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Abstract
Natural history museums are great places for learning new concepts and enhancing social 
skills and motivation. However, it is often difficult for teachers to make full use of the 
museum as a learning environment. Some teachers seem to be more successful than oth-
ers in crossing the boundaries—they enjoy and value field trips and advocate for them in 
the teaching community. Such teachers are a valuable source of information on how to 
overcome factors that hinder field trips and support meaning-making in the museum. This 
study explored the practices of eight Estonian elementary school teachers who create, con-
duct, and analyse learning activities at a natural history museum without the direct help of 
museum educators. All participants frequently and willingly teach across different learn-
ing environments. A qualitative multiple case study strategy was used. The teachers were 
interviewed and learning activities were observed. Field notes, interview transcripts, les-
son plans, and thick descriptions of observations were analysed. The participating teach-
ers valued learning across different learning environments and were skilful in overcom-
ing most problems connected to field trips. Teachers demonstrated supportive relationships 
with their students, which seemed pivotal in facilitating engagement. Estonian elementary 
teachers seem to have more autonomy in their teaching practices compared with their col-
leagues from other countries. However, participants struggled to use hands-on and inter-
active exhibits. This study highlighted the need for more collaboration between museum 
educators and Estonian elementary school teachers, especially in order to create more indi-
vidualized and problem-solving oriented learning tasks.
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Humankind faces numerous urgent and wicked problems such as climate change, global 
epidemics, overpopulation, and loss of biodiversity, among others. Young people need a 
sufficient knowledge base and the ability to take various non-judgemental perspectives 
(Davis, Yeager and Foster 2001) into account in order to make sense of the world. Real-
life problems come with the baggage of rich context and are frequently ill-structured. They 
often require solutions that involve collaborations among a range of stakeholders. Hence, 
problem solving is heavily influenced by social, material, and cultural factors that may 
not even be directly related to the problem (Kirsch 2009). Solving such problems can be 
extremely difficult. However, meaningful learning across different learning environments 
in the course of formal education has the potential to prepare children for this.

According to the 2015 Programme for International Student Assessment (PISA) results, 
Estonia shared the 5th and 6th place with Canada in the problem-solving literacy domain 
(OECD 2017). This is a relative success, given that according to the Programme for the 
International Assessment of Adult Competencies (PIIAC) report, the problem-solving 
skills of Estonian grownups in technologically rich environments are lower than the aver-
age when compared with other participating countries (Estonian Ministry of Education and 
Research 2015). Almost every fifth Estonian young man from a rural area will drop out of 
or end schooling after acquiring basic education because of complex reasons that include; 
the lack of personal relevance, the school not supporting the individual needs of students, 
low cognitive engagement, and low social cohesion (Kallip and Heidmets 2017). This may 
indicate that generally high PISA results for Estonia do not always translate into successful 
participation in society and raise the question of whether the Estonian education system 
offers enough meaningful learning experiences to its students.

It is important to consider what is meaningful learning. At the core of learning lies the 
construction of new meanings through the conscious integration of new information with 
relevant existing conceptions (Novak 2002). Meaningful learning contradicts rote learning 
(Mayer 2002), makes the learner reconsider previously held conceptions and leads the way 
to conceptual change (ibid.). As a result of meaningful learning, students gain knowledge 
and skills necessary to solve problems autonomously (Mayer 2002). From a sociocultural 
perspective, meaning-making is not seen as reproducing or connecting meanings from 
‘outside’ to ‘inside’, but rather as cultural coding with the help of language and/or other 
mediating tools (Säljö 2003). As Roger Säljö (2003) stated, the ability to give meaning 
enables people to be flexible while communicating with the world and enables us to gain 
knowledge and perspectives that we can use in practical contexts. Thus, learners are seen 
as active meaning-makers with their previous knowledge, feelings, and sense of self (ibid.).

The sociocultural understanding of learning is disclosed in general terms in the Esto-
nian National Curriculum (ENC). Problem solving, as an objective and a strategy for learn-
ing, manifests in different explicit ways (Basic Schools and Upper Secondary Schools Act 
2010). For example, ENC states that students should be able to use whatever they have 
learned in different situations in the future and obtain an entrepreneurial approach to prob-
lem solving (i.e. actively seek problems to be solved). The European Commission’s report 
distinctly stresses the importance of meaningful learning engagement with out-of-school 
partners and refers to the importance of focusing on the ability to use knowledge in dif-
ferent situations in science education (Hazelkorn, Ryan, Beernaert, Constantinou, Deca, 
Grangeat, Karikorpi, Lazoudis, Casulleras and Welzel-Breuer 2015).

The value of learning in and across different learning environments stems from the con-
textual nature of learning (cf. Collins and Greeno 2011). The situated view of learning 
introduced by Jean Lave and Etienne Wenger (1991) defines learning not through trans-
ferring obtained abstract knowledge into different contexts, but as partially engaging in 
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authentic activities. Thus, students should work collaboratively in different real-life set-
tings and with meaningful (problem-solving oriented) tasks (Tuomi-Gröhn and Engeström 
2003). Ideally, learning in natural history museums can provide these conditions and can 
be both a good method to learn something and an aim in itself because it enables students 
to practice learning across settings.

It is possible to discover the diversity, evolution, importance, and fragility of different 
natural communities in natural history museums. Natural history museums are teeming 
with collections that represent authentic real-life problems, and thus offer an opportunity 
to learn in an environment that is deeply thematic and more closely tied to real-life set-
tings than classrooms (Mujtaba, Lawrence, Oliver and Reiss 2018). Learning in natural 
history and science museums and similar institutions of science and culture can support the 
development of scientific concepts (Krange, Silseth and Pierroux 2020), especially when 
meaning-making is supported by sufficient scaffolding, supporting dialogue by on-site edu-
cators, etc. (Krange, Silseth, and Pierroux 2020). Students can be inspired by the process 
of science and people who research natural sciences. Besides gains in knowledge, learning 
in museums and science centres can support the development of literacy and inquiry skills 
(Gutwill and Allen 2012), enhance social skills (DeWitt and Storksdieck 2008), integrate 
different subjects (Lawson, Cook, Dorn and Pariso 2018), expand students’ awareness of 
their community (Nabors, Edwards and Murray 2009), and increase motivation (Paris, 
Yambor and Packard 1998).

Elementary school teachers who frequently and willingly organise learning activities in 
out-of-classroom learning environments are recognised as valuable sources of information 
with regards to effective field trip practices (Kisiel 2014). Yet, little emphasis has been 
placed so far on understanding the practice of such teachers in depth, particularly how such 
elementary school teachers support meaning-making in out-of-classroom learning environ-
ments, and more specifically in natural history museums. Understanding how elementary 
school teachers support learning at the museum is especially important while consider-
ing persistent problems in the practice of museum educators: they often rely on jargon-
rich lecturing and rhetorical questioning, and do not cooperate much with school teachers 
(Tal and Morag 2007). Elementary school teachers have been reported to rely on museum 
staff while visiting a science museum and prepare students less for the visit than secondary 
school teachers (Tal and Steiner 2006).

Thus, the aim of this multiple case study is to explore the practice of elementary school 
teachers who willingly and frequently organise learning across different environments. Fre-
quent and willing users of different learning environments are expected to provide deep 
insights into the reality of field trips (Kisiel 2014). Such teachers are also probably less 
influenced by popular myths and excuses (i.e. ‘it is too difficult to organise transportation’ 
or ‘it is just a waste of time’). We focus on how such teachers (a) overcome problems they 
face while planning and implementing field trips, and (b) support learning during field trips.

