant points and concepts of the
curriculum. This requires museum professionals to keep
abreast of curriculum developments. In contrast
informal education activities and events can explore
areas not covered by the curriculum, providing scope for
more varied activities. The present paper does not intend
to focus on curricular aspects on a theoretical basis but
illustrates some of the current trends.

In Romania, decreasing emphasis on the Earth
sciences at a pre-university level is proven by the
cancellation of a course in geology (including detailed
concepts and terms in mineralogy and petrology) that
was taught between 1991-2000 to grade 11 (16-17 years)
to science-oriented sections. Currently, basic concepts of
the structure of the Earth and types of rocks are included
in the geography classes at the primary (for grade 4 – age
around 10-11) and secondary school level (grade 5 – age
11-12); for grade 8 (13-14 years) some general
information on the geological structure and types of
economically-important minerals and rocks in the
country are given.

As far as the 14+ (high school) level is concerned,
geological-related subjects such as the solar system, in-
ternal structure of the Earth, plate tectonics, Earth dy-
namics, natural hazards, the role of rocks in the
formation of landscape, mineral resources, environmen-
tal protection are covered by less than one teaching
(“contact”) hour/topic – and are included in the current
curricula under geography classes for grades 9 to 12
(14-18 years). A new discipline, “Analysis of environ-
mental factors” dealing with geological-related topics
such as water and soil sampling, and radioactive & urban
waste was introduced in 2000 for grade 12 (17-18 years)
for the “Environmental protection” sections, but only in
very few specialized high schools.

In England and Wales a national curriculum was
introduced in 1989, which provided a structured,
compulsory geological component for all children up to
the age of 14, for the first time. Prior to this, secondary
(high) schools included some physical geology within
physical geography, with a far smaller number teaching
geology as a separate subject to the 14-16 year old age
group. The new Earth science component of the
curriculum is distributed between the geography
curriculum (landscape formation, natural hazards and
the distribution of natural resources) and the science
curriculum (geology, aspects of atmosphere and oceans,
evolution, resources, fuels, the environment and
sustainability) and clearly provides more exposure of
geological topics to more pupils.

However, a survey in 2001 (King, 2001) indicated
that the bulk of this teaching was undertaken by science
staff with little or no Earth science background in their
own education (80% of science teachers of 11-16 year olds
had no Earth science component at degree level). An
important impact of this is that a low component of
investigative work is carried out in the teaching of Earth
sciences in England and Wales. This clearly provides a
niche for museums to deliver access to, and “hands-on”
contact with, specimens and professional geologists and
to contribute to the training of teachers responsible for
the geology component.

In the USA a national program “Revolution in Earth
and Space Science Education” (2001-2010) at K-12 level
has been initiated (for details see Blueprint for Change:
Report of the National Conference on the Revolution in
Earth and Space Science Education, www.Earth-
ScienceEdRevolution.org). This reform takes into consid-
eration the recent reinforcement of Earth and space sci-
ence in both public perception and research, following a
period when it was considered “minor” science (as com-
pared to physics, chemistry and biology). Earth sciences
were appreciated as perfectly suitable for meeting the ed-
ucation standards recommending “that students experi-
ence Earth and space science as a process of inquiry,
exploration and discovery”.

The main objectives of the program refer to
providing information and creating ability in order to
investigate critically the land, air, water, and life; assess
environmental and economic impacts; empower the
public to make sound and reasoned choices; assume a
personal and collective responsibility to understand, and
protect the Earth. The ultimate goal of the program is to
create a citizenry literate that can take “informed political
and economic decisions on local, regional and global
levels.”

