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Abstract 
The purpose of the present research is to consider the Museum of Zoology at University of Padova 
(Italy) as a resource for improving Biology and Ecology learning motivation in children, in particular 
using guided tours and laboratory activities. Even if now it was considered only a cultural and a 
recreational environment, the museum could be an important tool to raise children, because it offers 
so many educational opportunities. Based on the active and experiential education, the aim of the 
research is to prove that the experience in a museum can help children to develop positive attitudes 
towards biology, one of the most difficult subjects in schools, both for children and teachers. According 
to social-constructivist educational theories, children must acquire skills that can be used in everyday 
life, and the research is based on this approach. The museum-based education gives to pupils the 
possibility to touch real zoological samples and to look at real animals. This leads children to have a 
clear image in their mind that leads to develop scientific curiosity and helps them to become aware of 
ecological issues connected to the species that they can see at the museum. For this reason, a poll 
has been done among teachers and parents of the children that have visited the Museum of Zoology. 
The results show that both parents and teachers agree that their children became more willing to 
study Biology and more aware of ecological issues. In addition, a second survey has been made 
among teachers and parents that didn’t have any experience at the museum, to understand whether 
they were interested in these activities to improve motivation of their children to study Biology. 
According to the obtained results, most of those questioned considered the museum laboratory 
activities an important tool for teaching Biology. In conclusion, it is desirable to implement the 
experiments to better understand the potential of museum-based education. 
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1 INTRODUCTION 
The naturalistic museum let everyone discover nature because the visitors are in the position to know 
the animals and the way they live. This is a rare opportunity for some kids, particularly the one who 
lives in the big city far away from country side. In addiction of that another important characteristic of 
the museum is that is a place where is possible to build relationship with family, friends and 
classmates [1], because it makes share an experience full of meaning and curiosity. 

The collection stimulates a way of a deep achievement, that implies meanings, not just information, 
high-level intellectual skills, metacognitive thinking, long term understanding. Learning to build 
conceptions, values, ideologies and orientation in life, ethical and social principles [2]. 

To answer to the requirement from modern society, museums are challenged to integrate into the 
territory they belong and to offer overall acquisition, conservation and research about the specimens 
and on the other side communication and exhibition of cultural heritage, because it must be shared 
making the "national narrative" evident, in order to develop identity and community self-awareness, 
essential for nation stability and cohesion [3]. 

The aim of the research is to demonstrate if and in what way a scientific museum can be used, 
through the laboratory teaching, as an instrument to motivate the pupils’ scientific interest and to 
facilitate a positive disposition for learning biology in primary school. 

From an early age, pupils begin to learn how to take care of the environment in which they live, and 
they have become aware of ecological habits, especially through school activities, and then reproduce 
these habits in their lives while preserving the Earth’s resources for our generation and future ones. 
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The context assumes a decisive role and acquires educational functions to support teaching and 
learning processes, as an actor involved in the construction of competences. The pupils can catch 
from everyday experience new concept or formalizations naïve formulated based on the observation 
[4-5]. 

Everyone grows up as a dynamical entity inside the environments where he lives establishing two-
dimensional interaction characterized by reciprocity. The environment, which is considered relevant for 
evolutionary processes, is not limited to a single immediate environmental situation, but is extended in 
the sense of including the interconnections between several environmental situations, as well as 
external influences deriving from environmental conditions of a more general nature [6].This research 
was made possible thanks to the help and collaboration with the Museum of Zoology of the University 
of Padua [7], which allowed researchers to access the collections using museum visitors as a study 
group to test their hypotheses.  

The Museum of Zoology preserves very important specimens of historical and scientific value such as 
the holotype of leatherback turtle (Dermochelys coriacea Vandelli, 1760) (Figure 1) [8], described on 
Systema Naturae by Carl Linnaeus; also very interesting is the skeleton of the Indian elephant 
(Elephas maximus, Linnaeus, 1758) from Venice and the partial skeleton of a sperm whale (Physeter 
macrocephalus, Linnaeus 1758), from the Adriatic Sea, dated 1767. 

 
Figure 1. Leatherback turtle, holotype - Museum of Zoology, University of Padova. 