Field trips in the context of elementary education

A somewhat shared educational space of curriculum-related field trips, outreach pro-
grammes, and other forms of collaboration between schools and museums have been pre-
sent and evolving ever since the nineteenth century (Hein 1998). Contemporary museums 
aim to encourage visitor discussion and seek active dialogue with visitors’ personal expe-
riences (Leinhardt and Knutson 2004). This dialogical approach does not always reflect 
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in the learning activities designed for school groups (Griffin 2004). Some indicators of 
visitors’ learning engagement such as talking about exhibits, asking questions, and gaz-
ing around are occasionally even discouraged during school field trips. This is trouble-
some considering that students’ discussions show deeper engagement with content during 
museum learning activities than in the classroom (DeWitt and Hohenstein 2010).

However, field trips are both common and highly regarded by Estonian elementary 
school teachers. Frequent learning in and across different learning environments can even 
be interpreted as one of the many contextual factors that shape the relatively high PISA 
results for Estonia. Most Estonian elementary school teachers go on field trips at least once 
a year (Kink 2013), but many do it monthly or even weekly. The diversity in field trip prac-
tice between teachers and schools is evident both in the frequency and motives of teachers 
(Uppin and Timoštšuk 2019). Elementary school teachers go on field trips for numerous 
reasons, for example to reinforce or expand the classroom curriculum, expose students to 
new experiences, foster student motivation, provide a change in setting or routine, promote 
lifelong learning, enable student enjoyment, and satisfy school expectations (Kisiel 2005). 
The vast diversity of practice between schools and classrooms in Estonia is often said to 
originate from the high degree of teacher autonomy (Übius, Kall, Loogma and Ümarik 
2014). In Estonia, elementary school teachers must have a master’s degree and are expected 
to be creative and autonomous in their work (Tire 2021). On the other hand, many Estonian 
teachers feel constrained by overly detailed and prescriptive curricular aims (Erss, Kalmus 
and Autio 2016) and increased external pressure (Näkk and Timoštšuk 2021). This discrep-
ancy between perceived autonomy and autonomy legally available for teachers emphasises 
the role of teachers’ personality in situations where they must choose whether to opt in or 
out of rather time-consuming forms of learning, such as field trips.

Decision-making is a core competence of teaching (Kansanen 1991). Thus, a profes-
sional teacher should be able to describe what they do and explain why they do it (ibid.). 
Teachers without conscious pedagogical knowledge have less autonomy and depend more 
on curricular frame, norms, opinions of colleagues, and other similar factors (Kansanen 
1993). This most probably applies to instructing students in out-of-classroom environ-
ments, too. Elementary students usually go outside the classroom, for example, on field 
trips more often than older students. James F. Kisiel (2014) suggested that besides lower 
pressure of curricular aims and testing in elementary school, elementary school teachers 
have little or no need to arrive at agreements with their colleagues.

Supporting learning in the museum

While talking about learning in the museum in the context of formal education, it is useful 
to look through the lens of the teacher. A school teacher plans, chooses, and structures the 
learning activities for students with or without the museum educator’s involvement. Dur-
ing field trips to museums, the teacher can support or inhibit learning engagement, which 
is the visible aspect of learning motivation. Jennifer Dewitt and Jonathan Osborne (2007) 
concluded in their framework for museum practice that meaningful and engaging science 
learning in museums should encourage joint productive activities, provide supportive struc-
tures, and support learning skills (for example reading, writing, note-taking, organising 
information, and making presentations). The framework of Dewitt and Osborne (2007) also 
coincides well with the definition of inquiry-based education (Pedaste, Mäeots, Siiman, 
de Jong, van Riesen, Kamp, Manoli, Zacharia, and Tsourlidaki 2015). Well-implemented 
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inquiry-based education can support knowledge development, reasoning skills, motivation, 
and self-regulated learning (Hmelo-Silver, Duncan, and Chinn 2007).

Cognitively engaging learning where students are working together towards a shared 
goal can also be interpreted as collaborative problem solving. This kind of learning encour-
ages content related discussions, supports curiosity and interest, enables choice, challenge 
and personal relevance (DeWitt and Osborne 2007). Whereas individual problem solving 
is not easy to measure or observe, collaboration can make problem solving visible (Hesse, 
Care, Buder, Sassenberg and Griffin 2015). For example, differentiation in roles, interde-
pendency, and a shared agreement over an accomplished goal can be signs of collaboration 
in problem solving (Graesser, Fiore, Greiff, Andrews-Todd, Foltz and Hesse 2018). The 
concept of ‘collaborative problem solving literacy’ is defined in PISA as ‘the capacity of 
an individual to effectively engage in a process whereby two or more agents attempt to 
solve a problem by sharing the understanding and effort required to come to a solution 
and pooling their knowledge, skills and efforts to reach that solution’ (Schleicher 2019). 
Hesse, Care, Buder, Sassenberg and Griffin (2015) defined problem solving as: ‘a joint 
activity between dyads or small groups who seek to transform a current problem state into 
a desired goal state’.

However, it is important to note that the interdependency among students while learn-
ing collaboratively requires functional peer-relationships (Graesser, Fiore, Greiff, Andrews-
Todd, Foltz and Hesse 2018). Moreover, without supportive peer or student–teacher rela-
tionships, it is unlikely that meaningful learning occurs. Students’ learning gains are higher 
in classrooms where there are supportive peer and student–teacher relationships; engage-
ment mediates a good classroom climate into learning gains (Reyes, Brackett, Rivers, 
White and Salovey 2012).

Structuring learning to support student autonomy boosts learning engagement (Jang, 
Reeve and Deci 2010). A supportive structure also helps connect learning at school with 
learning at the museum, reduces the novelty effect, and reinforces the learning experience 
(Behrendt and Franklin 2014). Shared goals and goal-setting by students, in particular, 
makes learning relevant and meaningful for them. It is especially important that students 
indicate beforehand what they ought to acquire in order to accomplish a set task (Lomp-
scher 1999). Although sustained contact between the museum and the school through pre- 
and post-visit activities is preferable (Behrendt and Franklin 2014) there is evidence that 
well-structured and collaborative learning activities enhance visitors’ inquiry behaviours 
even after a single visit (Gutwill and Allen 2012).

Difficulties with learning in the museum

The factors that support learning in the classroom support learning in the museum too. 
Yet, school teachers often struggle to achieve the educational potential of field trips 
(Kisiel 2014). Even if teachers know that it is, for example, important to connect learning 
at the museum with the classroom curriculum or minimise the novelty effect, they have 
been observed in some cases to abandon even their regular effective classroom teaching 
practices (i.e. setting clear goals, contextualising, etc.) in the course of guiding students 
in the museum (Griffin 1994). In worst-case scenarios, field trips can become an entirely 
unstructured ‘day-off’ (DeWitt and Storksdieck 2008), docent directed and lecture-oriented 
(Cox-Petersen, Marsh, Kisiel and Melber 2003), or overly structured by eclectic written 
assignments (Kisiel 2007). Learning activities offered by museums tend to lack sensitivity 
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towards students’ lives, previous knowledge, and cultural and individual differences (Cox-
Petersen, Marsh, Kisiel, and Melber 2003). Even though poorly structured but ‘fun’ learn-
ing activities can be enjoyable for students and schoolteachers, such learning activities are 
not effective science instruction (ibid.).

Numerous procedural and capacity-related problems drain the limited time resources of 
schoolteachers (Anderson, Kisiel and Storksdieck 2006), keep them from going on field 
trips, and probably influence the quality of learning activities at museums. For example, 
teachers face an overcrowded curriculum (Anderson, Kisiel and Storksdieck 2006), have 
to find funding, solve logistical problems (Anderson, Kisiel and Storksdieck 2006), find 
chaperones (Kisiel 2014), overcome procedural issues, and make agreements with the 
school management and their colleagues (Kisiel 2014) as well as the parents (Anderson, 
Kisiel and Storksdieck 2006). The quality of the experience in an out-of-classroom learn-
ing environment is heavily influenced by the preplanning, reflection, and general structure 
provided by the school teacher (Behrendt and Franklin 2014) and culture (Kisiel 2009), 
and teachers’ beliefs around learning on field trips and what they value in the learning pro-
cess (Davidson, Passmore and Anderson 2010).

