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Abstract

This paper reports on a set of studies investigating the nature and extent of learning taking place while school students visit museums. A sociocultural perspective underpinned the method of listening to and observing individual students to uncover the learning behaviours and processes being used. The findings afforded the opportunity to gain insight into the depth and breadth of students’ involvement in the learning process, at the same time giving a glimpse of what they were learning. The most dramatic finding was the extensive time that the students were spending exhibiting behaviours indicative of engagement in learning. The study also revealed many other aspects of school visits beyond the students’ learning processes.

Variation in behaviours between different classes from the same school and between different school groups highlighted the key role of the class teacher in preparing the students to enjoy and learn on their school field trips. 
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Introduction 

The question of how to assess learning in museums is problematic. A major dilemma is the difficulty of isolating and measuring learning outcomes from a one day museum visit.  To attempt to do so is in conflict with a social constructivist learning paradigm which describes learning as a developmental process involving the accommodation of new experiences with prior understandings and attitudes, and in a social context (Tytler, 2004). While there have been many studies of museum based programs there has been less detailed research into the museum learning of individual visitors. This paper reports on a set of studies that investigate the nature and extent of learning that takes place while school students are visiting museums: firstly a discussion about the research methods which involved listening to and observing students to uncover the learning behaviours and processes being used and secondly some findings. 

Investigation of the presence of learning processes or behaviours during a museum visit, rather than learning outcomes, has revealed that there is extensive learning taking place and that students who apparently are not always attending to the exhibits may be gaining more meaning from their experience than expected.  The procedure, while still evolving, has provided rich data that reveal many aspects of school students’ learning as well as teachers’ museum behaviours. The findings will have significance for teachers and museum educators who are planning programs for school groups. 

Background 

Attempting to measure learning in museums using formal, school-based instruments 

disregards the notion that learning is incremental and museum visits form only a part of the awakening, consolidation and growth of ideas, as well as disregarding the affective aspects of learning. “What individuals learn depends on their prior knowledge, experience and interest; what they actually see, do, and talk and think about during the experience; and …what happens subsequently in their lives that relates to these experiences.” (Falk & Dierking, 2000. p.152). Visitors are often learning things in museums which are not revealed through formal tests (Birney, 1995). Falk, Koran & Dierking (1986) discuss the difficulty of measuring museum learning due to the unstructured nature of learning opportunities, pointing out that quantitative measures of learning can only be achieved by manipulating the system, and in doing so the system now understood is not the one that was originally being investigated. 

A special opportunity offered by museums is the experiential nature of learning, based on encounters with real objects. It is thus a process which involves looking, questioning, examining and comparing (Sheppard, 1993). Museum learning involves sharpening of perceptual skills and development of a sense of wonder (Voris, Sedzielarz, & Blackmon, 1986). In informal settings, cognitive and affective learning are fused and can enhance each other. Similarly, education and enjoyment are linked (Bitgood, Serrell, & Thompson, 1994). The school-oriented distinction between these aspects of learning are not apparent in a setting which involves personal action in the choice of learning. 

A research process involving observing and listening to students affords the opportunity to gain an appreciation of the learning processes that are taking place. It provides insight into the depth and breadth of visitors’ involvement in the learning process and at the same time gives a glimpse of what they are learning. Members of the Museum Learning Collaborative have used visitors’ conversations to study the meaning and ways of learning in museums (Leinhardt, Crowley, & Knutson, 2002). This paper explores school students’ behaviours and conversations and uses a different approach to considering the data. 

Earlier research with school groups (Griffin, 1994) indicated that the visits were often 

more task oriented than learning oriented. This current research however, has revealed that the students are learning despite the teachers’ management of the program. There is, however, great variation between school classes and there are clear lessons about how to better enable learning. 

Design and procedures 

In an earlier study (Griffin, 1999), a set of behaviours indicative of engagement in learning were developed. These were used in this study as a framework for data collection. These behaviours are not set in any hierarchy but recognize the various processes that take place as people learn, particularly in a social context. 

The indicative learning behaviours were characterised as: 

Showing responsibility for, and initiating their own learning, 

Actively involved in learning; 

Making links and transferring ideas and skills 

Purposefully manipulating and playing with objects and ideas; 

Sharing learning with peers and experts; 

Responding to new information or evidence: 

Non-learning behaviours. 

