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b) when lending or borrowing specimens insist on all
discussions on valuations or other agreements and security
and other relevant working practices being put in writing.

¢) do not take risks - always insure
These are simplistic and it is assumed that few curators
would not follow such procedures in the case of obviously
valuable objects such as those made of precious metals.
However, natural history items have long been undervalued
both for their monetary value and curators find the intrinsic
worth of such material difficult to quantify in terms of hard
currency. This is changing, linked with the increasing
difficulty in obtaining some specimens and a burgeoning
market for certain kinds of material such as fossils (Rolfe, et
al. 1988). Also, the development of Registrar sections in at
least the larger museums in recent years has helped to
standardise procedures and involve a number of different
viewpoints in what was previously a dialogue between
curators.

Repair of damage

The fragments of the shell were sent to a ceramic
conservator for repair, a proportion of the shell being
restored because of the crushing of the shell fragments. The
purchase of a live-collected shell in an unfaded condition and
without the filed lip, is useful for comparison.

Incidental discoveries made as a result of the damage.

Inside the apex of the shell was a small amount of
sediment which indicated that it was not a live caught
specimen. This has been analysed and the combination of
planktonic and benthonic foraminifera is reported as typical
of the outer shelf of low to moderate latitudes and the aspect
is described as Indo-Pacific. These tangible though dubious
advantages ot the accident are worth reporting and the full
list of identified organisms is on file (in litt. R.W. Jones, 23
June 1987).

It is hoped that the rather painful process of setting down
these details will be of interest to others. If the morals from
it help to prevent similar accidents then it will have been
worthwhile.
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Notes

1. Thomas Gray (1820-1910), a founder member of the
Glasgow Natural History Society, was an enthusiastic
conchologist and artist whose own shell collection is now in
Glasgow Museum and Art Gallery. A biography and account
of his collection and artistic achievements is given in Dance
& Woodward (1986).

2. Martin Lister (1639-1712), eminent physician and author
of numerous publications about natural history and
especially about molluscs. For bibliographical details of
Historia Conchyliorum, Lister’s magnum opus, see Keynes
(1981)
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THE EDUCATIONAL VALUE OF NATURAL
HISTORY COLLECTIONS

Sue Dale Tunnicliffe, School for Education, King's College,
London. (formerly Head of Education Zoological Society of
London)

Natural history museums are important venues for both
schools and families, but the public perceive museums,
rather than zoos, as places of learning. Zoos are regarded as
a more appropriate place to take young children (Rosenfeld,
1980; Linton & Young, 1992). In the period April 1990 -
March 1991 the Natural History Museum, London, had over
one and a quarter million visitors, of whom thirteen per cent
were school parties (pers comm. Department of Public
Services). In contrast, London Zoo had over one and two
third hundred thousand visitors, of whom five per cent were
school parties (Zoological Society of London, 1991).
Museums, and indeed zoos, have a role in the education of
school children far beyond that of zoology or, in more
general terms, science (Goodhew, 1989; Goodhew, 1994,
Tunnicliffe, 1992a; Tunnicliffe, 1992b), yet the primary
education function of natural history museums is secen as
‘stimulating interest in the natural world’ (Stansfield,
1994a:2). Collections, although usually ‘a poor substitute for
living organisms in their natural habitat’, do ‘provide
opportunities for close examination in a way that is scldom
possible in the wild’ (Stansfield 1994b: 235).

This paper focuses on the observations and related
comments, focused on animal specimens, of primary school
children and their accompanying adults in school and family
groups. The content of the comments are indicators of the
innate interest in animals of this group of visitors and also,
therefore, of potential learning/teaching opportunities, that
occur in the museum. Whilst the museum data are of inherent
interest, they are even more relevant if compared with data
for similar groups visiting London Zoo to look at live
animals, and may indicate which site has the greatest present,
or potential, educational value in terms of learning about
taxonomic zoology, which is the fundamental element in
biodiversity and conservation education.