The ambiguous nature of Learning across different learning environments

The boundary-crossing communication of school teachers and on-site educators seems to 
be one of the overarching reasons for the fluctuating quality of learning activities in out-of-
classroom environments (Kisiel 2014). Ineffective communication can lead to an opaque 
understanding of expected responsibilities of school teachers and museum educators 
(Gupta, Adams, Kisiel and Dewitt 2010). For example, some elements of teaching such as 
behaviour management, supporting the development of learning skills and creating con-
textual knowledge, are sometimes considered the sole responsibility of the school teacher 
(Nabors, Edwards, and Murray 2009). Some museum educators may feel that their only 
job is to transfer knowledge or create enjoyable experiences (Kisiel 2009). Thus, learning 
in the museum in the context of formal education is ambiguous (Akkerman and Bakker 
2011)—some aspects of teaching and learning are shared, and they are neither the sole 
responsibility of the museum nor that of the school.

Museum education is often described as boundary crossing (Griffin 2004), because 
school teachers must accommodate their regular practices in a new territory both physi-
cally and intellectually. A boundary is a ‘sociocultural difference leading to discontinuity 
in action or interaction’ (Akkerman and Bakker 2011) and such discontinuity is the source 
of both disruption and learning (Wenger 1998). It is not surprising then that even experi-
enced teachers make pedagogical choices characteristic to novices while teaching at the 
museum (Kisiel 2007). Yet, boundary crossing can be beneficial both as a method and as 
an aim for both students and teachers (Ruus and Timoštšuk 2014).

Boundaries can also be seen as a source of connection between communities (Wenger 
1998). Meaningful learning in the museum in the context of formal education assumes 
some form of collaboration between the museum and school teachers while planning and 
conducting learning activities (Kisiel 2014). While supporting meaning-making during 
a boundary practice such as a field trip, both reification and participation are exposed to 
foreign competences (Wenger 1998). Negotiation meaning involves two complementary 
processes—participation and reification (‘making into a thing’, creating, and using objects 
or tools that carry the meaning) (ibid.). Participation during a field trip is influenced by 
interactions with people such as guides, cashiers, and other visitors. Reifications manifest 



1165Teaching in a natural history museum: what can we learn from…

1 3

through boundary objects like exhibition design, worksheets, museums’ learning apps, and 
other tools. Considering that the physical context is a core component of an interactive 
museum learning experience (Dierking and Falk 1992), being able to use the physical envi-
ronment as a learning tool is crucial for meaningful learning in the museum.

Moreover, the boundary practices between school teachers and museum educators can-
not be standardized or implemented through top-town directives. Teachers’ goals are not 
homogenous in out-of-classroom learning environments (DeWitt and Storksdieck 2008). 
Personality traits (e.g., beliefs and values), and teaching style of teachers become increas-
ingly important, considering that pedagogical knowledge connected to learning in out-
of-classroom environments is insufficiently covered in initial teacher training (Seligmann 
2014), and sporadic (but promisingly effective) during in-service teacher training (Bevan, 
Dillon, Hein, Macdonald, Michalchik, Miller, Root, Rudder, Xanthoudaki, and Yoon 
2010). Similar or even greater diversity of instructional approaches applies to on-site edu-
cators of museums and other similar institutions, who tend to have eclectic backgrounds, 
diverse career paths, are often experts in content knowledge, seldom have a degree in peda-
gogy (Allen and Crowley 2014), and whose professional development is generally less sup-
ported than that of teachers (Bevan, Dillon, Hein, Macdonald, Michalchik, Miller, Root, 
Rudder, Xanthoudaki and Yoon2010).

Even though both museum educators and school teachers aim to educate and inspire 
children, they still form separate communities of practice (Kisiel 2009). A community of 
practice is a group of people who share an interest in something they do and interact regu-
larly, and also share repertoire, mutual engagement, and a joint enterprise (Wenger 1998). 
On the one hand, the repertoire (e.g. methods and didactic approaches to subject matter) 
of schoolteachers and museum educators is becoming more and more congruent. The past 
century has changed the educational ideals of both schools and museums. Rote learning 
is often publicly rejected in the face of more constructive, social and learner-centred ways 
of learning and a far more dialogical and engaging perspective towards learners has been 
adopted by educators across settings. On the other hand, school teachers have a sustained 
connection with students, and deal more with social cohesion and relationships among stu-
dents, whereas museum educators usually meet the students once and concentrate on sub-
ject-based learning goals. Moreover, teachers and museum educators tend not to interact 
regularly to share expertise and there are notable differences in the levels of accountabil-
ity, understanding of the curriculum, and modes of defining a successful field trip, among 
other areas (Kisiel 2014).

Nevertheless, some teachers seem more successful than others in crossing the bounda-
ries between schools and museums; they are frequent and willing users of different learn-
ing environments, and act as brokers by advocating field trips to their colleagues (Kisiel 
2014). Wenger (1998) used the term ‘broker’ to describe people who ‘are able to make 
new connections across communities of practice, enable coordination, and if they are good 
brokers—open new possibilities for meaning’. Using Wenger’s (1998) ideas on boundary 
practices, learning activities at the museum from the perspective of a schoolteacher can be 
considered a) peripheries (the schoolteacher gives full responsibility to the museum educa-
tor and does not connect the activities with learning at school); or b) boundary practices 
(both the schoolteacher and the museum educator take responsibility for student learning, 
but coordinate their efforts in a complimentary manner (the teacher acts as a broker); or c) 
overlaps, as described by Kisiel (2009)—although the latter seems rare in school-museum 
partnerships. This means that some teachers are actively involved in museum learning 
activities even if they are led by museum educators, whereas others either stay passive or 
leave while another educator is working with their students. Most encounters of teachers 
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and on-site educators fall somewhere in between (Tal and Steiner 2006). However, it is 
uncertain if even enthusiastic brokers, for whom the museum environment is relatively 
unknown, can use the full potential of the physical environment (e.g. hands-on exhibits, 
exhibits for groups) as an effective tool to mediate learning.

Aim of the current study

This study aims to explore the practice of elementary school teachers who have willingly 
and frequently organised learning across different learning environments in their previous 
experience, and in the course of planning, implementing, and reflecting on learning activi-
ties at a natural history museum during this study. Such brokers probably consider field 
trips as part of their core practice or ‘business as usual’, and thus demonstrate effective 
boundary practices (in other words—the best practice there is), such as understanding the 
need to learn across different environments, tackling problems that teachers commonly face 
in implementing field trips, and supporting meaning-making during learning activities. The 
research questions in this study focus on how teachers who willingly and frequently teach 
across different learning environments

(a) overcome problems they face while planning and implementing field trips, and
(b) support learning during field trips.

Research design and methods

Embedded multiple case study

An embedded multiple case-study design was used (Yin 2009) to thoroughly explore the 
multiple perspectives of experienced teachers. In this study, eight elementary school teach-
ers were observed while creating and conducting learning activities in a natural history 
museum. Case studies are useful in investigating phenomena in real-life contexts, especially 
when the boundaries between the phenomena and the context are not clear (ibid.) —as is 
the case regarding field trips. The teachers were interviewed to understand their previous 
experience and to draw upon their reflections on their experiences in this study. The current 
case study examined teachers in a complex and novel situation (Timmons and Cairns 2012) 
because they generally book the learning activities offered by the museum and have little to 
no opportunity to customise it to suit the needs of their students. In this study, however, the 
teachers created and conducted learning activities on their own. The study comprised four 
steps:

1. The teachers participated in pre-interviews. Two semi-structured focus group interviews 
were conducted in November 2018.

