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Engaging students in research and inquiry provides a way for higher education to address the needs of a twenty-first century workforce. The purpose of this paper is to raise issues regarding how student experiences can be enhanced by engaging them in various kinds of research-based learning activities. It explores why this is important, discusses changes in teaching and learning, and ideas about research, knowledge and scholarship that are needed if this is to happen, and explores implications for the kind of university communities implied by these changes. The paper then provides some examples of how to do this, and discusses what the research literature has found regarding students’ experiences of such initiatives. 
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What must higher education do to prepare students for the complex and challenging decisions that they are likely to encounter throughout their lives? In the past 30 years or so, an improved understanding of how students learn in higher education has shifted attention away from the lecture course as the predominant form of university teaching to more diverse and active course offerings. However, there is still a mismatch between the kind of student experiences being provided and the kind of outcomes for students that universities need to produce. Students need not simply to be able to use existing knowledge however cutting edge it may be. In the work of organizations everywhere, knowledge is now produced as a normal part of contemporary activity. Higher education needs to teach students to engage as much in the production of knowledge as in its acquisition.  

In this paper I argue that we need to create new opportunities for students to experience the challenge of engaging in research and inquiry.  I first suggest why this is important and then provide some examples. Finally, I discuss the effects on students’ experiences. I suggest that improving students’ experiences in this way develops important graduate attributes, engages students meaningfully in higher education and prepares them for a twenty-first century world of work in which knowing how to inquire and critically evaluate knowledge is of increasing importance. 
The social context
We live in an ambiguous,  uncertain and fearful world; a world that Giddens (1999), referring to global interdependency calls a ‘runaway world’ and Barnett (2000) describes as supercomplex. It is a fast-paced world. Before we are used to one way of doing things; new ideas come along. For students, increasingly it’s a world of DVDs; TV, radio vodcasts, podcasts, Web2, indeed any communication, on demand wherever and whenever it is wanted. If students want to know something they have instant access to answers through the internet. They are free to decide what knowledge they want and they are free to contribute to it.  

In addition, we live in a world with huge problems requiring multi-disciplinary, global  solutions. For example, we are faced with daily reminders of the effects of climate change on our communities: poverty, drought, and devastation brought about by rising sea levels. Society urgently demands answers. Higher education needs to educate people with the capacity to research. The ability to deal with complex problems is critical. 
In this paper, I want to explore ideas about new ways to engage students in the excitement of discovering a new subject area; to open up debates about higher education as a space for learning and inquiry that provides support for students while at the same time can begin to address the problems society faces.

Higher education as a social space

I want to address what we mean by teaching and how learning occurs for both academics and students; to consider what research is and ideas about who generates it, what knowledge is being generated and by whom. I argue too that we need to look at notions of scholarship and question who the scholars are. Opening up higher education for students to engage in research and inquiry also challenges us to think about universities as communities and to consider the nature of relationships within them.
Teaching and learning
The distinction QUOTE "(Prosser & Trigwell, 1999)" 
 Prosser & Trigwell (1999)
 made between a teacher-focused approach to teaching, where the intention is to pass information from the teacher to the students, and a student-focused approach to teaching, where the teacher’s view is expanded to focus also on students and their learning; the aim being to change students’ ideas about the concepts they are studying is now well known. A positive aspect of changes in teaching and learning over  the last 30 years or so in many countries has been the shift from a teacher focused to a student focused higher education. 
But higher education has a responsibility to prepare students for a wide range of careers and community engagement within the troublesome context described above. University education needs to become focused on preparing students to solve a range of unforeseen problems; problems that cannot yet be imagined. So I want to suggest we go further; to what I have called scholar-focused learning and teaching. Where students and academics learn together and where the focus is on understanding aspects of the world, with the ultimate purpose of contributing to the solution of multi-disciplinary problems. 
Research