Human beings have an inherent need to categorise
objects to make senses of their world and such taxonomies
render referring to the items less time consuming (Bruner,
Goodnow, & Austin, 1956). Berlin (1973;1978) observed the
use of a basic term of family/order level for living organisms,
psychologists observed that the basic level term is in the
middle of the hierarchy and furthermore, is this term that is
taught first to children. (Cameron, 1994; Moore, 1973).
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Whilst it is popularly supposed that there is a definite
difference in the topics attended to and learnt in a zoo,
compared with those done at preserved specimens exhibited
in a natural history collection, little work has been done in
this area. Birney (1986) compared responses from sixth
grade children (10-11 year) after a visit to either a museum
or zoo visit to look at the same species exhibited in a
different state. At the museum specimen, but not in the zoo,
the children spontaneously observed both structural
adaptations of the specimens and aspects of the habitats
presented through the exhibit, without having a talk that
drew their attention to these phenomena. Disconcertingly,
40% of all the purpils surveyed, both museum and zoo
visitors, thought that wild animals lived in a similar type of
environment to the one in which specimens were exhibited.

Whilst this paper considers the factual observations
made, it must be remembered that there exists an emotional
or affective side to viewing animals, (Tunnicliffe in press),
and there are drawbacks to exhibiting taxidermically
preserved specimens. Falk and Dierking (1992:122) discuss
the fascination of a child with ‘stuffed’ animals, perhaps
because of disappointment at their not being ‘alive’.
Furthermore, children interpret other animals in
anthropomorphic terms (Carey, 1985). The students whom
Birney studied used more affective terms in their responses
about the live animals, reinforcing the popular assumption
that museums are for learning and zoos are for creating an
emotional bond between visitors and animals (Krakauer,
1994; Tunnicliffe in press).

The attributes of animals about which children
spontaneously comment are unknown, but classroom based
work shows that children cite the possession of a head and
legs and particular body coverings as defining attributtes
(Braund, 1991; Mintzes, 1984; Mintzes, 1989; Minlzes,
Trowbridge & Arnaudin, 1991; Natadze, 1963; Ryman,
1974a; Trowbridge & Mintzes, 1985; Trowbridge &
Mintzes, 1988). If this pattern represents the concept of
‘animal’ held by children, it is likely that similar attributes
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would be mentioned by children when they look at live and
preserved specimens. However, the content of the
conversations of primary aged children, in family or school
groups at preserved animal exhibits, has not been
documented. It is known, however, from work in zoos, that
families categorise the animals, talk about behaviours and
body parts, try to instigate interactions with them and
occasionally are involved in reflective thought (Rosenfeld
1980: 60).

Thus, before any meaningful discussion of the
educational value of natural history collections per se, and a
comparison with live collections, could be drawn, the conent
of the conversations had to be established. The results
presented in this paper are part of a larger study which sought
to investigate the attributes about which primary school
children and their accompanying adults, on school or leisure
visits, notice and comment, and the naming categories that
are employed, when looking at animal specimens of various
kinds, within England and the USA.

Method

I identified school parties that had booked with the
museum, and which contained children of appropriate age,
and met the group in the reception area of the Education
Department, requesting permission from the teacher-in-
charge of each group to accompany groups and record the
conversations. Demographic data which included the age of
the group and the name of the school was recorded. Not all
the family groups were approached, but a sample selection
were asked, there were no refusals, but accordingly no
demographic data was collected. Conversations from
families were collected mostly at the weekends whilst those
of the school groups were recorded during weeks days in
term time. The two locations have a wide variety of animal
specimens on show, covering all the major phyla, but
themost favoured locations for observations by the groups
were mammals and reptiles.

The study is ethnographic in nature, and details of the



methodology used for analysis of the transcripts of
conversations has been discussed in detail elsewhere
(Tunnicliffe, 1994 d). Essentially, the study is descriptive,
setting out to describe and explain ‘what is’, he researcher
accounting for what has occurred (Cohen & Manion, 1989),
and is concerned with providing descriptions of people in
their contexts (Hensel, 1987). A systemic network (Bliss,
Monk, & Ogbom, 1983) was devised after pilot study
transcripts had been studied (Fig. 1).

Spontaneous conversations at animal exhibits were tape
recorded, transcribed and coded according to the network in
the following manner.