2. The teachers participated in a joint seminar in January 2019 with museum educators. 
The seminar was on supporting learning during field trips to museums. The joint semi-
nar helped teachers get acquainted with the museum environment and staff. Teachers 
were encouraged to act as co-researchers, collect notes, and reflect on their past and 
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current experiences of field trips. Preliminary results from the analysed interviews were 
discussed with teachers during the seminar.

3. The teachers planned, created lesson plans, and conducted learning activities in Spring 
2019. They were free to choose the topic and methods for the learning activities. 
The only requirement was that both pre- and post-activities at the museum had to be 
described in the lesson plans. Teachers were given free access to the museum expo-
sitions in the planning phase. They were also encouraged to communicate with the 
researchers and on-site educators if they needed any help.

4. The teachers participated in post-interviews. Two semi-structured group interviews with 
the teachers were held in June 2019. Teachers had the opportunity to reflect on their 
experiences in the study. The preliminary findings were shared with them in autumn 
that year.

Participants

Eight elementary school teachers were invited to participate in the study (Table 1). They 
taught students from grades 1–6 (students aged 7–12 years, which is the age range for 
elementary school teachers in Estonia). A targeted sampling strategy was used to col-
lect rich and specific data (Timmons and Cairns 2012). All teachers were known to be 
active and enthusiastic users of different learning environments. Whereas 5 teachers had 
been teaching in elementary school for 10–20 years (Mary, Jane, Zoe, Kelly, Ursula), 3 
had been working as school teachers for less than 3 years (Sally, Amy, and Doris). All 
teachers were female, which is representative of elementary school teachers in Estonia. 
All participating teachers were from the capital city or its immediate suburban vicinity 
(Kelly and Mary) and worked in schools with Estonian as the medium of instruction. 
One teacher from a small industrial town participated in pre-interviews and gave valua-
ble insights on the obstacles that teachers face in socio-economically unprivileged areas 
(Kate) but she had to leave the study after the pre-interview stage. As a result, another 
teacher joined in spring 2019 (Zoe). A more thorough description of the cases is given 
in the appendix.

Table 1  Participants’ years of 
experience of teaching ranged 
from 2 years to over 25 years, 
they were currently teaching 
from 1st grade (7–8 yrs. old) 
up to 6th grade (12–13 yrs. 
old), which is the age range for 
Estonian primary teachers to 
work with

Teacher Teaching experience Grade observed Teaching area

AMY < 3 years 2nd grade Urban
JANE 10+ years 3rd grade Urban
ZOE 10+ years 2nd grade Urban
KATE 10+ years 3rd grade Rural/industrial
KELLY 10+ years 3rd grade Suburban
DORIS < 3 years 3rd grade Urban
MARY 10+ years 6th grade Suburban
SALLY < 3 years 3rd grade Urban
URSULA 10+ years 1st grade Urban
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Data collection

Data were collected at every stage in the study (Table  2). Pre-interviews were audio-
recorded and transcribed. They probed previous experiences with field trips, methods of 
instructions in out-of-classroom learning environments, and problems and possibilities 
connected to field trips. Researcher notes were collected during the joint seminar.

Learning activities before, during, and after the museum visit were observed, photo-
graphed, and documented, and video-recorded when possible, in line with prescribed 
observation protocols. When it was not possible to observe pre- or post-activities, teach-
ers’ descriptions of their planned and implemented activities were analysed. In the course 
of the activities, the teachers’ instructions on learning and the extent of autonomy given 
to students were observed. Examples of visible learning engagement (e.g. content-related 
student discussions) were given special attention. Researchers’ field notes were collected.

It is important to highlight that participating teachers were encouraged to act as co-
researchers. This meant that even though the observations were non-intrusive, the research-
ers always introduced themselves to students, students and teachers sometimes involved 
them in their learning (asked questions, talked with them, etc.), the teachers occasionally 
relied on researchers support during moving from the school to the museum and when 
students were actively engaged in their learning tasks (or in few occasions—via email after 
the lesson) explained their thinking behind chosen learning activities, behaviour manage-
ment techniques or other contextual details they felt important to share. This made our field 
notes and observation protocols rich with data that would not have been possible to obtain 
only through passive observation. This also gave valuable insight to follow-up interviews 
and made it easier to distinguish the cases (teachers) from one-another.

Follow-up interviews were audio-recorded and transcribed. In the follow-up interviews, 
the teachers reflected on their experience in planning and implementing the learning activi-
ties—specifically to help see whether or not it differed from their regular practice and they 
felt they had achieved their set goals, and what hindered or supported students’ learning. 
The collected data included transcripts of interviews, detailed descriptions of observed 
learning activities, teachers’ lesson plans, email correspondence with teachers, and 
researchers’ field notes. A case study file was organised to merge all relevant information 
on every case (teacher). Thick descriptions of teacher activities were put together by draw-
ing from the video recordings, observation protocols, interview transcripts, and field notes.

Data analysis

Qualitative content analysis was used to systematically explore the large amount of tex-
tual data within theoretically anchored categories (Vaismoradi, Turunen and Bondas 2013). 
NVivo12 software was used for data analysis. Every teacher formed a unit of analysis 
(case) but the results were analysed across cases (Yin 2009). The theoretical framework 
was enhanced throughout the process of data collection and analysis (ibid.). Trustworthi-
ness was assured through triangulation: observations were conducted by researcher-pairs 
and notes were compared on the day of the observation. All interviews were transcribed 
and analysed by two people.

Two broad categories were created (‘problems and strategies’ and ‘supporting mean-
ing-making during field trips’) with three subcategories each (Table 3). Subcategories 
divided previous experience, evidence observed in the current study, and teachers’ 



1169Teaching in a natural history museum: what can we learn from…

1 3

reflections on the process after they had carried out their learning activities. Thus, every 
meaning unit was coded either as ‘problems and strategies’ or ‘supporting meaning-
making…’ and according to the timeframe (before, during, after). Possible overlaps 
were discussed to find suitable categories. More specific codes emerged inductively 
from the subsequent analysis of the coded data (Table 3).

The problems that hindered participants from going on field trips and strategies they 
used to overcome them were explored in the category titled ‘problems and strategies’. 
Sentiments were attached to every meaning unit that represented problematic aspects 
(−) and their solutions (+) in order to understand whether descriptions of the problems 
and their solutions were proportional. The category titled ‘supporting meaning-making 
during field trips’ described how teachers justify learning in and across different learn-
ing environments and the kind of learning activities they use and find effective during 
field trips. Some excerpts for every category and subcategory are given in the appendix 
(Table 5).

Ethics

All teachers, students, and parents or caretakers of the students gave their informed writ-
ten consent before their inclusion in the study. All the participants were granted anonymity 
and their real names are undisclosed. Participating teachers got written reports after the 
pre- and final interviews and had the opportunity to reflect on the preliminary results. We 
wanted the teachers to have as much autonomy in the process as possible, thus a participa-
tory, change-oriented, and emancipatory approach was chosen (Reilly 2012). We enabled 
the teachers to play a proactive role in analysing their daily practice around field trips, and 
thus provide deeper insights on their decision-making regarding field trips.

Table 2  Data collection

Step of the study Timeline Data collected

I Pre-interviews with teachers November 2018 Transcripts of interviews
II Joint seminar for teachers and museum 

educators
January 2019 Field notes and recordings of 

the seminar
III Planning and implementing the learning 

activities
February–May 2019 Lesson observation protocols 

derived from observation 
sheets, lesson plans, videos, 
photos & field notes (indi-
vidual discussions before, 
during and after observations, 
e-mail correspondence with 
teachers)

IV Post interviews with teachers June 2019 Transcripts of interviews
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Findings

Problems that teachers face while organising field trips and strategies to overcome 
them

Participating teachers mentioned facing numerous hindering factors in their previous 
experience with learning in different environments. We identified that the most prevalent 
themes were the influence of school culture, collegial relationships, parental support, find-
ing and managing chaperones, supporting students with learning difficulties and behav-
ioural problems, finding funding, organising transport, pressure to ensure good academic 
results, low-quality or poorly personalised learning activities offered by on-site educators, 
and the overall time consuming and stressful nature of planning field trips. Participants 
were able to share strategies to overcome most of the problems they encountered. How-
ever, fewer solutions per problems were mentioned in categories that required collabora-
tion. For example, problems with learning activities led by other educators and supporting 
children with special needs during field trips had proportionally far more negative senti-
ments attached than possible solutions. In contrast, logistical and economic problems with 
funding or transportation were discussed at length and several different possible solutions 
were presented.