The French sociologist Pierre Bourdieu suggests that every pedagogical act is an act of symbolic violence  QUOTE "(Bourdieu & Passeron, 1977)" 
(Bourdieu & Passeron, 1977)
. This means that to teach is to ask someone else to change; to give up earlier ways of thinking and take on new concepts that the teacher defines as important. The idea of a scholar focused higher education opens up the idea of academics and students working and learning together. However, when we think about research and the role of research in the university it is noticeable that there are rules, generally unquestioned, that define who is and who isn’t allowed to or considered capable of research. Research is a valued commodity; a kind of reward for hard work. It is preserved for those who have successfully played the game; academics and postgraduates. 
There are a number of ways to think about research  QUOTE "(Åkerlind, 2008)" 
(Åkerlind, 2008)
 and a number of studies that have examined students' views of research. Students appear to value the fact that their teachers are engaged in research. They see it as making lectures more interesting and stimulating lecturer enthusiasm for the subject (see e.g.  QUOTE "(Jenkins, Blackman, Lindsay, & Paton-Saltzberg, 1998)" 
Jenkins, Blackman, Lindsay, & Paton-Saltzberg, 1998)
. On the other hand, several scholars have noted among students negative attitudes towards the research of their teachers. Students have pointed to staff lack of availability, undue influence of staff research in the curriculum, and feelings of being excluded from the research culture  QUOTE "(Healey, 2005)" 
(Healey, 2005
;  QUOTE "(Wuetherick, Healey , & Turner, submitted for publication)" 
 Turner, Wuetherick, Healey, 2008
;  QUOTE "(Zamorski, 2002)" 
Zamorski, 2002)
.  QUOTE "(Murtonen, 2005)" 
Murtonen (2005)
 examined what students think about learning research methodology. She found that students dislike learning about it and do not see the reasons why they should be engaged in research as they do not perceive its relevance to their future careers. So students may sometimes have negative ideas and any attempts to engage students in research and inquiry have to take these into account.
Related to this work are studies of students’ perceptions of what research is.  QUOTE "(Robertson & Blackler, 2006)" 
Robertson & Blackler (2006)
 suggest that students in different disciplinary areas have different ideas about research. Physics students, they found, see research as the process of ‘breaking new ground, moving forward; as  a process of exploration and discovery’. Geography students viewed research as ‘gathering information in the world; answering a question’ while the English students saw research as ‘looking into; gathering; putting it together; focus of interest’ (p. 226). This study also found that perceptions of where research is conducted varied in different disciplines. For physics students research was visible in the presence of laboratories and machinery which was  often ‘behind closed doors’. It was thought to be done by lecturers ‘out there’. Geography students considered that research was most visible ‘in the field’ and was done by lecturers and students’. English students considered that research was not visible but manifested itself in dialogue. It was carried out by lecturers and by students in the library or in people’s heads.
In reviewing the growing literature of how academics, including academic supervisors think about research, Åkerlind (2008) distinguishes work which examines  who is affected by the research, views of research outcomes, how people think about research questions, research processes as well as researchers' underlying feelings about research.  The point to make here is that on all of these different dimensions, peoples' ideas differ. Following a study with senior researchers about their views of research (Brew 2001b), some of the interviewees remarked that they had their own ideas about research and had never thought that others might view it differently. So in thinking about undergraduate research experiences, we need to open up ideas about research and accommodate a wide range of differing views.
Knowledge

 QUOTE "(Nowotny, Scott, & Gibbons, 2001)" 
Nowotny, Scott, & Gibbons (2001, p. 23)
 talk about contemporary knowledge as taking place in what they call the “agora” which is a kind of marketplace where, ideas are traded in what they call 'transaction spaces' (p.103). Academics, experts, government advisors and members of parliament as well as the public come together in transaction spaces to trade ideas. For example, the idea of drawing up a catalogue of the entire genetic make-up of the human genome arose through numerous interactions in different countries and scientific and political organisations. No single person, group or organisation was in control, but over time, interests and funding coalesced around a global program of research now known as the Human Genome Project. 
So how can we think about working with students in spaces where knowledge is developed and traded? Students are typically constructing their own knowledge. It will be new for them; not necessarily new in the sense of new discoveries; though it might be. In the troublesome society we live in, the important question is how are students actively engaged in the process of knowledge construction? 
Scholarship