A set of specific indicators for each of these behaviours was developed and adapted to suit the particular museum or exhibition being viewed.  The indicators were then sorted into types of activities such as looking, recording, handling etc to facilitate data collection in the exhibitions. Two data collection sheets based on these categories were prepared – one for observations of behaviours and the other for listening to tapes of conversations. See Table 1 and Table 2. 

 For the observation data collection, an individual student was followed and their activity was recorded each 30 seconds for ten minutes. Often several activities were recorded at the same time slot (eg talking and pointing). This data could then be transferred to a spreadsheet and sorted back to the learning behaviours, to give an indication of the relative time spent engaged in each learning (or non-learning) behaviour. (Table 1)

For the listening data collection, individual students were asked to carry a tape recorder and microphone and their conversation was recorded as they moved through the exhibition with others for a period of ten minutes. A similar set of behaviours (appropriate to listening) was used to code the conversations that were recorded. (Table 2)

All data were collected for school students who were moving relatively freely in the exhibits.  They did not have guides or museum educators determining their learning route.  Some, but not all had some form of activity or work sheets.  

The results were analysed to uncover the extent of each of the processes of learning being used. We found that it was not possible to adequately determine all learning behaviours with both the instruments. Table 1 shows the learning behaviour groups finally used and the indicative actions used to record these. 

Limitations

The two research tools being discussed here uncovered some different aspects of learning, making it apparent that the two tools need to be used in tandem to give a fuller picture of the learning taking place. While at first we felt that we were able to observe all six determined behaviours, comparison between the observation data and the listening data revealed that a great deal was being missed when using observation only. In particular the scores for initiating own behaviour were very low for the observation data while the listening data revealed many more occurrences. Similarly, although it was generally possible when listening to the tape to determine that the person was manipulating a display or watching a video, it was largely interpretation. A whole area of data that was missing from the observation data but proved highly frequent in the listening data was emotive responses to the exhibits and the visitors’ experiences. 

This methodological finding is highly significant for any study that is attempting to 

uncover learning that is taking place. Research is always limited by the nature of the data collection. The findings here emphasise the risk of placing too much trust on any 

particular data gathering strategy, even within the constraints of only attempting to 

observe behaviours indicative of learning. As pointed out by Allen (2002) listening to 

conversations is “logistically difficult and expensive” (p.264) but the comparative findings here suggest it has great value. 

The data gathering procedure being developed has obvious further limitations. It is well understood that learning is constructed, adapted and developed over time, so looking only at indicators of learning during the visit is revealing only one part of the whole process. However, the richness of information that this preliminary study has uncovered indicates the potential for the process. 

Sample Findings and Discussion 

This discussion is based on data that were gathered at two natural history museums: in Sydney and Melbourne. Three hundred and fifty students in school classes from grades 5 to 9 were involved.  The question we were investigating was: To what extent were school students exhibiting behaviours indicative of learning in the museums? 

The most dramatic finding was that the students were recorded as spending an extensive amount of time exhibiting learning behaviours. Overall, students were found to be exhibiting behaviours indicative of learning for around 83% of the time, and often much more. 

While there was remarkably little variation across museums and exhibitions, where data was gathered from randomly selected school groups, there were a number of fascinating patterns that emerged:. 

In groups at one museum, where students were engaged in a specifically designed program that gave the students some choice and ownership of their behaviour while in the museum, the level of learning behaviours increased to 95%. These are surprising figures! 

Interestingly at one of the museums, it was found that there was some consistent 

variation across different groups from the same school. The group that was accompanied by the teacher who organized the visit often exhibited a higher number of learning events than groups accompanied by other teachers from the same school. 

The relative amount of time during which students were exhibiting learning behaviours was found in several cases to increase over the period of the data collection of a particular group of students. Listening to the tapes revealed that early in the visit the students spent considerable time expressing frustration at not finding information that they were seeking, or even assuming that they would “not find information on that here”. It took them some time to learn how to use the exhibits to find what they were interested in and in several cases, only found the relevant part as they were being moved out of the exhibition. 

As an example here is an extended extract from a group of four 10/11 year old girls 

(grade 6) who were in an exhibition of skeletons. These girls had taken a set of questions that they wanted to answer, to the museum. (It was difficult to distinguish between the girls so no labels are included) 

Let’s stay here and answer what we can here first. 

A Snake skeleton looks like … – hey so what are we going to write 

down for that? 

They’re basically a rib cage (spoken slowly – thoughtfully) 

Yeah 

A semi sort of … 

Like a rib cage and a back bone joined together 


In the skeletons I’m going to … 

(reading from sheet): What are bones …. 