School culture and collegial relationships

There were very few support mechanisms at the school-level towards organising field 
trips. Teachers were expected to find replacements, apply for or organise funding, buy 
tickets, order buses, plan learning activities, etc. Schools do not provide systematic 
support for organising field trips even if they support teachers in principle. There were 
differences in school culture, especially in terms of the attitudes of the school manage-
ment. Five teachers said that their headmasters strongly recommended learning outside 

Table 3  Categories and sub-categories in the coding process of the data

Categories and 
sub-categories

Previous experience Evidence observed 
during this study

Teachers’ 
reflections

Problems and 
Strategies

Examples of problems regarding field trips (−) and their possible solutions (+)
Common problems were:
• School culture
• Parental support
• Students with special needs and/or behavioural problems
• Funding and transportation
• Problems at the boundary

Supporting mean-
ing-making

Examples of how teachers justify learning out-side the classroom and pedagogical 
reasoning regarding learning during field trips. Emerging codes:

• Justification of field trips
• Participation through choice of methods
• Reification through the museum environment
• Reification through other learning resources
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the classroom as often as possible, and the contract of one teacher even mandated 
weekly field trips. In contrast, one headmaster had questioned the value of field trips 
altogether by asking ‘Do you even learn anything if you go away so often?’

Most solutions in this aspect were connected to the teachers’ mindsets and planning. 
Participants found that they needed to develop and maintain good collegial relation-
ships in order to organise replacements and chaperones. Mary explicitly stated that it is 
important to share the benefits of learning outside the classroom with one’s colleagues 
in order to persuade them to follow their lead. The pressure of delivering high aca-
demic results was raised by two teachers, who felt that learning on field trips is not as 
efficient as learning in the classroom. Other teachers felt it is important to demonstrate 
students’ high academic results to be trusted in unusual pedagogical decision-making 
(like going on field trips more often than other teachers) by their headmasters.

Parental support

Parents are expected to prepare students for field trips by choosing suitable clothing 
and packing lunch for them. They are often invited to finance these trips and accom-
pany the students as chaperones. Problems with parental involvement were one of the 
most discussed topics during the interviews. The participants said that it is difficult 
to get parents to join in as chaperones and when they do come, they are often either 
disruptive (pose their own rules, pamper their own children) or too relaxed (chat with 
other parents, stare at their smart phones in inappropriate situations, are late for the 
bus, etc.). Therefore, teachers often go on shorter field trips without any extra chaper-
ones—even though this is discouraged by schools. However, teachers seemed to have 
rather effective strategies to work with parents: they share detailed information on field 
trips with parents to prepare students and arrive at mutual agreements with the chap-
erones in advance. Some teachers consciously trained parents throughout elementary 
school to become useful partners on field trips. As Mary noted:

‘When I begin with a new class, I choose a parent who can become my assistant 
in the coming years. It is usually someone who stands out in the parent-teacher 
meeting. I try to approach them and start testing them to find who fits me and the 
class the best’.

It seems plausible that elementary school teachers have more support from parents 
than subject teachers who do not regularly interact with parents and this contributes to 
the fact that elementary teachers go on field trips more often.

Supporting students with learning difficulties and behavioural problems

The challenges encountered while working with large multi-ability classes constituted one 
of the most emotional issues for teachers because the support system in schools varied sub-
stantially. Teachers found it difficult to support students with special needs and/or behav-
ioural problems even in classrooms, let alone during field trips. Estonian teachers rarely 
have assistant teachers or other specialists present with them during their lessons. They 
also reported that museum staff are generally unprepared to work with ‘difficult’ children 
and felt that they are expected to take full responsibility for student behaviour. The teachers 
reported spending most of their time serving as assistant teachers when other educators led 
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the instruction. They handled a few students with special needs, and were forced to largely 
ignore the activities of the rest of the class. As Ursula noted:

‘I want to experience field trips more as a teacher—to give extra value for the entire 
class. But then there are some children who need this kind of nanny-attention and I 
feel sorry for my time and the entire enterprise… I wonder why we need to go out 
of the classroom if I am spending all my time interacting with just two or three chil-
dren… But nevertheless, I have always gone again…’

The teachers mentioned many collaborative solutions. For example, making agreements 
with parents, asking particular parents to join on field trips, demanding assistant teachers 
for class (although they rarely receive such help), or inform the place beforehand about stu-
dents who had disabilities. Communication with on-site educators was mentioned by two 
teachers but no teacher in the group had encountered a situation where on-site educators 
had proactively asked for such information. The participants did not accept the possibil-
ity of leaving some students behind while going on field trips—it is unclear whether this 
was because they did not have a safe place to leave struggling students or whether it was 
a matter of values. Interestingly, they did not mention individualisation of learning tasks 
as a possibility to support student learning. The tasks observed during this study were not 
individualised, either.

Economic and logistical problems

Basic education is free in Estonia under the law (there is no school fee, free school lunch 
is provided for all, books are given by schools, etc.) and teachers are banned from col-
lecting money for extra activities. There are many funding schemes and opportunities for 
free learning activities in out-of-school settings, especially in natural sciences. However, 
teachers need to actively network and have a great deal of know-how in order to partici-
pate in them, as there is no central system for field trip funding. More experienced teach-
ers seemed more skilful in navigating such opportunities and even reported successfully 
receiving sponsorship from private companies. Most teachers take their students to places 
that require parental funding too, so elementary school teachers rely on parents to pro-
vide inputs. Estonian families seem to value education highly, so no participant had expe-
rienced a family questioning the need for such activities. Instead, the parents encouraged 
such activities.

However, as socioeconomic backgrounds vary significantly, some parents struggled 
to pay these fees. Thus, the teachers had to be very sensitive towards any signs of finan-
cial struggle. Therefore, teachers limit the number of field trips that require extra finan-
cial inputs from parents, especially when many families in the class come from moder-
ate- to low-income backgrounds. As Sally said: ‘I only organise something that requires 
money twice a year’. For teachers who do not work in the centre of the city and cannot 
use public transport, field trips cost a lot even when the distances are moderate and 
there are no other costs involved. One prevalent strategy to tackle the lack of funding is 
communication with parents. Parents often organise class money, drive students to field 
trips, and sometimes support students from other families. As Jane noted: ‘For example, 
in one class some parents asked—“Jane, do you have children who cannot come (to the 
field trip) because of money problems? We can pay for them too!” I think that is a very 
normal attitude!’
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Teachers were also creative in finding ways to bring real-life objects and visitors into 
the classroom. They maximised the use of school surroundings to minimise the loss of 
time and money on field trips while still enabling diverse learning experiences for their 
students. For some teachers, the time consuming and stressful nature of planning and 
implementing a field trip was the main difficulty.

Problems arising from the boundary of schools and museums

Teachers want to deliver good quality learning activities. Even if organising a field trip 
is a shared experience with parents, students, and other stakeholders, they feel person-
ally responsible if time (and money) is (are) not well spent. As Doris noted:

‘The cost of one workshop was about € 5 per student. For me, that is a lot for only 
45 minutes! My expectations were high because of that. But they mostly showed 
some slides and only at the end of the workshop did they give the students pieces 
of straw to make a model… What a shame—it was such an interesting topic! They 
were grouped in big teams of five or six children, and they couldn’t do anything. 
Some were just watching—that was really sad! The price and the content were not 
consistent’.