During a study of ideas about research (Brew 2001b), academics were asked about their conceptions of scholarship. Some considered that scholarship was the preparation for research; the reading and groundwork. Others considered that in addition to preparation, scholarship was about creating new knowledge. Others talked about scholarship as preparation and creating new knowledge and also integrating and disseminating that knowledge  QUOTE "(Brew, 2001a)" 
(Brew, 2001a)
. 

What is noticeable is that these views all focus on scholarship as activities. However, there was another important view expressed; the idea of scholarship as a quality of the way academic work is done. It is how academics practice professionalism. There are two elements to this: one refers to the qualities of meticulousness and rigour associated with academic reporting, e.g keeping accurate lab notes and making sure all statements can be substantiated. The other element refers to having the knowledge and techniques to work in a particular disciplinary domain. Much of what academics do is teaching students the quality conception of scholarship when they insist on not plagiarizing, or on arguing logically on the basis of the evidence. In this sense both academics and students are striving for high standards of academic professionalism.

Community

Once we begin to open up ideas about teaching and learning, research, knowledge and scholarship to make way for students to engage in research and inquiry, questions about what kind of community a university is and what characterises relationships within it also need to be addressed. Universities preserve hierarchies in the ways people dress, in titles and institutional structures, also in lecture halls where students listen to experts; the people with institutional authority to judge their work and determine their future. Distinctions of power and privilege are enshrined in the ways people think and act in higher education. When students enter the academy they submit themselves to a situation in which they are dominated by others; those to can dictate what they can and cannot do, what they must learn and how they are to be assessed. So in asking what kind of community a university is, we need to look at some of the unspoken assumptions about how we operate.

In discussing the way an academic career proceeds  QUOTE "(Bourdieu, 1988)" 
Bourdieu (1988, p. 95)
 argues that the academic is required to wait until those with academic power permit them to go on to the next stage. This exercise of patronage means that those without the power are required to engage in what he calls ‘submissive waiting’. We can apply this concept to students who enter university in first year and are required to jump through a series of hoops (assessments) until they are allowed to progress to the next stage. Finally, when they have jumped through a sufficient number of hoops they are permitted to graduate. 

Relationships

Relationships of power are enshrined in these hierarchical structures in universities. Questioning them involves opening out hierarchical communities of universities into more loosely coupled yet more inclusive ones. Nowotny, Scott & Gibbons’ (2001) notion of the ‘agora’, suggests that students already participate as members of society in generating and exploring ideas. In universities and colleges, students’ experiences can be greatly enhanced where social spaces are created for them to engage in what has been called democratic discussion (Brookfield & Preskill, 1999, p. 7) where there is: 

· Hospitality: mutual receptiveness of new ideas and perspectives and a willingness to question even the most widely accepted assumptions.

· Widespread participation: by everyone involved.

· Mindfulness: listening closely and carefully to what others have to say.

· Humility: acting on the assumption that one’s own ideas are limited and incomplete.

· Mutuality: caring about everyone’s self development as much as one’s own.

· Deliberation: different points of view being aired and only abandoned in the light of compelling evidence.

· Appreciation: expressing appreciation for the contributions of others.

· Hope: recognising that people can work through problems in a supportive environment.

· Autonomy: the ability to take a stand and argue for it but to accept the challenges of changing ideas. 

Ways forward
So to summarise, I’ve suggested that we need to develop new  forms of higher education where we can: share learning and understanding with students; research personal and professional issues with students; engage with students in generating new knowledge; share in developing academic professionalism; develop the university as a community of scholars; develop democratic relationships. So now we come to the question of how to achieve this. We have noted among students mixed attitudes to research, so how do we create the kinds of spaces needed to engage students in a new kind of higher education? I want to argue that we need to think about a different kind of student experience. It is about a different mode of being a student and a different mode of being an academic. 