I don’t know what they’re made of 

I think there’s some kind of fluid in it. 

I got that answer – its something that I know 

I want to do number 2 as well but I don’t think we’ll find out what 

bones are made of here 

No 

Maybe we could look it up in some library 

OK We’ll leave question 2 for now 

There’s some information here we can look at 

Bone cells 

A lot of them are animal… 

I don’t know which animal would have the most bones 

It must be some sort of small bird. 

The girls are trying to answer the questions from their own knowledge and do 

not appear to feel that they can find the answers in the exhibition. 

A few minutes later: 

Hey lets look at this video – maybe we’ll get some information out of it 

here. 

Watching video: 

 So they’re hollow! 

I know that 

They’re hollow and they have little vein things inside them 

206! (repeating from video) 

We start out with 300 bones! 

That’s it – WE have the most bones 

I don’t think anything else could beat that 

Back to exhibits – a few minutes later: 

Actually that fish looks like it has more bones 

What’s it called? the Old Wife 

It doesn’t tell you anything about bones 

It says the bones are hollow – 

That’s birds 

Yes but it says mammals like cats and dogs have a similar design but 

they’re not hollow 

A few minutes later: 

There’s nothing you can really do after you’ve been around so much. 

I have to go and look at this 

I’m not going anywhere – I have, just have to look at this – I didn’t 

see it before 

Look in there, look in there 

Now the real test – how to get on (to bicycle with comparative 

skeleton moving with it) 

Wow! – look at how flexible the arms are! 

Look at those legs they’re sort of not coming out of the structure, but 

look at the arms look at both of them 

Yeah, you could break that a lot easier, couldn’t you. 

Ooh, wait till you stop it 

Oh Oh 

OK you’re on. 

Look at those arms! 

Are we going to go out now? 

We’ve found all we can find here I think 

Isn’t it unbelievable that the giraffe’s got 7 and its got neck bones the 

same as we do and the same as the mouse? 

Come on lets go upstairs. 

Wait a second !– here it tells you what bones are made out of! 

Mammals thigh bones …(read text) 

We’ve been here half an hour!

Truly? We’ve only got two hours! 

We better hurry 

(Leave gallery) 

These girls seem to slowly discover that they could find information in the exhibit but 

it is clear that they had little prior information about how to look for information that 

they were interested in. However, the girls were obviously learning a great deal, and were fully engaged with the displays.  They kept finding things that interested them, several times overcoming their concerns about moving on. 

Students were using a variety of different opportunities to learn in the museum exhibits.  In all data sets the students spent considerable time talking with their friends, sharing what they were discovering and helping each other. The highest recording of a behaviour for most exhibitions was Active Involvement, but the actual level varied considerably between exhibitions. Interestingly, at a more detailed level, in an exhibition with many audio-visual inclusions results showed an equal amount of time spent looking at real objects as looking at screen based information – another unexpected finding. 

Within any particular exhibition, there were consistently similar actions used by the 

students, but often the level of use varied. This would seem to suggest that there was a 

fairly common response to the exhibition experience among students as a whole but that  individuals chose their own level of participation.  Between exhibitions however, the patterns of learning behaviours differed. In one of the museums, data were collected in four quite different galleries – an indigenous exhibition with strong social messages, a social history exhibition with a wide range of exhibits of everyday objects and topics, a very detailed and highly interactive human body exhibition and a natural history exhibition. 

The student learning behaviours apparently reflected the nature and topic of the exhibition. For instance the indigenous exhibition engendered some individual thinking and investigation as well as considerable helping of each other to understand some quite complicated issues, rather than shared discussion. The results also showed that there was considerable engagement with museum staff in this exhibit. The history exhibition encouraged active involvement in the exhibits, but perhaps guided by others rather than themselves. The human body exhibition seemed to engender less shared learning than the other exhibits, perhaps because of the intimacy of the topics being presented. While these are conjectures, the results indicate areas for further investigation. 

The listening data provided much rich information about the nature of the learning, 

beyond the behaviours being observed. Following a transcript for the length of a visit, 

showed changes in the way students were interacting with the exhibits. Listening to students for a given time regardless of where they moved, has revealed that much ‘learning talk’ takes place between exhibits, not in front of them, so data gathering involving microphones based at exhibits may be missing important aspects of the learning. While in front of exhibits students often were simply identifying or expressing emotional reactions to what they were seeing. As they walked between exhibits, they were heard to relate what they had just seen to recent experiences or prior knowledge and to elaborate on these connections. 