The program includes museums among alliance
partners, with a role in creating new opportunities for
students, teachers and parents to learn in informal
settings, outside the classroom, and in affecting visitor
attitudes and behavior vs. learning in science. According
to the blueprint, the ways in which informal education
(including museums) can help promote the revolution in
Earth and space science education are: (i) collaborating
with formal education; (ii) motivating a love of science;
(iii) creating a scientifically-informed citizenry; (iv)
generating new ideas in learning, stating that “the
exhibit floors of museums can serve as laboratories
where researchers try out and evaluate different
strategies and techniques in learning. Researchers can
study these strategies to try to understand long-term
outcomes that may help improve K-12 Earth and space
science education in formal settings. “
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Greater support should be given to exhibits,
programs, and events that make interconnections
between Earth system disciplines, take full advantage of
the connections between Earth and space science, and
demonstrate science as inquiry built into exhibits, open
houses, educational TV and radio programs.

Museums can also facilitate, or inform on K-12
student and teacher involvement in authentic scientific
research, as well as provide ideas related to student
competitions or science fairs.

Current news of natural hazards and disasters, new
discoveries in fields with popular appeal represent
opportunities for learning that can be scientifically
documented and explained in museum exhibits.
Museum staff is encouraged to collaborate with
individual groups of informal education, such as youth
organizations in order to ensure quality science content
of national and regional initiatives.

To conclude, a comparison of curriculum learning
(school and university) versus informal learning (clubs,
drop in sessions) indicates that curriculum-based educa-
tional activities provide a means to re-enforce theoretical
knowledge by observation or investigation of real speci-
mens. Informal learning offers an opportunity to ap-
proach a topic from a fresh, specimen-based perspective.
Museum education activities can provide a context for
components such as rock and mineral classification and
properties, which may otherwise seem somewhat theo-
retical (e.g. see below workshops on Living with Min-

erals). However, curriculum-based activities can con-
strain broader exploration of topics in mineralogy and
petrology and may not allow adequate investigation of
underpinning concepts. Non-curriculum activities have
greater freedom to move away from “target-oriented”
goals. They can allow for more open-ended exploration
and investigation, thus provoking a greater level of cre-
ativity.

EXAMPLES OF EDUCATIONAL MUSEUM
PROJECTS

This section groups general and/or specific (basically
age-related) educational projects that were developed in
the museums where the authors come from (for the
acronyms see the corresponding institution in the
Appendix).

Temporary exhibitions (NMGW) - as part of a
multidisciplinary national museum there is considerable
scope within the National Museums & Galleries of Wales
to approach mineralogical displays from different
perspectives. Two temporary exhibitions emphasize
contrasting approaches. Crystals & Gemstones was a
small, relatively low cost exhibition involving some of
the most attractive items within the collection. The
exhibition was placed in a prominent position in the
museum entrance hall, usually designated for art
exhibits, and large, open-display specimens displayed at
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Figure 2. Crystals & Gemstones temporary exhibition at NMGW. The large specimen and display cases were
covered by a canopy to provide a more intimate feel to the exhibition, in the imposing main hall of the
museum.



the front immediately registered that this exhibition was
concerned with minerals (Figure 2). Displaying the
specimens in an immediately engaging way, resembling
a shop window, attracted audiences who may not have
naturally gravitated towards a science display.
Specimens were arranged by easily appreciated themes,
such as color, texture and variations on a form (Figure 3).
An informal, gallery-talk program and worksheets
supported the exhibition. The impact of the exhibition
was such that although the set-up costs were low,
positive visitor feedback was significantly increased.

A second temporary exhibition, Living with Minerals,
again a relatively low cost exhibition, was similarly
designed to provide attractive specimens for display. In
contrast to Crystals & Gemstones, it specifically aimed to
raise awareness of the relevance of minerals to society, as
the source of raw materials in our everyday life and in
technology. Again informal gallery talks by curators and
structured education packs were produced. These
provided worksheets, covering points of the curriculum
dealing with identifying materials and resources,
formatted appropriately for different aged school
groups. Teacher notes were provided to support and
highlight the core information in the exhibition,
supplemented by additional background information.
Also included were suggestions for follow-on activities
that could be undertaken easily in the school
environment.

