1.
Citation: For international collaborative scholarship in science education that has influenced and enhanced the teaching and learning of science for preservice primary teachers and their students
2.
Summary and context of contribution
When I became a university lecturer in 1990, I wanted to understand better my students’ needs as learners of science and to make my classes a positive experience that would assist and encourage them to teach science in the primary school.  To facilitate this understanding, I completed a Master’s thesis in which I examined the high and university school science experiences of a group of preservice primary school teachers.  As a result of this research, my classes became more student-focussed and I established and maintained an environment that both supported and challenged them. 
As the preservice teachers in my classes often commented that they did not think very much science was taught in the schools to which they were assigned for field experience, I became interested in supporting the teaching of science in primary schools as well as at university.   This interest led to doctoral studies where I followed preservice teachers into their school placements and then for the first two years of employment.  Eight years later, with a colleague, I revisited these classrooms to write two longitudinal case studies of learning and teaching primary science over a ten-year period.

In addition to taking a student-centred approach to learning, I strive to find innovative and exciting materials and contexts for my science classes and have researched the impact of this on student learning.  In recent times I have been working with an international science education community in the More Observations Of Nature (MOON) project.  Begun by Professor Walter Smith of Texas Tech University (TTU) in 2000, the project has two branches: a School MOON Project electronically linking children across the world as they observe the moon and share and analyse data to make sense of what they are seeing and a parallel College MOON project linking preservice teachers in the USA and Australia in similar work.  I obtained an Australian School Innovation in Science, Technology and Mathematics (ASISTM) grant in 2005 to work with Queensland teachers currently engaged in the MOON project to promote it further in Australia and to establish a website allowing sharing of resources.  I have involved ACU preservice teachers in the College MOON Project since 2005 and I was the international facilitator of the project in second semester of 2006 and 2007 and will be again in 2008.  
My research and scholarly writing have focussed on my teaching, the learning of students in my classes and the facilitation of science teaching in the primary school.  Research questions and issues have arisen, and continue to arise, out of my reflection on practice and my research and writing have driven important changes in my teaching and more widely.  I have shared my findings in published scholarly papers in the hope of assisting other teacher educators to learn from my work and to influence the ways in which science is taught to preservice teachers and through them to primary school children in the future.  In order to write for highly ranked journals, I read and engage in scholarly conversation and analysis with mentors and peers.  For this reason I have often chosen to write and publish with a colleague.  I see my work, in which writing and teaching are intertwined, as a major contribution to what Boyer (1990)
 termed the scholarship of teaching. 

3.
Statement addressing Criterion 5:  Scholarly activities and service innovations that have influenced and enhanced learning and teaching
My Master’s degree research project focused on the way students learnt in Science and Technology, a subject I had designed for preservice primary teachers.  I adapted my teaching style, the materials used, and the content in this subject as a result of this research so that I became more interactive, introduced new concepts more slowly and maintained a better understanding of the initial ideas students bring to science classes.  These ideas are taken as examples of intelligent starting points for the development of a more scientific understanding, not as examples of errors.  One participant observed:

I think probably because of my background in science, the first workshop I was really a bit hesitant to answer any questions, in case they were wrong.  But the second workshop I really enjoyed that last week ... I think it's because we know you now and you're not going to turn around and say, "You're mad, you're wrong".  Like you said you're there to make it so that nobody is wrong so I don't think it made anybody feel bad. (Graduate, 1994)

I have sought to maintain this approach and recent students make similar points:
Judith presents science in a way that is accessible for all students to understand and enjoy.  My experiences helped me to develop the knowledge and motivation to teach science in innovative ways to my own students. (Graduate, 2006)

In my doctoral research I found that difficulties faced by some primary teachers in learning science, and the demands of teaching science at that level, were compounded by the challenging experience of being a beginning teacher.  I used an analytic framework of cultural “border crossing” based on the work of Bourdieu (1990)
 and Aikenhead (1996)
 to see each of these challenges or difficulties as borders that needed to be crossed.  I came to understand the teaching and learning strategies of my participants as different approaches to border crossing.  In the process of analysis, I encountered an additional personal border, namely between my world as a science specialist and that of the generalist primary school teacher.  The use of cultural border crossing as an analytic framework strengthened my commitment to a constructivist stance on learning and teaching.  It has enabled me to value the dignity of the learner and his/her existing knowledge and to make real use of this knowledge in the classroom.  Once students understand my position they participate more in classes by offering comments and suggesting possible solutions to problems.  This greater engagement in the learning process facilitates better understanding of science ideas.  I was delighted to receive the following email from the scholar on whose work I based my study: 
… what an exciting article you have in the International Journal of Science Education (issue 7, 2003).  You have captured the full significance of “border crossings” and have creatively extended its use.  I was delighted to learn more about cross-cultural science teaching, through your analytical eyes.  Thank you very much.  (Professor Glen Aikenhead, 2003, University of Saskatoon)
Student comments on my teaching approach have been consistently positive over the last decade and reflect the benefit of conducting systematic research to inform practice.  Further evidence of the effectiveness of my approach can be obtained from data provided by the University Unit Evaluation Program through which I have evaluated my units.  Mean student ratings in the category ‘unit presentation’ are consistently above the mean rating for my Faculty.  For instance, my most recent ratings for the items “lecturer responded constructively to questions and comments” and “the knowledge and teaching style of the lecturer promoted interest and learning” chosen from the category, unit presentation, were 4.75 and 4.65, out of a possible 5, respectively, in comparison to the Faculty mean of 3.94. 