2 METHODOLOGY 

2.1 The Workshop 
The workshop structure at the Museum consisted of an introductory lecture and then a group work to 
achieve, at the end, a common result: to solve an enigma. In fact, every participant have to observe, 
reflect and find a solution to the problem propose to the group. Everyone can resolve the enigma, in a 
way that don’t require pre-skills. In those terms, every pupil can feel that his/her personal contribution 
is useful to build the final concept to share with the group. And more important by doing so the kids 
make a community during the workshop, even if for a restrict period of time [9]. A community where 
the most important value is to accept the opinion of each. That proves that during the workshop is 
possible to create a place of active participation that leads to the construction and sharing of 
meanings, valuing the differences and the recognition of otherness. Particularly they see other as the 
bearer of a different point of view. The class is a community that, thanks to the interaction between 
communication and language and through a collaborative learning, lead pupils to share their 
knowledge. Sharing the information, they distingue the wrong ideas and misconception from the ones 
scientifically based. These are going to base the development of complex scientific’s knowledge [10]. 
The workshop called Similarities and differences want to improve the taxonomic classification of the 
Vertebrates from direct observation on the historical specimen or on real animals. Divided into five 
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groups the pupils have to observe with some scientific tools, like magnifying glass and tweezers, two 
animals per Vertebrate classes, every group have to look forward each station. The animals 
discovered are: mammals, a leopard (Panthera pardus, Linnaeus, 1758) and a squirrel (Sciurus 
vulgaris, Linnaeus, 1758); birds, hen (Gallus gallus domesticus, Linnaeus 1758), duck (Anas 
querquedula, Linnaeus, 1758); amphibia, salamander (Salamandra salamandra, Linnaeus, 1758) and 
Lataste frog (Rana latastei, Boulenger, 1879); reptilia, viper (Vipera berus, Linnaeus, 1758) and a 
gecko (Gekko gecko, Linnaeus, 1758), fish, sea bream (Sparus aurata, Linnaeus, 1758). The students 
have to fill in the observation form, following some guide-question, they write down their observation 
carried out through the scientific method, although intuitively they have already understood to which 
class the specimen in front of them belongs. Each one in the group can participate with his opinion 
and cooperate to accomplish the task. In the second activity through the dichotomous key vertebrate, 
together with the guide, the children have to find out which is the vertebrate class of an animal, usually 
the armadillo (Dasypus novemcinctus, Linnaeus, 1757), because it is a particular specimen that can 
be deceptive. 

During the workshop Bones: forms follow functions, some skeletons from the collection of vertebrates 
are positioned in the center of the room. More specific the skeletons are of a bird of prey, a gravy 
heron, a snake, a bony fish, a feline. At the begging the pupils have to observe and try to draw the 
animals’ form, starting from the skeletons. Then the guide, involving the kids, outline the definition and 
the function of the skeleton: support (the vertebral column), protection of the soft organs (skull and rib 
cage), locomotion (thanks to the support of joints and muscles), reserve (calcium salts) and production 
of blood cells (performed by the bone marrow). After that the pupils, divided in groups, have to 
recompose the skeletons that the Veterinarian’s Museum give to them [11].  

The last workshop analyzed Playing with the animals took place during the Kids University (Figure 2), 
event promoted by University of Padua. Kids play with an invented character called, Detective Nut, 
because solving some enigma and little game the group can discover who is the alien animal that 
invaded the Museum creating confusion. The squads have to solve some tests to reach the clues. The 
games are: recognize some animals from a portion of the image, recognize animals by listening to 
their verses, find out what species it is only looking at the eye. The final solution is coypu (Myocastor 
coypus, Molina, 1782), that is a non-native species who is causing serious damage to the local 
ecosystem. 

 
Figure 2. Pupils visiting the Museum of Zoology (University of Padua). 

2.2 The questionnaires 
Firstly, parents and teachers of children who visited the Museum of Zoology, University of Padua 
(Italy) and participated to the workshop from February to September 2018 were involved in the 
research and were asked to fill out a questionnaire [12]. 
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The aim is to explore the impressions about the museum and its potential after the guided tour and the 
workshop, both through the direct experience of the teachers and the indirect experience of the 
parents, who listen to their kids’ accounts. 

Secondly, another poll was done among teachers and parents, to analyse how much they care about 
science education and see if they are interested in a museum – based education as the one that the 
Museum of Zoology provides. 

The poll involves questions about both the two main steps of the experience at the museum: the 
guided tour and the workshop, in order to have a feedback. It was asked if the tour has been made 
with the guidance of the museum staff, how was the interaction with the children, how the experience 
was included in the learning program and if an increase of interest towards science was noticed. 

The questions are formulated asking to quantify on a 4-level scale [12] (not at all, little, enough, a lot) 
how much the indicator appeared in the behaviour of the guide during the visit and the laboratory, 
while for the contents discussed, the chosen scale was at 3 levels (Yes, very good; Yes, but only 
mentioned; No, he did not mention it), based on whether or not the guide had dealt with the topic: 
except for the highlights specimens, everyone can choose which topics to consider, based on the 
subject laboratory, particular request or personal research area. 