Location: Mammal Gallery Group of 6 year olds and their
teacher

22 / 40/ 56
Teacher: Theone  /over there/ is a cheetah

56
Boy: Cheetah!

22 / 15 / 53
Boy 2: All these animals/ are real,/ well they were,

3/ 70

Teacher:... and yes, some of them/ were very dangerous

12
Boy: They’re not now!

The results were entered into category columns, one for
each terminal of the network, plus some additional
demographic columns. The Minitab statistics package was
used. Columns were amalgamated into superordinate groups
that had been established from reviewing literature e.g.
Rosenfeld (1980) and Hensel (1987), and were related to
‘accessing the exhibit’, comments about ‘exhibit furniture’
(Tunnicliffe 1994) and four categories for each of the main
areas of observations. Hence, the body part categories were
comments about the front end, head and sense organs,
dimensions, size shape and coverings of the body, disrupter,
parts that projected, e.g. legs, and unfamiliar parts such as
exretory or reproductive organs. The behavioural categories
were position in the enclosure, locomotory behaviours, food
related and attention attractors such as noises or play.
Naming comments were divided into those that named, or
‘labelled’, the naimsl with the everyday popular or common
names, those that categorised the specimens, e.g. a bird,
those which compared the specimens with something else,
such as a human or other animals, and lastly naming
comments which allocated an incorrect name or category to
the specimen, categories were not mutually exclusive. Whilst
the study was not specifically interested in management, e.g.
‘Stop that!, ‘Come on’ or social comments, the category was
recorded. Social comments were either an acknowledgement
or use of someone’s name, e.g., ‘Yes!’, ‘Sarah!’, or a
comment unrelated to the exhibit with the total
~onversational exchange which was about it.

Results

A total of 407 conversations were collected from school
groups in the Natural History Museum during 1991-92 and
184 units from families, mostly in May 1994. A small
number collected in July 1992. The results of both the
conversations of school groups and family groups were
obtained. A two by two contingency table was used to assess
the significance of the results between the groups and to

establish if there were any significances in the data. An
example of a contingency table is shown in Table 1 which
presents the information for comments about the front end of
the animal and which is part of Table 2.

A comparison between the content of the conversations
of the primary school and family groups looking at preserved
animals is shown in Table 2.

It is surprising that both groups discussed behaviours in
approximately one third of all conversations and that more of
the school conversations contain reference to the animal
being ‘real’, or alive, than in the family groups. Almost nine
tenths of conversations provide some type of naming
comment. The similarity on other exhibit comments and the
far higher management and social component of
conversations in family groups is striking.

School groups, whilst following the same pattern of
observational comments as that shown by families, are
focusing on particular aspects of the animals whilst in the
museum, but name and categorise less than do the families.
Both groups appear to depend on their personal knowledge in
interpreting the exhibits. In summary, the two groups in the
museum:

- looked at similar features of the preserved animals,
including potential behaviours;

but:

- schools groups commented more about the attributes, in
particular all the body parts and the position of the animal
in the exhibit, than did the families;

- families named animals significantly more, labelling and
categorising the specimens, but made more mistakes, yet
there was no difference in label reference in the
conversations. This suggests that the visitors were using
their own knowledge in naming and not the interpretation
provided by the museum.

- schools compared animals more and discussed the
authenticity and alive/dead state more;

- school groups commented about other aspects of the
exhibits significantly more, but not labels;

- family groups had more conversational exchanges with
management or social comments.

Thus school groups appear to be using the exhibits for
discussing the location of the animals and the physical
attributes of the specimens and comparing these with other
forms whilst family members made comments about the
animal specimens but were experiencing a social occasion
which  they organised through verbal social
acknowledgements and management comments.

Discussion

Whilst the data suggest that school groups use the
specimens for discussion more than do the family groups, the
data is relatively meaningless unless it is compared with
similar data obtained from the conversations of similar
children in the zoo.

Such data had been collected in London Zoo in the first
study in this series, and the results are shown in Table 3.

It is striking that there is such similarity in the proportion
of the comments from both groups about the animals during
zoo visits. In the zoo:

- the content of conversations contains more references to
animals and less about accessing the exhibit;
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Table 1. Example of Contingency table used in the analysis

Category School groups Family groups Totals
n= 407 n= 184

With ‘front end’ 67 17 84

comments

Without ‘“front end’ | 340 167 507

comments

Total 407 184 591

Value = 5.42 which is significant, at 1 degree of freedom, at the 0.025 level.