“Hands-on” galleries (NMGW) - as part of a project to
allow large scale access to its collections, the National
Museums & Galleries of Wales developed the Glanely
Gallery, a purpose designed gallery allowing access to
geology, biology and archaeology specimens facilitated
by specialist staff. Such an idea is clearly not new, even to
the UK. The National Museums & Galleries of
Merseyside (UK) pioneered a smaller but similar natural

history gallery in the 1980’s. The Welsh gallery is divided
into two main sections that can be more formally
separated by a movable glass partition. One area allows
for investigation of specimens in small groups or for the
delivery of workshops or informal talks with controlled
access to specimens, while the remaining area houses
drawers containing themed specimens with bilingual
(English and Welsh) text. These accompanying notes
allow older children and adults to make links between
the specimens and also provide backup information for
parents guiding younger children through an
investigation (Figure 4). Video binocular microscopes
are available enabling a small group to share
examination of a specimen. Mineral drawers produced
for the gallery to date focus on properties of minerals that
users can investigate for themselves. Included within
this are color, density, structure and the properties of
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Figure 3. Close up of the agate case emphasizing form
and texture. The case used low voltage lighting and
specimens were displayed on black cracked glass and
Perspex blocks.

Figure 4. The informal area of the ‘hand’s-on’ gallery
encourages investigation.

Figure 5. The themed drawers of mineral specimens
are each accompanied by bilingual notes. These
enable older children and adults to obtain more
information about specimens, and support adults
investigating with smaller children.



minerals exploited by man, in addition to minerals as the
building blocks of rocks (Figure 5).

Over the last three years the response to the gallery
has been positive. It has been well used, with attendance
doubling with the introduction of free entry to the
museum in April 2002. What has become clear however
is that this space is viewed as a childrens’ or families’
gallery and consequently has low usage by adults
without children. This issue has been addressed by
targeting adult groups by providing workshops at times
(such as Sunday mornings) when it is not frequented by
children and by investigating the options to develop a
second, more in-depth science access gallery. Security
has not been an issue, with only one lost specimen - a
pyrite cube. All specimens on display were derived from
existing teaching collections and in general do not
include any registered specimens from the main
museum collections.

In summary the gallery provides an important venue
to allow access to specimens, it also provides an
orientation point to raise awareness of the content of the
main geological and more specifically mineralogical
displays.

Formal lecturing (NMGW) - all Mineralogy and
Petrology curatorial staff in the National Museums &
Galleries of Wales undertake formal lecturing to
audiences ranging from undergraduates to local
enthusiasts. This is typically off site, but they are also
involved in supporting lecture programs associated with
temporary exhibitions, both mineralogical (e.g. Crystals

& Gemstones and Living with Minerals) and more general.
An example of the latter is a talk on the rocks and
minerals of the Moon provided to support a recent
touring Star Trek exhibition. The latter perhaps reflects an
advantage of being part of a multidisciplinary national
museum, in that audiences, and hopefully converts, can
be attracted to educational events from other “markets”.

Loan collections for schools and groups (NMGW) -
the National Museums & Galleries of Wales has
pioneered education work with schools as far back as the
1920s, and a national museum schools service was
formally inaugurated in 1948. An essential part of this
was the “loan service”. This enabled schools across
Wales to obtain specimens to support teaching,
dominantly at secondary (high) school level. Small,
originally wooden, boxes containing themed specimens
and teacher’s notes, maps, posters, photographs and
“miniature museum display cases” were available,
covering a wide range of geological topics. The
introduction of the curriculum and access to information
via alternative media has altered the pattern of use for
the collection.