Teachers feel that it is crucial to choose high quality programmes that are clearly 
connected to the curriculum. While visiting locations where on-site educators work 
with their students, they often find the persona of the on-site educator more important 
than the location or the description of a programme. As Mary said,

‘We have come across some angry guides. I always think on these occasions, 
“Look, you are working with children, you knew you were working with this age 
group today, why are you shouting at them?” My students are behaving well, and 
they are being disciplined for laughing! Sometimes, it even seems that breathing 
is not allowed. It is pretty tricky to get children to want to go back to the museum 
after something like that happens’.

Teachers mostly rely on previous experience and the suggestions of colleagues while 
choosing such learning activities. Only one teacher suggested coordinating with on-
site educators in advance to ensure better quality learning activities. Some participants 
also emphasised that working as elementary school teachers gave them extra autonomy, 
because they teach all the subjects. They felt they did not have to coordinate much with 
their colleagues when going on field trips, unlike subject teachers of older grades who 
need to find replacements.

How do teachers support meaning‑making while teaching at a natural history 
museum?

Participating elementary school teachers had an open attitude towards learning across 
settings. Most of them stated that learning happens everywhere, and some topics (espe-
cially in the natural sciences) are better taught outside the classroom. They offered 
numerous examples of how they both invite visitors and introduce real-life objects into 
their classrooms. Justifications for museum visits did not differ much from those made 
for visits to the theatre, public library, park, science centre, local hiking trail, and the 
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marketplace. They were all seen as being part of a broader spectrum of cultural educa-
tion for students, with the need to ‘widen the students’ horizons’ motivating such vis-
its. The need to strengthen the cultural capital of students was mentioned by all teach-
ers, including those who mainly teach children from affluent families. It was especially 
emphasised by Kate, a teacher who works in a small industrial town. She said: ‘The 
families of children who come from the periphery do not go anywhere with their chil-
dren and this (field trip) is the only possibility for many children to see anything! If 
the teacher also neglects these opportunities, then the child really misses out on many 
things and their horizons remain limited’.

When participants described how they teach on field trips, they emphasised on the 
importance of avoiding lecturing and recommended giving children something to do 
and using group work to support learning, social cohesion, and structure, and con-
necting learning outcomes with the curriculum. All the participants agreed that field 
trips are beneficial for both teachers as they get to know their students better, and for 
the students, as they get to know each other and build group cohesion better. As Mary 
noted: ‘Children say (after field trips) “Oh my god, he/she is so cool, I didn’t know!” 
about their classmates and especially about the opposite sex’.

They stressed that field trips offer the opportunity to solve behavioural problems, 
rather than inducing or amplifying them. All the participants put observable efforts 
into reinforcing agreements on standards of behaviour before and during the museum 
visit and no serious behavioural problems were observed. Through group-based learn-
ing activities that were mostly explained through the practical need to ensure on-task 
behaviour and not from a sociocultural perspective of learning—it is simply easier to 
monitor the activities of 4 groups than those of 20 separate students. All participants 
used group-based learning activities during this study.

Some teachers who displayed especially good behaviour management and rela-
tions with students used different activities for reflection. For example, Jane conducted 
numerous spontaneous reflection activities, including a mindfulness exercise to deal 
with anxiety as a result of being in a new environment. Kelly used Good Behaviour 
Game-based activities and mindfulness techniques to enable time-off and reflection. 
These techniques were not discussed in the joint seminar before the planning period, 
but were used spontaneously and rather effectively during the museum visit. Doris 
and Ursula used longer reflection tasks before and after the activities but not in the 
museum. Teachers who spent more time on reflections around learning and emotions 
connected to learning also had relatively higher expectations for all of heir students. 
However, all the participants asked their students to reflect on their learning experi-
ence in the museum at least briefly.

Diverse aims for museum learning activities

All teachers followed a three-step model. They conducted learning activities before, 
during, and after the visit to the museum. Most teachers said that they always prepared 
their students for field trips and conducted a few reflection activities, but they had not 
conducted pre-visit activities in such a systematic manner before. The content of the 
pre-activities was in some cases mostly connected to reflecting the change in the learn-
ing environment (Doris, Jane), concentrated on the format of the upcoming task (Zoe, 
Mary), and in some cases deeply rooted in content (Kelly, Ursula, Sally, and Amy). 
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Teachers’ planning seemed to be driven mostly by the needs of the students rather than 
the curriculum, although all learning activities were related to it.

The aims of the learning activities were different: presentation skills (Mary), learn-
ing new concepts (Sally), expanding on a specific topic (Amy, Ursula), revising knowl-
edge learned in the previous semester (Jane, Doris), free exploration (Zoe), and using 
the museum environment rather like an illustration  for learning grammar and litera-
ture (Kelly), where the museum helped enact a folk story on magical inhabitants of for-
ests, in which the learning activity was only loosely connected with natural sciences. 
In most cases, the learning activities had many aims, some of which were connected 
to skills and others to knowledge. Teachers informed the students of the procedural 
aspects and broad goals of the field trips, but no teacher was observed co-creating aims 
with the students.

Teachers who teach subject-based classroom curriculums said that planning the 
museum activity took much longer than planning regular lessons, whereas teachers 
(Ursula and Kelly) who worked with thematic (phenomenon-based) curriculums said 
that the planning did not differ starkly from their regular practice. Ursula and Kelly 
also connected the learning outcomes of the museum visit with not just one lesson 
before and another after the visit, but with the entire thematic plan throughout many 
activities across different subjects over two weeks or more.

Some teachers emphasized students’ autonomy more than others. Ursula and Jane 
explicitly stated and presented in their practice that their goal was to support autono-
mous learning. They seemed to enable more unsupervised content-related student talk 
and exploration, even if the learning activities were structured and were among the 
most cognitively demanding ones observed in this study. The others structured the 
learning activities in a manner that gave the central role in organising (Kelly) or both 
organising and reflecting on the learning process (Mary and Sally) to the teacher.

Most of the time, students focused on the task and engaged in the learning activities 
behaviourally, cognitively, and affectively. Students had the opportunity to socialise, 
ask questions, and explore in all the lessons observed. For example, they had to fill 
individual worksheets during Jane’s activity at the museum. However, both pre- and 
post-activities included reflection in groups. Throughout the process, collaboration 
among the students was never inhibited. A rather clever design prompted students to 
seek task-related collaborations and assigned the full responsibility for task completion 
to each student. On the other hand, Kelly did not rely on written tasks, but her students 
had prepared several oral assignments (reading a play and singing songs in groups) 
at school that they performed in the thematic museum environment. They also had 
several thematic discussions and observation tasks built on previously obtained knowl-
edge about cultural heritage.

Structuring learning to support engagement

Everyone but Zoe, Kelly, and Mary used self-made printed worksheets to guide and 
document student learning. Kelly used books, name tags, game cards, etc., to struc-
ture learning and Mary’s students made notes for their mini-presentations in groups of 
two or three. Zoe especially stressed the importance of working without any written 
material in order to concentrate and remember important things. Only Doris and Kelly 
introduced additional learning resources that were not worksheets during the field trip, 
for example, the scavenger hunt in Doris’ lesson required students to use apps on their 
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smartphones, solve puzzles, draw, etc. Jane and Mary used GPS apps to track their route 
to the museum together with their students. Sally and Doris asked for some basic mate-
rials (pencils and writing pads) from the museum but no teachers used the online learn-
ing resources provided by the museum. Even though the museum staff members were 
informed of the study and invited to observe the learning activities, they did not do so, 
and all teachers reported a problematic welcoming at the museum (an excerpt from the 
teacher discussion illustrates this in Table 5 in the appendix).