Successful experiences in primary science at university have been translated into careers in which science teaching has become a focus.  A former student wrote:
I was a mature-aged student and, as such, had had a mixed experience of science education at high school in the late ‘60s and early ‘70s.  Judith was an inspiration.  She not only invoked a thrill of learning science, but she set a level of expected competence that demanded that a student rise above the average.  On Graduation from ACU, I set Judith as my indicator of excellence in teaching and have worked hard to inspire my students as much as she inspired me.  With her excellent grounding, I have gone on to become Key Teacher in Science, to establish a Science Club, to sit on the Council of the Science Teachers’ Association of Queensland and to tutor and occasionally lecture pre-service teachers in science.  Judith was the catalyst for my successful career and, no doubt, for many others as well.

In 2005 I began to work in collaboration with science educators from USA universities.  We meet regularly by video conference to share ideas about teaching and learning science and to promote the School and College MOON projects.  As part of the College MOON Project, preservice teachers at ACU engage in asynchronous online discussion with preservice teachers from several universities in the USA, to share data and data analysis from observations of the lunar phases.  This project is a way of involving preservice teachers in a genuine experience of working scientifically and learning through direct engagement with their environment, just as I have done by studying my teaching. 

Analysis of data obtained when preservice teachers complete the Lunar Phases Concept Inventory has assisted me and my teaching partner to pinpoint aspects of the lunar phases that are difficult to understand.  We have included additional work on spatial awareness in our unit as a result of this research.  A paper describing our first endeavours is to be published this year in the journal, Research in Science Education.  A student from 2007 commented:

The College Moon Project has been very effective in assisting students to identify and understand various patterns that exist in the lunar cycle.  Having the two perspectives (i.e. northern/southern hemisphere) has enabled us to better understand these patterns and also develop a better spatial awareness.

A practising teacher who graduated in 2006 and joined the School MOON Project in 2007 said:
From Judith, I learnt how valuable experiences can be created by integrating science and technology and using them both as a means of communicating and connecting with others all over the world.  My participation … encouraged me to find ways to teach about seemingly ordinary topics in more motivating and meaningful ways. 

A technology activity, designing an Edible Lunar Vehicle (ELV) after researching conditions on the Moon’s surface, was pioneered by Professor Walter Smith and one of the teacher participants in the School MOON project in 2006. I have extended the idea to other primary schools and to preservice teachers in science education classes.  I work in collaboration with Literacy Education lecturers, thus promoting and modelling the integration of science and literacy and team teaching.  In 2006 and 2007 the Education Queensland Learning Space was used for online discussion assisting children at five schools to design ELVs.  At the end of the design phase, preservice teachers and children met face-to-face, at the relevant school, to construct and test the vehicles.  One of the participating teachers wrote:
For the previous two years my class has been involved in the Edible Lunar Vehicle Project coordinated by Judith Mulholland at ACU.  The children have remained extremely motivated and engaged in the project to the end.  … if something has not turned out as they had hoped on the construction day, groups have had to work together as a team to evaluate and make improvements to their design and then reconstruct parts of their vehicle.  The project has provided a sense of achievement for everyone.

In 2006, I led a team that received $57,000 funding under the ASISTM grants scheme to facilitate the further development of the School MOON Project in Australia.  I worked with several Australian teachers who regularly participated in the School MOON Project  to publish their work on a dedicated web page (http://e-learn.acu.edu.au/moon) and to assist them to mentor new teachers into the project.  Our efforts were recognised as innovative and important when the Australian MOON Project was chosen as one of an Australia-wide set of exemplary ASISTM projects - see: 
http://www.dest.gov.au/sectors/school_education/programmes_funding/programme
_categories/key_priorities/asistm/default.htm#ASISTM_Exemplary_Practice_Report.

Congratulations, Judith.  And thank you very much indeed for your wonderful work.  I think the seed is well planted in Queensland and will grow, slowly but surely.  It's wonderful working with you (Professor Walter Smith, TTU).
4.
How the contribution has influenced student learning and engagement, been sustained over time, and been recognised
I am an innovative and scholarly teacher, whose work is both informed by current research and has contributed significantly to the body of knowledge on science education.  My own research has been focussed on the teaching and learning occurring in my classes at university and the classroom experiences of my students after graduation.  Comments from students included above testify to the influence of my teaching both on their learning of science and on their subsequent teaching careers.  My research on teaching and learning has been published in prestigious journals including the Journal of Research in Science Teaching, International Journal of Science Education and the British Educational Research Journal.  Seventy-five citations are shown on Google Scholar for eight articles published between 1996 and 2005. Three more recent articles are to be published in 2008.  I have been published in six of the top ten journals in science education ranked by both esteem and impact and four of the top ten in teacher education similarly ranked.  My work is thus recognised by other scholars and, through them, helps shape the future of primary science education.  
In recognition of my work in student learning, ACU has appointed me to a range of important positions during my time as a member of staff.  For example, I was coordinator of the Bachelor of Education (Primary) program for five years from 1997-2001.  I was chair of the National Preservice Courses Review Committee 2004-2005 which reshaped the major preservice teaching degrees offered by the university.  I served on the Teaching Development Grants and Awards Committee of the University in 2004 and 2005 during my time as an elected staff representative on Academic Board.  I am currently a member of the University’s Assessment Review Committee.  Each of these positions drew, or draws, on my knowledge of preservice teachers and teaching and learning generally.  Further recognition of my contribution came in 2005 when I was appointed to the position of Head of the School of Education (Queensland).  Through such endeavours, I have made a significant scholarly contribution to primary teacher education and, in particular, science education for primary teachers, over the past 17 years.  My work has been recognised by my students as shown in their evaluations and testimony, by my peers in their feedback and citations, by the University in my appointment to positions of leadership and by an external group in terms of funding. 

Judith has played the key Australian role in how we are changing the way pre-service teachers are being prepared in America and Australia to make them more comfortable and skilled at engaging children internationally in inquiry-based science instruction (Professor Walter Smith, TTU)
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