Pre-secondary schools (primary and, to a lesser
extent, pre-school under 5s) are now major borrowers of
the current loan collection, introducing their pupils to the
basic properties of rocks and minerals at an early stage.
As an example of typical usage, during a six-month
period in 2001-02, 76 boxes, 36 display cases, 11 models
and 45 information packs (information sheets, maps and
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Figure 6. The “treasure search” project (Mineralogical Museum of the Babes-Bolyai University, Cluj-Napoca,
Romania).



posters) were dispatched to 52 venues across Wales (85%
at pre-secondary school level).

Loan boxes also provide a useful resource for home
learners, groups of children educated outside the state
system by their parents, and other non-school groups.

The quiz-test (MMBBU) - This project was designed for
high school pupils, especially for grades 9, 10 and 11 (i.e.
14 to 17 years). A set of ten questions was prepared to
help teachers evaluate the efficiency of the guided tour of
the museum. The main objectives of this test were to
refresh some of the terms pupils learnt in the classroom
(names of minerals and rocks), to point out some of the
physical properties of minerals that help in mineral
identification, to underline the role that minerals play -
practically (in economy) and theoretically (in
understanding the structure of the Earth), and to
enhance the number of minerals pupils have heard about
(on a preferential basis).

The quiz-test works also as a feed-back mechanism
for the curator: at the end pupils are invited to formulate
their impressions of the visit and to make suggestions for
a more attractive and instructive presentation, teachers
being asked to return these comments.

The “treasure search” (MMBBU, inspired by Mark
Badham, Miller Museum, Queen’s University, Kingston,
Canada) - designed for the pupils from primary and
secondary schools (ages 10 to 14), the project consists of a
search through the museum following a sketch that
finally leads them to a hidden place where a “treasure
case” is located (Figure 6). The “route” is based on the
location of various minerals or collections in the
exhibition that are presented and discussed during the
visit. The “reward” is a small mineral sample to be taken
back to the classroom.

The “best specimen” project (MMBBU) - during their
visit the pupils from high schools (14-18 years) are asked

to look for their favorite samples on display and to
mention their choice(s) at the end. The specific goals in
this case were to increase the interactivity during the visit
to the museum, to obtain personal involvement and
motivation, and to develop creativity and sensitivity. At
the same time, the results may be used by the curator to
identify samples attractive to this sector of the public,
this may be of particular value in the planning of future
exhibitions, etc. For the period October 2001 - January
2003, 300 pupils (from 19 classes in 10 high schools)
expressed 167 options; the resulting “best specimen” is
illustrated in Figure 7.

Meteor Watch Project (DMNS) - supports several
systems of hemispherical mirrors with video cameras
and VCR recorders that watch the night skies for
fireballs. These lookout systems are located at several
high schools around the state. All this data, plus
eyewitness accounts are tabulated to determine if there is
the possibility of a meteor fall. If it is concluded that there
was a meteor fall, the meteor “posse” composed of some
50+ volunteers is activated to try to locate any of the
material. This includes press releases, news conferences
and holding meetings with the citizens of the local area of
the possible fall to educate them about what to look for
and how to report any suspected finds.

The publicity and community meetings resulted in
many suspected meteor samples being brought to the
museum, all of which turned out not to be meteors.
However, two samples of curiosities held by families for
several generations were identified as actual meteor
samples from historic falls.

Properties of minerals (MMBBU) – an electronic
quiz-test for students in geology uses images of museum
samples for illustrating and evaluating the basic
concepts of macroscopic features such as habit, twinning,
color, luster, transparency, cleavage vs. fracture and
hardness. The test could be also used in the formal
student evaluation procedure. The project was a
component of a World Bank & Romanian National
Research Council for Higher Education project on
multimedia teaching and the application is located on the
website of the Faculty of Biology and Geology
(http://bioge.ubbcluj.ro/test/).

Field trip guides (MMBBU) – images and data on
museum samples from the occurrences to be visited by
students in geology during organized fieldwork were
included in the field trip guides. In collaboration with the
teaching staff, such guides were prepared for Baia Mare
(NE Romania) and Banat (SW Romania) areas
(http://bioge.ubbcluj.ro/minfield/).