Table 2: A Comparison of the number of comments made by primary school
and family groups at preserved animals in the Natural History Museum London

Category of Number %ofall 2o 0@ Number % A Signifi-
topic in School convers comments Family comments Square cance
conversation Groups ations in next Groups in next

n=407 ooy N =184 o 8
Managemen t 219 54 54 142 77 77 29.10 p <. 005
or social
conversation
Exhibit 248 63 63 108 58 58 0.26
access
All Exhibit 407 100 100 184 100 100 N/A
focused
Other 220 54 55 52 28 28 33.3 p< 0.005
exhibit*
Reference 60 15 27 18 10 35 272
to labels
Animal 405** 100 100 181 100 100 1.95
focused
All body 248 61 61 80 40 44 15.63 p< 0.005
parts™
Front end 67 17 27 17 12 21 5.42 p <.025
Dimensions 198 49 74 62 43 76 11.14 p <.005
Unfamiliar 67 17 27 7 5 9 18.54 p <.005
Disrupters 39 4 16 15 8 19 0.312
All
behaviours® 152 38 37 56 30 31 265
Position 69 17 45 19 10 34 4.39 p <.001
Locomotory 40 4 26 12 7 21 1472
Food related 28 7 18 13 ¥ 23 0.04
Attention 63 16 42 26 14 46 0.18
attractor
Allnaming 344 85 73 167 91 92 4.21 p<.05
comments*
Label 297 74 86 154 84 92 8.05 p <.005
Category of 232 57 67 126 69 76 6.98 p <.01
animal
Compare 166 41 48 46 25 28 13.72 p <.005
Mistake 23 6 7 22 12 13 7.61 p <.01
Real/not real 65 16 - 18 10 - 4.01 p<.05

*

and did not refer to the animal exhibit at all.
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Table 3: A Comparison of the number of comments made by primary school
and family groups at live animals viewed at London Zoo

Category of Number %ofall °o @ "Number % Tl O Signifi-
topicin School convers comments Family comments Square cance
conversation Groups ations ‘r'\'lgﬂhz’gl Groups ir""gn:;' 1DF
n=459 calegory n=143 category
Management o 354 T T 125 85 85 7.08 p< 0.005
social
comment
Exhibit 289 63 63 123 86 86 26.8 p< 0.005
access
All Exhibit 458 100 140 99 99 0.76
focused
Other 227 60 61 62 43 44 11.21 p< 0.005
exhibits*
Reference 53 21 19 14 10 23 0.34
to label
Animal 459 100 100 143 99 99 3.07
focused
All body 280 61 61 75 53 44 8.016 p< 0.005
parts”
front end 77 17, 27 17 12 23 1.97
dimensions 237 52 85 62 43 83 294
unfamiliar 32 6 11 7 5 9 0.77
disrupters 87 12 20 15 11 20 0.38
All 0.03
behaviours* 301 66 66 95 66 67
position 177 24 59 49 34 65 0.85
locomotory 130 28 42 35 25 37 0.81
food related 54 12 18 12 8 13 127
attention 115 25 38 30 21 32 0.99
attractor
All naming® 401 88 88 126 88 89 0.005
comments
Label 318 69 73 91 64 72 1.59
Category of 220 48 55 57 40 45 58 p< 0.025
animal
compare 87 19 22 62 43 49 348 p< 0.005
mistake 17 4 4 6 4 4 0.01
real/not real 41 6 - 6 4 - 3.39

- school groups notice other aspects of the exhibit more
and comment about the label more often;

- school groups refer to body parts more, particularly the
dimensions of the animals, which are often the focus of
the activity or task that the children are doing;

- school groups compare the animals with other things,
animals, self and inanimate e.g., “That iguana looks like
it’s covered with tights!’.

- there are statistically significant differences between the
two groups in comments about behaviours.

However, both groups:
- name animals in over three quarters of conversational
exchanges.

Thus, both groups of zoo visitors are concerned with
naming the animals to their own satisfaction but school
groups do pay more attention to other aspects of the exhibit
and body parts. Body parts are likely to be part of the topic
of study whilst reference to the exhibit furniture is made
when trying to explain the location of an animal within the

exhibit.

Does the content of the school conversations vary with
the location? The results are compared in Table 4.

The proportions of the topic mentioned in conversations
of school groups varies. Conservations within the museum
contain fewer management and social comments than those
in the zoo, suggesting that the museum presents an
environment more conducive to looking and discussing the
specimens without additional distractions or need for control.
Whilst the groups presumably notice and then discuss similar
attributes, the museum groups comment on unfamiliar
aspects significantly more as well as noting the authenticity
of the animals.