The worksheets had diverse content. For example, students had to observe, find, 
describe, compare, calculate, give their opinions on, explain, group objects, and con-
struct creative texts based on information in the museum environment. No task required 
a longer inquiry cycle (asking questions, collecting, and analysing data, etc.). Ursula’s 
worksheet had observational tasks and did not require the use of exhibition texts. Some 
worksheets were fact-oriented (Sally), combined reflective and creative tasks with fact-
search (Doris, Amy), and focused on observation and literacy skills (Jane). Written 
tasks were often connected to learning skills using some data from the exhibition as an 
illustration (for example a calculation task where students first had to find the weight 
of a certain bird). Literacy-related tasks often required the analysis of texts in exposi-
tions, whereas the analysis of non-textual illustrations or schemas was less frequent. For 
example, children had to analyse a food web and a mycorrhiza schema—the last was 
accompanied with such a difficult text that most students did not understand the concept 
without the help of their teacher. Jane and Doris incorporated numeracy in their work-
sheets. The teachers explained their use of fact-based questions to train the students in 
developing their concentration and attention—rather than expecting them to recall these 
facts later.

Written learning activities were not individualised according to the students’ abili-
ties, they did notinclude scaffolding or choices too. Yet, the teachers mentored some 
students more than others, gave oral feedback, added explanations when necessary, and 
actively monitored the learning of all students at the museum. For example, Ursula, 
who worked with a multilingual group took extra time before the visit to translate tasks 
with a group of students who struggled with the language of instruction. Amy, Sally, 
and Doris told some students to skip a few tasks or present an incomplete worksheet 
when they struggled to complete it, in order to lower students’ anxiety. In Doris’ case, 
tasks were very diverse and creative but also time consuming. In Sally’s case, there was 
little variability and scaffolding, so the students began to play with interactive exhib-
its that were not connected with the worksheet or their tasks in general, but were very 
much content related. On the other hand, Sally demonstrated great flexibility towards 
her students’ interests by investing unplanned lesson time after the visit to collectively 
study an interesting bug that the students found in the exhibition. In Amy’s case, the 
worksheet had a few open-ended questions, and some struggling students either quit the 
task or filled it in with very superficial answers. The teacher continuously encouraged 
them to give more thorough answers. Most teachers urged the students to concentrate, 
‘dig deeper’, and think or read ‘once again’. Overall, the students’ learning engage-
ment seemed to be slipping when the tasks were perceived as too numerous, difficult, or 
ambiguous.

Students who are off-task in the classroom often cause disturbance and hinder their 
peers’ learning. However, in the museum, this was not so. Students who got tired or were 
not willing to participate in the planned activities explored on their own (sometimes seek-
ing a quiet place to be alone, such as a life-size model of wolves’ cave) or, after thoroughly 
examining some interactive exhibit, began teaching their peers to use these exhibits. This 
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was most vividly observed in Sally’s lesson, where a boy who got tired of filling the work-
sheet began playing with an interactive exhibit on bog plants, and was soon able to train 
about eight of his classmates to move around the interactive bog without drowning into it 
by stepping on plants that indicated firm ground.

Difficulties encountered in incorporating interactive and hands‑on exhibits

It was somewhat surprising that interactive exhibits, especially hands-on and group-based 
ones, were not incorporated into learning activities, as they marked the biggest differ-
ence between the classroom and the museum. Mostly, text panels with illustrations, single 
objects, and in a few cases, dioramas and videos were used as part of the learning activi-
ties. Some brilliant student discussions were induced through open-ended observation 
tasks in Ursula’s class where students had to find examples of living and non-living things. 
The students debated whether mounted animals should be considered living or non-living 
because they were presented as living in dioramas, but did not have the signs of life that 
the students had just learned about in class. A child explained to her friend: ‘It is a living 
thing, but it is not alive anymore!’ Students also discussed whether a tree stump is a real 
object (a dead tree) or a copy; whether a mounted animal depicting a corpse is more ‘non-
living’ than figures of living animals, and whether a glass eye of a mounted animal fits into 
the ‘non-living’ category. These discussions vividly illustrate the content-related nature of 
student talk in a museum in the case of open-ended and collaborative tasks.

Students actively used the physical environment in the entire museum, including hands-
on, interactive, and otherwise sensory exhibits even if their tasks did not require their 
use. Teachers did not hinder this kind of exploration. Whenever students had free time to 
explore, they preferred to engage with hands-on or interactive exhibits or physical objects 
in small groups and delved into discussions. In Zoe’s lesson, students looked at a mounted 
lynx and stated rather emotionally, ‘How could they shoot such a cute animal?’ However, 
as the students were not supported in their exploration of interactive exhibits, they often 
got false impressions or did not grasp the actual meaning of these exhibits at all. For exam-
ple, an exhibit in the form of a long picture roll depicting layers of peat was interpreted by 
a group of students as an Egyptian papyrus scroll.

Discussion

Setting out to learn from the practice of successful brokers, we discovered that even the 
most skilful teachers would need more support from museum educators and school man-
agement during field trips. Many of the problems reported by the participants in this study 
echoed the findings of previous research: procedural problems, finding funding, making 
agreements with parents and colleagues, etc. Participating teachers were resourceful and 
skilful in overcoming many problems connected to field trips. However, some aspects were 
less discussed in the previous research, such as for example, the teachers’ choice on where 
to go, how often, and under what conditions. This may have been so because unlike their 
colleagues in other countries, Estonian elementary school teachers have the freedom to 
choose the aims, destinations, frequency, and timings for their field trips (Anderson, Kisiel 
and Storksdieck 2006). However, teachers rarely receive help from school management 
with organising. Lack of assistant teachers is especially troublesome as more and more 
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students with special needs study in large multi-ability classes and need more assistance in 
complex field trip situations.

Problems connected with low quality of programmes by on-site educators were dis-
cussed at length. Many suggestions were given around what the museum could do. How-
ever, there were almost no examples of meaningful collaborations with on-site educators. 
This could mean that museums and other similar institutions, especially where on-site edu-
cators work with students, are mostly perceived as places and activities that are largely out 
of their control (‘black-box’), where one can just choose the venue and hope for the best. 
The right ‘gut feeling’ and skills to find the ‘right’ programme or on-site educator were 
discussed many times, whereas the possibility of communicating one’s needs to the on-site 
educator were not mentioned at all. This indicates that the participants had not identified 
their role in the boundary-crossing collaboration with on-site educators (Vesterinen, Kan-
gas, Krokfors, Kopisto and Salo 2017). On the other hand, numerous examples of mean-
ingful collaboration with parents were made.

The participants seemed to have a deep-rooted belief that student development and 
achievement of curricular aims was best supported when learning in the classroom is com-
bined with diverse ‘real-life’ environments and objects. They considered learning in out-
of-classroom environments as their core practice and not something they do when they 
have extra time. They make sure that field trips connect to their classroom curriculum, but 
the choices on where to go seem to be driven by the needs of their students and the class 
as a whole. The participants’ teaching styles in the classroom and in the museum were 
generally coherent. Teachers created learner-centred, collaborative, and engaging learning 
activities during the study. The participants enjoyed a sense of autonomy and creativity in 
their work, which probably explains why all the learning activities were unique. They knew 
that not all their colleagues were as active as they were with respect to field trips and felt 
sorry for such teachers for missing out on the field trip experience.