The electronic database (MMBBU) – a recent (2002)
project of the Cluj Student Chapter of the AAPG
(American Association of Petroleum Geologists) refers to
student involvement in the completion of the museums’
database. The software was created locally and contains
several types of information for each sample: theoretical
data on the mineral phase (e.g. species, variety), as well as
mineralogical, geological and museological data on the
sample itself.

The students’ contribution at present is represented
by the completion of two independent subcomponents
(files) of the database: a list of the mineral species,
varieties, and groups (with theoretical information on
the current status of the mineral name, nomenclatural
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Figure 7. Quartz (chalcedony) nodule, Rio Grande do
Sul (Brazil) (9 cm x 8 cm). The sample was by far (and
surprisingly for the curator…) the most appreciated
one in the collection (Photo: Puscas Z., M&C).



affiliation, crystal system, theoretical chemical formula),
and a list of the mineral occurrences represented in the
museum (in a hierarchical structure from the detailed
location to the closest official locality, town,
district/area, and country). The problematic cases are
discussed with the specialized staff, who will also
finalize and check the final lists.

Computer-based collection access and promotion
(NMGW) – A potential model for collection access and
promotion is provided, in Wales, by a GIS-based
archeological collections project, as a component of adult
learning. This enables an individual to locate specimens
from geographical areas with which they are familiar,
and fosters closer association and appreciation of their
contexural significance. Such a model is deemed equally
applicable to Welsh geological collections, and this is
being investigated currently. Although all collection data
has been computerized, related images are required as
an essential accompaniment to this.

Co-sponsoring scientific symposiums (DMNS) - This
involves the participation of mineral collectors and
experts from industry in topics such as photography of
mineralogical, paleontological, and archeological
specimens, pegmatites of Colorado, the mineralogy of
precious metal deposits of Colorado.

Collaboration in the publication of books and articles
(DMNS) - These serve a variety of audiences from
professional scientists, to mineral collectors &
“enthusiasts”, and the general public. The books cover
mineralogy, and geological tours of the building stones
or buildings and monuments in Denver. Detailed
descriptions of samples coming from famous
occurrences such as Sweet Home Mine (Murphy, 1997),
of specific collections (Hurlbut, 1997), or the recent tour
of gemstone locations (Modreski & Murphy, 2002) are
opportunities for informal learning and underpinning
interest in minerals, and mineral sciences.

Supporting mineral shows (DMNS) - by providing
mineral specimens for display to local, regional and
national Gem and Mineral shows, the museum can not
only raise awareness of mineralogy but also raise the
profile of the, often much underestimated, resource the
museum provides.

Courses in geology and mineralogy (DMNS) - Adult
education classes are aimed at the Museum Membership
Program and the public. These are given by staff and are
open to volunteers and the community. The courses
include informative classes on rocks and minerals with
Saturday field trips to the National Mining Museum in
Leadville Colorado, and the laboratories of the United
States Geological Survey facilities in Denver. In the
advanced amateur geology class, members join the
“adopt a gem” project and go behind the scenes in
mineralogy to learn cataloging and collecting minerals,
plus finding a cataloged specimen to research and
present a 20 minute paper to the class on their adopted
gem.

Field trips (DMNS) – in addition to the field trips within
geology and mineralogy courses, the Denver Museum of
Nature and Science conducts four to seven geology and

mineral field trips in Colorado, New Mexico, and
Arizona for volunteers, mineral collectors and/or other
groups.

CONCLUSIONS

Education in Museums has a great potential to
complement formal learning but to be effective, sound
collaboration with partners from the formal educational
system is essential (e.g. teachers, educational experts).
However, museum educational projects need to be
interactive (based on exploration and enquiry), attractive
(stimulating discovery and personal choice), and
informative (supporting the ability to apply knowledge).
The theoretical gain that is expected from such projects is
connected to the diversity of the mineral world, usage of
minerals and rocks, and to providing an understanding
of Earth as a system that needs to be protected.