School groups observe and then comment about a similar
range of attributes, but, in the natural history collection:

- there are significantly fewer management/social
comments in conversations;

- fewer ‘other exhibit’ comments, including significantly
fewer references to labels;

- significantly more discussion about unfamiliar attributes;

- significantly less discussion about behaviours, but over
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Table 4: Comparison between the number of conversations of school groups
containing comments at preserved and live animals

category g:’c a per n[-'=4"5°9 Chi Square  significance Chi Square  significance
e cent (1DF) value (1DF) value
407 total A of category
conversation total
man/ Social 219 54 354 77 52.58 p<0.005
Exhibit access 248 63 289 63 032
Other exhibit 20 54 227 60 30.77 p<.005
comments
Reference to label 65 17 53 21 1.94 4.62 p<.05
All body parts 248 61 280 61 .0004
Front end 67 17 T 17 0.15 0.15
Dimensions 198 49 237 52 0.79 2.09
Unfamiliar 67 17 72 6 19.18 p <.005 20.97 p<.005
Disrupters 39 4 57 12 1.76 1.89
All behaviours 152 38 301 66 6891 p <.005
Position 69 17 177 24 49.52 p <.005 713 p <0.01
Locomotory 40 -+ 130 28 46.78 p <.005 12.26 p <.005
Food 28 7 54 12 6.00 p<.025 0.15
Attention attractors 63 16 115" 23 12,11 p <.005 94 p <.005

All naming comments 344 85 401 88 1.45

Label 297 74 318 69 1.42 6.36 p<.025
Category 232 af 220 48 712 p <0.01 12.27 p<.005
Compare 166 41 87 19 49.7 p <.005 58.24 p <.005
Mistake 23 6 17 4 1.8 2.18

Real/alive 65 16 41 6 9.94 p<.005

Table 5: Comparison between the number of conversations of family groups
containing comments at preserved and live animals

Category Prese  per l.:ﬁu per Chi Square  significance Chi Square  significance
rved  cent cent  (1DF) value (1DF) value
n= of total of category*
184
Man/ Social 142 77 125 85 5.6 p<. 025
Exhibit access 108 58 123 86 28.95 p<.005
Other exhibit 52 28 62 43 807 p<. 01
comments
Reference to label 18 10 14 10 597 p<.025
All body parts 80 40 15 53 2.59
Front end 15 12 17 12 1.27 036
Dimensions 69 43 62 43 249 037
Unfamiliar 13 D 7 5 0.65 1.64
Disrupters 12 8 15 11 1.67 0.67
All behaviours 56 30 95 66 41.95 p <.005
Position 19 10 49 34 27.99 p <.005 443 p<.05
Locomotory 12 7 35 25 21.07 p <.005 39 p<.05
Food 13 7 12 8 0.20 285
Attention attractors 26 14 30 21 2.69 332
All naming 167 91 126 88 0.001
comments
Label 154 84 91 64 172 p <.005 209 p <.005
Category 126 69 57 40 2674 p <.005 27.95 p <.005
Compare 46 25 62 43 1225 p <.005 147 p <.005
Mistake 22 12 6 4 6.18 p<.025 58 p<.025
Real/alive 18 10 6 4 3.6 3.69
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1/3rd of conversations contain such a comment. This is
interesting, because the animals are static;

- the overall naming pattern of specimens is similar but
significantly more animals are labelled, categorised and
comapred by the visitors to the natural history collection;

- not unsurprisingly, the authenticity of the animals is
discussed to a significant extent.

In a similar manner the data can be compared between

the family groups in the two locations (Table 5).

The data from Table 5 shows that, compared with the zoo
groups, the family groups in the museum:

- find the animal in the exhibit more easily than in the zoo,
with less comment, but pass less ‘other exhibit’
comments, including use of the label;

- comment on the body parts in similar proportion of their
conversations as do zoo visitors;

- comment about behaviours but significantly less than the
zoo families;

- name and categorise the animals significantly more but:

- make more mistakes in their naming;

- compare the specimens less.