Teachers prepared themselves for field trips to make sure that they could support their 
students. They reported regular content-related reflections after their trips. This is in con-
trast with Tal and Steiner (2006), who reported that elementary school teachers gener-
ally relied on on-site educators and did not prepare their students for the trip. In contrast, 
Kansanen (1991) suggested that the pedagogical thinking of elementary school teach-
ers differs from that of subject teachers whose initial training is obtained in one subject 
(i.e., chemistry, language), whereas elementary school teachers obtain content knowledge 
across different subjects and are expected to be experts in general didactics, psychology, 
etc. Thus, it may be so that highly educated Estonian elementary school teachers’ broad 
view of children’s development means that they understand preparing students for a field 
trip differently from both their colleagues in other countries where professional require-
ments for elementary teachers are lower, and subject centred on-site educators and second-
ary school subject teachers. However, the participants concluded that they had not prepared 
and reflected on field trips in such a systemic manner before this study and felt that doing 
so enhanced their practice.

Contrary to our expectations, teachers did not give much insight into their decision-
making in out-of-classroom environments in general and during this study. Only after 
probing did they explain some of their choices, such as why group work is so common dur-
ing field trips. Teachers mostly relied on written or text-based tasks that were not individu-
alised nor problem-solving oriented, which can be explained by the increased time pressure 
from planning and the lack of familiarity with the content in the museum. However, they 
were quite skilful in finding suitable goals for the class as a whole and connecting learn-
ing activities at the museum with the classroom curriculum. All teachers gave continuous 
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and supportive individualised oral feedback and monitored the students’ learning actively. 
However, content-related discussions between teachers and students during and after the 
museum visit were mostly connected to checking the right answers, and were less inclined 
to support wider meaning-making, problem-solving or deeper analysis of any particular 
topic. Without observing activities before and after museum learning, it would have been 
difficult to understand the intended learning outcomes. We recommend to always consider 
the teachers’ regular teaching style and learning activities before and after the visit in order 
to understand their field trip practice.

There were some notable differences among the teachers. First, teachers whose class-
room curriculums were thematic or phenomenon-based were more successful in connect-
ing and integrating museum learning activities with the classroom curriculum. They also 
reported using less time for planning than those who taught subject-based curriculums. 
Second, novice teachers struggled more to match learning activities with their students’ 
abilities and working pace than did more experienced teachers. Third, teachers who sup-
ported the reflection of emotions in the course of learning activities were more successful 
in keeping the students engaged at all times and gave the students more challenging tasks.

No teacher had intentionally integrated the use of group-based or hands-on exhibits into 
their learning tasks. Wenger’s (1998) terms—participation was better supported than reifi-
cation. The unique environment of the museum was used mostly spontaneously by the stu-
dents. The students were often seen spontaneously playing with, observing, and discussing 
exhibits that were unrelated to the task at hand but deeply related to the content. However, 
most of the feedback from teachers to the museum was connected to the inappropriately 
difficult level of written texts. This resonates with DeWitt and Hohenstein (2010) who 
compared students’ task-related discussions at school and at the museum and found that 
the museum environment induced deeper content-related discussions. However, it often felt 
as though the students saw playing with content-related interactive exhibits as breaking 
the rules, even though the participating teachers did not stop their spontaneous exploration 
and enabled content-related ‘free time’. This indicates that students would probably benefit 
from a deeper explanation of the contextual nature of learning, too.

The schoolteachers expressed the need to collaborate more with the museum educators 
in the future, even in the context of ‘regular’ museum programmes. Teachers stated that 
museums’ learning resources like worksheets could be more age-specific, modular (enable 
choices), and hands-on. Some of the things the teachers asked for were already present 
(e.g. online materials), but they did not know this. However, throughout this study, the 
participating teachers were happy to share their experiences with one another. In future 
research and teacher training, we recommend investing more time for all stakeholders to 
exchange ideas and form networks. Participating in longer training courses in collaboration 
with museum educators has great potential for in-service teacher training.

Finally, it is difficult to compare student behaviour in this study with classes that do not 
go on field trips as often. Students from affluent families who are used to visiting muse-
ums, theatres, zoos, etc., will likely feel more comfortable and ‘ready to learn’ during 
school field trips to museums. They may not need to overcome any anxiety around the 
novel environment or the awkwardness of not having words to describe things like ‘exhibit’ 
or ‘excursion’. Thus, students who learn in classes led by teachers such as the participants 
in this study are given the cultural capital and vocabulary by their teachers in a step-by-step 
manner regardless of their socioeconomic background and after a few years, even the least 
privileged students can feel almost as relaxed as their peers while visiting cultural institu-
tions like museums. This may mean that the generally high engagement of the students in 
this study is a result of homogeneous distribution of cultural capital across the class that 
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has been built up over the years by their elementary school teachers and not so much con-
nected to good instructional techniques at a chosen time.

Implications

We have some general recommendations for supporting elementary teachers during field 
trips:

• Developing into a skilful teacher who feels confident to teach in and across differ-
ent learning environments takes both experience and pedagogical knowledge. It is as 
important to support novice teachers to experiment with different learning environ-
ments as it is to provide them with quality pre-service training that includes teaching 
in out-of-classroom environments. After all, professional teaching is pedagogical deci-
sion making based on knowledge about human cognition rather than relying on popular 
opinion or current school culture.

• Elementary teachers need parents, assistant teachers, or other colleagues to join field 
trips. Extra help is necessary to make sure that all students can safely participate in 
learning and at the same time the teacher can concentrate on guiding the learning of the 
whole class. The school management can do a lot to nudge teachers towards using more 
different learning environments by assigning assistant teachers, helping with funding 
and logistical issues, and generally valuing teachers’ efforts.

• Field trips seem to both benefit from and develop into good classroom climate, thus we 
recommend paying extra attention on social aspects of learning. Good practice shared 
by experienced teachers in our study emphasizes practicing social skills and learning in 
new environments parallelly in a step-by-step manner.

• Both museum educators and schoolteachers would benefit from longer joint in-service 
teacher training courses. Without conscious collaboration with on-site educators the 
out-come of a field trip can remain too much a matter of good luck.

• Supporting students’ metacognition before, during and after field trips seems to help 
them to connect learning in different environments, support their concentration on 
learning activities, and boost their willingness to explore the novel learning environ-
ment. Learning on a field trip is never only about the subject matter.

Conclusion

The aim of the study was to understand the field trip practice of eight elementary school 
teachers who frequently and willingly teach in different learning environments. Partici-
pants were interviewed and observed in the Estonian Museum of Natural History. To our 
surprise, it was somewhat problematic to apply the term ‘broker’ or ‘boundary practice’ to 
analyse learning activities of avid museum goers. Most participants did not regularly com-
municate with on-site educators before field trips. When on-site educators work with their 
students, the learning activities are largely received as out of their control. What does dis-
tinguish avid field trip goers from those who seldom visit out-of-classroom environments 
is the fact that teaching in out-of-classroom environments is considered part of a core prac-
tice and is taken as seriously as any other learning activity.



1181Teaching in a natural history museum: what can we learn from…

1 3

Skilful behaviour management and supportive relationships seemed to be the threshold 
for meaningful learning. The teachers stressed that they use field trips to attain good peer 
and student–teacher relationships in their classes as such situations spotlighted different 
characteristics of their students, while also enhancing their social skills. The fact that par-
ticipating teachers successfully created meaningful learning activities is probably related 
to professional and child-centred approach of Estonian elementary teachers with master’s 
degrees.

The current global pandemic has delivered to the field of education yet another wicked 
problem. Museums are inventing new ways to meaningfully collaborate with schools 
with the help of digital tools. We find it extremely important that this opportunity to cre-
ate more individualized and meaningful learning activities across the borders of museums 
and schools is not wasted. This study illustrates, that even the most experienced, educated 
and well-meaning elementary teachers struggle to incorporate physical features of learning 
environments, create individualized and problem-solving oriented learning tasks. Natural 
history museums can help teachers translate natural environments into learning resources, 
citizen science projects, and methodological materials for hybrid and distance learning ses-
sions. It is especially important to offer personalised and modular solutions as teachers 
need even more flexibility during distance learning than during regular contact lessons or 
guided tours.

Appendix

See Appendix Tables 4 and 5.
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