Earth science clearly plays a central and
unquestionable role in our lives. However, awareness of
this significance throughout society is variable. Museum
education can play an important role in promoting
geology and more specifically mineralogy. Society is
bombarded progressively with information, both images
and facts, through a widening range of multi media. In
presenting our educational projects, both formal and
informal we need to focus on our unique role as
custodians of real specimens.

It is essential that we appreciate that audiences may
no longer be willing to stand back and view specimens in
cases and we must be party to actively addressing their
needs. Clearly as curators we must be responsible
custodians of our collections, not losing sight of their
long-term preservation in a desire to serve the audience
of today. Unlike the visual arts, our specimens are not for
observation alone; discovery and appreciation only
comes with suitable hands-on investigation.

Finally, as some of the projects presented here have
shown, it is mainly sensibility, beauty and even mystery
that mediate public perception (especially in the case of
young generations) on minerals and mineralogy.
Museums are the best places to access these channels. We
are involved in inspiring those we educate so a good
dose of fun, is also essential!
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APPENDIX

Brief information on the museums developing the
educational programs presented within this paper
(alphabetically, according to the country):

� Romania
The Mineralogical Museum of the “Babes-Bolyai”
University (MMBBU) in Cluj-Napoca is one of the largest
and most representative institution of this type in
Romania. The total number of samples (minerals, rocks,
gemstones and meteorites) is currently around 16,000,
among which about 6,000 are on display. The most
representative displays host the systematic (4,500
samples, about 850 mineral species), cut gemstones (230
samples), and meteorite (in total 210 samples)
collections. In 2002 the museum was partly opened for
the public, after a long period when it was basically used
only for academic training and research. The specialized
staff consists of one curator (full time).

The average structure of the public is currently as fol-
lows: about 50% students (in Geology, Mineralogy, Envi-
ronmental Sciences, Biology, Geography, Chemistry,
Agricultural Sciences, Material Sciences, History, Archi-
tecture), pupils from colleges (high school) and,

subordinately, secondary schools (~ 40 %), mineral
collectors (~ 5 %), and others (~ 5 %). Accordingly, the
current educational focus is placed on students and high
school pupils.

� United Kingdom
The National Museums & Galleries of Wales (NMGW), is
the main repository of geological collections in Wales.
Included within its holdings are 33,000 minerals (special-
izing in Welsh minerals, World gold, fluorite and cassit-
erite), 32,000 rocks (with reference, research,
archeopetrology, meteorite and borehole sub-collec-
tions). All specimens are item documented with the data
held on an electronic collection management system. The
Mineralogy & Petrology Section, of which the author is
currently acting head, forms part of the Department of
Geology and consists of three curators and a curatorial
assistant. In addition to collections in storage, the Mu-
seum houses a magnificent exhibition recording the geo-
logical evolution of Wales. Included within this are many
specimens on open display and suites of minerals reflect-
ing the mineralization history of Wales. Systematic min-
eral displays are not represented currently although
small themed displays covering Welsh mineral, “Form”
and “Colour” are housed in a separate, small gallery.

� United States of America
Denver Museum of Nature and Science (DMNS), in
Denver Colorado, is the fifth largest Natural History
Museum in the United States and among the leaders in
the use of volunteers. Geology is part of the Earth Science
Department of the museum. It consists of the curator Dr.
Jack Murphy, and a staff of 15 volunteers that devote
6000 hours a year to the support of the collections and
activities.

The collections consist of 80,000+ mineral specimens
from macro to micro, 1,500 meteorites and 100 rocks,
mostly building stones. All of the collections feature
Colorado materials. The public displays of minerals
highlight the mining heritage of the state.

The Department interacts with the community in
many ways; most of the activities refer to adult learning
(mineral collectors, volunteers, and experts from
industry).
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