This involves putting research and inquiry at the centre of undergraduate education;  thinking of students not just as consumers of higher education but as contributing to the production of knowledge alongside the academic; ‘modelling the process of research within the student learning experience’ (CILASS, 2009).
I want to suggest we might do this by introducing different kinds of research-based experiences for students. Dependent on how bold we are, or whether we are acting on our own, in course teams or as faculties or universities as a whole we can think of this in a series of steps or stages (see Figure 1).

Perhaps the simplest first step is to start by designing assignments or activities to engage students in inquiry. For example, at the University of Gloucestershire, students undertake discipline-based inquiry projects during induction week.  Working in small groups geographers and sociologists research the experience of Gloucester residents of the 2007 flood. Biologists and psychologists investigate primate behaviour at a local zoo, while English literature students explore the use of trees in literature at the botanical gardens.  So students begin to engage with inquiry right from the start of their undergraduate degree. 

	
	
	
	
	
	Whole university

	
	
	
	
	Scholarship schemes

	
	
	
	Whole degrees- inquiry-based learning; problem based learning

	
	
	Year levels– 1st year, 2nd year, 3rd year, Honours

	
	Whole units of study

	Assignments, tutorials and assessments within specific units of study


Figure 1. Steps in implementing research-based experiences for students

In first year biology at the University of Sydney, each student is given a petri dish and they each collect the fungal spores in the atmosphere in their back yards. There are 1000 students in the class. They live all over Sydney and in central Sydney over 700 samples were collected. Students bring the samples back to the lab and grow them. The results are mapped onto a geophysical map generating new knowledge for publication in scientific journals. Dr Charlotte Taylor described a 1000 students as an ‘ideal’ size of research team for carrying out research of this nature! (Taylor personal communication, 2007).
The question 300 second year engineering students at the University of Sydney are faced with is: how do you move a 10 kilogram block of ice through water powered only by candles. Groups are presented only with a formula and their task is to research the engineering principles involved and build a device to do this. A competition is held on a nearby lake. The winning device not only moves the ice furthest, it does so at least cost because cost is important in engineering design.
Year levels within a degree, or even postgraduate coursework, can include inquiry based learning. For a number of years my colleagues and I conducted an inquiry-based course in our graduate certificate in higher education  QUOTE "(Peseta, Brew, McShane, & Barrie, 2007)" 
(Peseta, Brew, McShane, & Barrie, 2007)
. Academic participants constituted a group, defined a suitable question about their students' learning or their teaching. In their groups they searched the literature and designed a study. They presented their design at a session and received feedback, then wrote it up as a research proposal and engaged in peer reviewing another group’s work. 
Other ways to engage undergraduates in inquiry are through schemes where students research alongside academics. At the ANU  students can study the Bachelor of Philosophy (PhB) degree where they carry out research with academics over a number of subjects for their degree. Summer research scholarships where students work with academics in the vacation also provide students with a fantastic insight into the research process. They are common in America and are growing in the UK but relatively few examples exist in Australia.

Going up the steps, policy and strategic initiatives at institutional level brought about by willingness at senior levels is critical if such initiatives are to grow. Just to give one example, as a result of a strategic initiative, Miami University Ohio USA, have instituted a project where the largest recruiting courses, mainly at first year level, are being supported to convert to inquiry-based learning. 

What do students gain by engaging in research and inquiry?