Museum education staff who were involved in some of the data collection were amazed at the results they were gathering, particularly when students who were apparently “just running around” were found to be spending substantial amounts of time engaged in learning behaviours. The opportunity to closely watch and/or listen to an individual proved to be a useful learning tool for the education staff themselves. 

In conclusion 

When adults watch a group of school students in a museum exhibition, the overwhelming perception is of movement, and a sense that the students are not spending enough time to learn anything from the exhibits. The research design described here reveals quite a different picture. Individual students are not constantly moving, but spend enough time at each exhibit to glean enough information to retain and to talk about the ideas as they move on to the next display of interest.   This paper has only touched on a few of the significant findings in this early stage of the research but highlights its potential. The study has revealed many aspects of school visits beyond the students’ learning processes. Differences in behaviours between different classes from the same school and between different school groups have highlighted the key role of the class teacher in preparing the students to gain most enjoyment and learning from their school field trips. The substantial impact of an appropriate facilitator who can scaffold the learning has immediate implications for the grouping of school students with appropriately prepared facilitators, whether they be teachers, parent helpers, museum staff or volunteers.  At the same time, giving individuals  and friendship groups some autonomy in the selection of specific sites and length of time at that site can facilitate learning.  Differences in the ways that school students use and comment on a variety of aspects of exhibits reveals information about exhibition development, and about the role of museum staff within exhibition spaces. The insights into school students learning in museums revealed through their own actions and their own declarations gives voice and credibility to these young visitors who can help us to improve their experiences on school-museum visits which in turn may improve their views of museums as enjoyable lifelong learning environments. 
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Table 1:  Listening data sheet

	AURAL DATA COLLECTION MASTER
	

	LEARNING BEHAVIOUR GROUPS (sorted)
	Data no:

	 
	gender

	 
	age

	 
	group size

	 
	Length time (10 mins)

	Initiate own learning
	asking opinion/ check

	 
	seeking/finding

	 
	choosing activity

	 
	concern about seeing

	 
	express interest 

	 
	express lack of knowledge

	 
	express newly found info/knowledge

	 
	focusing

	actively involved
	listening

	 
	looking 

	 
	comparing

	 
	linking/ relating

	 
	recalling/using old exp

	 
	commenting on what see

	 
	wanting to stay at exhibit

	 
	identifying

	 
	questioning

	 
	answering

	purposeful manipulating
	Using equipment

	 
	Using exhibit

	 
	using hands-on

	 
	using interactive video

	sharing learning
	confirming

	 
	describing

	 
	drawing attention

	 
	explaining what they see

	 
	pull to new exhibit

	 
	reply to call

	 
	reading aloud

	helping others learn
	helping see exhibit

	 
	guiding

	 
	correcting

	 
	helping use hands-on

	 
	instruct re exhibit

	 
	giving child choice

	non-learning
	calming child

	 
	censuring

	 
	constraint

	 
	frustration from adult

	 
	confusion

	 
	compliance

	 
	directional

	 
	pulling child away 

	 
	adult deciding activity 

	 
	Unsure

	 
	chatting

	emotional response
	delight

	 
	dislike

	 
	express favourite

	 
	comment re exhibit

	 
	appreciating exhibit


	Table 2: Observation Data Sheet
	

	LEARNING BEHAVIOUR GROUPS
	data no:

	 
	gender

	 
	age

	 
	group size

	 
	Time in gallery

	Initiate own learning
	look at directional signs

	 
	move to new exhibition

	 
	writing

	 
	drawing

	 
	taking photos

	 
	other recording

	 
	global viewing eg orientation

	actively involved
	looking at screen

	 
	looking at text

	 
	looking at objects

	 
	slowly along exhibit

	 
	closely examin., bending/leaning

	purposeful manipulating
	using hands-on exhibits as intended

	sharing learning
	pointing

	 
	pulling or being pulled to see

	 
	talking with friend

	 
	talking with child/parent

	 
	talking with museum staff

	 
	talking with teacher/leader

	helping others learn
	helping others with hands-on

	 
	reading to others

	non-learning
	sitting

	 
	Walking quickly through exhibit

	 
	joining friends/family

	 
	talk about non-relevant things

	 
	running

	 
	crying/moaning

	 
	aimlessly wandering

	 
	being told to move

	 
	using exhibits not as intended

	 
	at other visitors

	 
	at non-exhibit elements (eg café)
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