It is apparent from this study that the natural history
collection of preserved animals presents an opportunity for
school groups to focus on the specimens. The ambience and
physical characteristics of the museum provide an
environment in which the management of the group is
significantly less, judged from conversational content,
permitting groups to focus their attention on the animal
specimens. The museum exhibits, as Birney (1986) found,
are the focus of significantly more comments about other
aspects of the exhibit, including labels,. The visit to a natural
history collection presents an opportunity to discuss
unfamiliar parts of the animals and, whilst it is not
unexpected that the zoo visitors discuss behaviours to a
significant extent, it is interesting that museum groups do so
to the extent that has been identified.

The comparison of data suggests that museum
interpretation could develop further the opportunities for
conversation about the features which constitute the content
of spontaneous comment, and develop further involvement
of children in ‘talking science’ (Lemke, 1990). The data also
reinforce Falk and Dierking’s observation that children at
preserved specimens are concerned about the authenticity of
the specimens. Furthermore, it is of interest to note that the
school visitors to the natural history collection both assign
animals to everyday taxonomic groups and compare the
specimens, often referring to the human form (Carey 1985).

The natural history collection experience for families has
a particular emphasis, derived from the analysis of the
content of the conversations of the groups at the exhibits.
The families who visit natural history collections to view
animals:

- say more management comments than do school groups;

- make significantly fewer comments about other parts of
the exhibit;

- ‘“find’ the specimens in exhibits with significantly more
ease than do zoo family visitors;

- refer less to ‘other exhibit’ comments, including referring
to labels, than the zoo families looking at live specimens;

- natural history collection visitors comment about the
attributes of the animals significantly more than do the
z00 visitors, except in the category of body parts where
there is no significant difference;

- Families in museums comment less about behaviours
than the zoo families but name and categories animals
significantly more in museums, comparing them less but
make more mistkaes in categorising and labelling the
specimens.

In terms of educational ‘value’, the natural history

collection offers school and families:

- the opportunity to view animals with ease. The
specimens are ‘framed’ within the exhibit and are thus
more easily observed;

- the relative ease of making observations on the exhibited
specimens facilitates the learning of the criterial
attributes, thus establishing a sound foundation for
further learning of taxonomy and for encouraging
children to ‘talk science’ and use the science process
through their own observations.

This study shows that there is a definite and inherent
pattern in the way which visitors look at animals. However,
this agenda could be built on by teachers and institutions to
develop a student’s understanding of the animal specimens.
The data from this study suggest that the preserved animal
collections afford a more opportune collection for
developing such education initiatives and that those that they
have are more effective than those of the zoo. Furthermore,
the behaviours of the school groups in the museum reflects a
greater concentration on the task, looking at animals, than
appears Lo be the case in the zoo.

Visitors already use a functional naming system, in both
the natural history collection and zoo, through which they
refer to the animals using basic terminology, the everyday
system of society. Hence monkeys, cats, snakes, birds and
fish, are the everyday terms employed. However, there is no
spontaneous development of, or use of known, superordinate
categories such as reptile or mammal, and whilst on a few
occasions a subordinate term is used, .e.g. Blue Whale, it is
relatively rare and often associated with label use. Effective
interpretation, at the level of the understanding of the visitor
and employing their familiar terminology, could assist in
their learning the scientific terms and further relevant
background information, starting at the topics about which
they are interested, not the institution.

Whilst collections may be, as Stansfield said, ‘poor
substitutes for the natural habitat’, they appear to be of prime
importance in teaching children taxonomic zoology,
relationships and adaptations of structures, behaviours and
adaptations to habitat. Natural history collections should be
regarded as the essential primary source of zoological
education for both future scientists and for the public
understanding of this particular science, leading into the
areas of biodiversity and conservation. Museums have the
distinct advantage that their specimens are clearly visible and
predictable hence teaching points can be planned with
certainty. Moreover, whilst both institutions provide a
‘frame’ for the specimens through which they are viewed,
that of the natural history collection is more defined, helping
the visitors to allocate and observe the specimens more
easily.

The museum collection, unlike that of most zoos,
provides examples of the range of biodiversity so students
can learn an overview, not, as in many zoos, focus on birds
and mammals or one group, such as butterfly houses or hawk
sanctuaries. Whilst this study did not focus on botanical
specimens, it is likely that the pattern of observations would
be similar. The value of natural history collections, in terms
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of education, is high, and superior to that of zoos, but the
potential has not been fully exploited.
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