In the following questions, the teachers declare if the visit was inserted at the beginning, at the end or 
during the school program, and if the ecological themes were taken up in class. At the end, the 
questionnaire requires the impressions given by the students and the impact on their motivation to 
learn Biology, in order to check if the museum has helped this improvement. 

The part of the questionnaire given to parents aims to investigate whether the experience at the 
Museum was sporadic or families are used to carry out similar activities in their free time.  

After collecting the level of satisfaction of the visit, it was assessed whether it has changed: about the 
knowledge of the natural and animal world (for example recognizing animals in different context, report 
information on the species seen in the museum, even after some time) and then about caring actions 
and respect for ecology (for example encouraging recycling indoors and out, respecting animal 
habitats). Finally, it asks if the compiler would recommend a visit to other classes and what are the 
aspects to be encouraged during the visit and the educational laboratory. 

Later, the researcher decided to give a different questionnaire to parents and teachers who did not 
necessarily visit the museum with the class, nor did they follow one of the proposed educational 
laboratory, in order to investigate whether the compiler might be interested in attending the Museum in 
the future for both personal and educational purposes. The aim of the poll is to explore how much, as 
educational figures, parents and teachers consider it important to talk about ecology issues like water 
pollution, deforestation, the reduction of biodiversity, the threat of species, poaching, the introduction 
of alien species in habitats other than those in which they live, and how important it is to teach respect 
for the peace and life of animals, for natural ecosystems, in order to preserve ecosystem equilibrium, 
especially through laboratory activities also carried out within the special context of scientific 
museums. 

Finally, the questions concern Biology education, to explore the interest in encouraging the use of 
museum and experiential education, highlighting the expectations placed on the Museum regarding 
the topics that could be discussed. The queries use the multiple choice between ecological topics, 
description of biological and morphological characteristics of animals, storytelling of exposed animals, 
identification of false myths about animals’ explanation of the mechanisms of ecosystems and the food 
chain. 

3 RESULTS 
Thanks to the administration of questionnaires to parents and teachers, the data collected were 
processed and analysed to confirm or refute the hypothesis underlying the research. The most 
relevant evidences emphasize that the pupils, after the experience, face the teaching of Biology with 
more enthusiasm and motivation and that have encouraged good practices for respecting the 
environment (Figure 3). 
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Figure 3. Teachers’ opinions about how the museum visit and activities influence motivation an biology education. 

Moreover, as expressed by the graph in Figure 4, the teachers, who did not make use of museum 
activities, find it very important to structure the teaching of Biology paths that depart from the 
experience from the boys, also exploiting materials found by children even outside the classroom, in 
order to encourage research in the classroom and outside to understand the reason for nature, create 
engaging activities and using different materials. Subsidiary study and textbooks are considered quite 
important by half of the interviewed sample. 

 
Figure 4. Data about teachers’ opinion on didactic of Biology. 

In both questionnaires, responding parents and teachers agree that the Museum of Zoology can be a 
valid tool for the teaching of Biology. It is important to emphasize that even those who have not used 
the experience, consider it a resource offered by the precious territory to improve the motivation to 
learn. 

Positive motivation, which underpins effective learning processes, is based on the formation of equally 
positive memories and emotions. In the relationship between the brain and the mind we speak of 
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emotional short circuits, memories are in fact recorded together with the emotion that the individual 
has experienced in that thousandth of a second and in recalling a specific memory, experienced 
emotion will also emerge. It returns to take in the knowledge memory, there find not only the 
information but also the emotions with which the memory was drawn and therefore anxiety enters the 
circuit becoming information: if you learn with fear, the fear will be recovered [13]. 

4 CONCLUSIONS 
In the World and European scene, many studies analysed what are the most significant approaches to 
improve the learning [14-34]. Nevertheless, it was found that these practices aren’t used in the Italian 
school. 

Although the sample interviewed was small due to the limited number of visitors to the museum, it can 
be said that research in this area can be very profitable in order to find out new way to improve 
Biology education through an experiential approach. Currently the museum's activities, proposed 
thanks to expert guides, are rich and captivating but little publicized, and therefore not used by schools 
from the city, thwarting the work of those who think them. Moreover, pupils and teachers lose an 
important experience, losing an important opportunity to discover ecology and zoology. Especially, 
teachers can find an important training center to improve teaching at school, as already happens at 
the Trento MuSe and in other museums in Italy and abroad [35]. 

In conclusion, we can say that because of the data collected and the analyses performed, pedagogical 
and didactic reflection take us to consider museal didactic as an important opportunity for biology 
education focused on the competence building processes through a laboratory methodology. In fact, 
this teaching methodology pays attention the person at the centre of the educational action, through 
an experiential and inclusive approach [36], because motivation and good emotions associated with 
the achievement emotions are fundamental for building self-awareness and a good personality. 
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