How are students likely to respond? As we have seen, students can have negative attitudes to research, so does engaging them in research and inquiry really improve students’ experiences? Research suggests  that students respond differently according to the discipline in which the inquiry-based learning is situated  QUOTE "(Abrandt Dahlgren & Dahlgren, 2002)" 
(Abrandt Dahlgren & Dahlgren, 2002)
 and according to their epistemological beliefs  QUOTE "(Tsai, 2000)" 
(Tsai, 2000)
. There is evidence that students experience initial uncertainty within inquiry-based learning situations; that it creates ‘psychological dilemmas or disjunctions in students’ experiences of the learning context and their lives’ (Abrant Dahlgren & Dahlgren 2002, p. 124) but that uncertainty fades as they become more familiar with this approach. Indeed,  QUOTE "(Ryan, 1993)" 
z, (1993)
 reports that students engaged in a problem-based learning program place a high level of importance on self-direction in their learning and perceive that their ability to be self directed develops during such a program. Abrant Dahlgren & Dahlgren (2002) found very positive attitudes of students to the ‘fellowship’ and ‘community’ that students experience in learning in a supportive tutorial group. Further, students appear to appreciate the authenticity of the tasks and the assessment.  QUOTE "(Sadlo & Richardson, 2003)" 
Sadlo & Richardson (2003)
 found that students tend to adopt deep approaches to learning within a problem based curriculum. A meta-analysis of evaluative research of problem-based learning  QUOTE "(Bereiter & Scardamalia, 1993)" 
(Bereiter & Scardamalia, 1993)
 found that students’ evaluations of  problem-based learning were consistently more positive than their evaluations of conventional courses.

A study of undergraduate science research at four liberal arts colleges in the US found that the two main benefits to students of engaging in undergraduate research projects during vacation were personal and professional gains such as increased confidence (for example in their ability to do research, contributing real knowledge as a scientist, or feeling like a scientist) and intellectual development in thinking and working like a researcher including improved ability to apply knowledge and skills, development of communication skills, critical thinking and problem solving skills and a more advanced understanding of how scientific knowledge is built  QUOTE "(Seymour, Hunter, Laursen, & Deantoni, 2004)" 
(Seymour, Hunter, Laursen, & Deantoni, 2004)
.  Some students in their study reported that the experience had clarified their career goals. Indeed it was found that many of the students indicated that they thought the benefits that they had gained were transferable to a range of situations. Further, students  commented on the length of time involved in research, the care needed to make accurate observations and keep detailed notes, how much attention to detail was required, the tedium and repetition of some lab tasks, the long hours researchers worked, and their difficulties in achieving desired results. Blackmore and Cousin (2003) also demonstrated how engaging students in research can develop important skills, for example, of structuring  workload, time management, a wide range of research skills including bibliographical searching, organisation of data, experimental skills. Students commented upon the need to be able to focus on a number of tasks simultaneously. The experience demonstrated the complexity of research work and the need for patience and meticulousness.  QUOTE "(Baxter Magolda, Boes, Hollis, & Jaramillo, 1998)" 
Baxter Magolda, Boes, Hollis, & Jaramillo (1998)
 report similar findings in a study of students who had engaged in a ten week summer research experience. They found students had increased confidence as learners, developed more capability for thinking independently, more awareness of learning as a life-long process and more capability for achieving career goals. In addition, they found that students had developed more complex conceptions of knowledge through engaging in research. Particularly notable is the finding that students valued the opportunity to work with academics in a one-to-one relationship. Commenting on the undergraduate research scheme at Warwick University,  QUOTE "(Blackmore & Cousin, 2003)" 
Blackmore & Cousin, (2003)
 similarly report that students on this scheme appreciated the opportunity it provided to play a role in knowledge production through participating in a culture of inquiry. 
Conclusion
So to conclude, I have argued that in the social context described earlier, the personal and professional demands students are going to face require them to have developed the skills of critical analysis. Students need to be able to produce knowledge and to critically evaluate it; to make rational judgments in the light of good evidence & to reflect on what they are doing & why. They need to develop the confidence to know that they can deal with ambiguity and complexity. Today’s society demands creativity. It demands the ability to deal with uncertainty. We need new kinds of teaching; new spaces, new ideas about knowledge, new ways to engage students. In this paper I have suggested that working with students in a spirit of inquiry, through open and democratic discussion and critical challenge in the light of well founded evidence is vital to student engagement and the cornerstone of higher education in the future and I have made some suggestions as to how we might begin to make that happen.
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