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Primary teachers use a variety of integration models in their own classrooms but much university practice has been discipline based with specialist lecturers responsible for their own content, pedagogy and assessment. Education lecturers modeled best practice in curriculum integration processes to pre-service teachers in an undergraduate Bachelor of Education program to better prepare them for their teaching careers and to bridge the gap between university and school, theory and practice. This paper documents part of the journey and provides a lens through which to view future planning.
Introduction: 
The Carnegie Task Force (1986) emphasized the centrality of teachers in educational reform. The belief was that if schools were to improve, creative and innovative teachers must be recruited into the profession and must remain in the schools (Frymier, 1987; Henley, 1987). Concomitantly, Australian education systems and universities are concerned about the retention rate of new teachers in schools (Robson, 2002). The current attrition rate in Australian government schools is 3-8% with the rates being the highest in the early years of teaching (Macdonald, 1999 pp. 836-837). Turnover is high, but commitment and longevity is greater, however, in those teachers’ whose self-efficacy ratings are strong (Billingsley, 1993). 
Teacher educators are judged on how well they are perceived to prepare trainees to be adaptive and effective teachers who demonstrate the appropriate balance between educational theory and practice and, have the flexibility to adapt their pedagogy to meet the variety of educational needs and learning styles of their students. Teacher preparation programs sometimes fail to adequately link theory with practice and leave specialized content area knowledge disconnected from the world of classroom teaching. Pre-service teachers are also subjected to a variety of theoretical constructs, pedagogies and assessment techniques and processes that may not relate closely to the classroom practice they experience when they begin work in a school and they may overwhelmed by the range of requirements of their first school appointment, after preservice training that has shortfalls in their  preparation. 
Wideen, Mayer-Smith, and Moon (1998) reviewed 93 studies on teacher education in a bid to determine the state of knowledge and evaluate the research. Their review highlighted the tensions between the views and aspirations of teacher educators and those of beginning teachers. They commented that many traditional teacher education programs “had little effect upon the firmly held beliefs of the beginning teachers” (p. 49). There is also evidence of a gradual diffusion of theoretical constructs as trainee teachers move from the university environment into the practical environment of schools (Cook, Smagorinsky, Fry, Konopak, and Moore, 2002). These authors reported that new teachers may discard theoretical principles developed during their university training and converge on the pervasive and dominant values of the schools “which provide the site for the ultimate judgement of their competence as teachers” (p. 3). Further studies indicate teachers are more likely to be successful professionally when they have the opportunity to develop new skills and to participate in reflective discussions with the leadership of mentor teachers who support them. (Fullan, 1998; Goodlad & Keating, 1994; Hargreaves & Fullan, 2000).
McGee et al. (2001) interviewed four teachers with 4 - 18 years experience, concerning the degree to which they had transferred their university based knowledge into classroom practice and still used teaching methods gained at the university. Two reported that they no longer applied what they were taught in university teaching methods. The teachers also believed that new teachers are not prepared when they graduate from university and pre-service preparation should prepare people to deal with the variety of learning situations they will face in their classrooms. It seems logical therefore, that teacher training activities should reflect some of the features of school students’ activities so that trainees participate, view and reflect meta-cognitively on the teaching and learning processes that they will use in their own classes as teachers. 
Clearly, teachers cannot teach what they do not know (Haberman, 1995). It is essential for teachers to have a sound understanding of the subject content they teach so that they present information that is current and accurate. Beane (1995) argued that whilst there is a clear distinction between 'disciplines of knowledge' (the boundaries of which are fluid) and their misrepresentation as 'subject areas' in schools, he suggested that curriculum integration is seen as a threat to the institutionalisation of subject areas because positions and professional identities are symbiotically related to them. Kain (1993) reflected on research into integrated and interdisciplinary studies and concluded that tension will continue to exist for some time between advocates for an interdisciplinary approach and those who value the traditional subject divides. Bailin, Case, Coombs and Daniels (1999) dismiss the view that a set of generic skills can be applied in any context, pointing to the link between domain-specific knowledge and critical thinking skills and this is supported by Boreham (1999) who suggested that skills do not transfer easily from one context to another.
Carter and Mason (1997) reviewed 10 years of research between 1986 and 1996 on the effects of integrated curriculum. They categorised approaches in the literature into four types: intra-disciplinary, interdisciplinary, infused and correlated. They concluded that comparisons between integrated or non-integrated approaches showed little difference in relation to increased student learning. They asserted that more quality research was needed before either advocates or critics of integrated curriculum could make their claims with any validity. This was supported by an examination of three different approaches: interdisciplinary, integrated and integrative curriculum in which Mathison and Freeman (1997) acknowledged that although the advocates of each approach reported positive experiences, there was little evidence that positive outcomes actually occurred. 
Collier and Nolan (1996) reported on a study that looked at the way primary teachers interpreted and made sense of three different curriculum models: integrated, thematic and interdisciplinary. They claimed that teachers made little distinction between the three models and lacked agreement as to the definition, application or evaluation of the different models. The authors believed that professional development could assist teachers distinguish between the models and enable them to select and use the models more effectively. Schmidt et al. (1985) examined the work of six teachers and reported that although the majority of these teachers indicated support for an integrated approach, their teaching did not, in reality, reflect an integrated approach.
Curriculum integration is a fundamental departure from other approaches with respect to purposes, organization and uses of knowledge (Beane, 1995). Vars (1991) noted that curriculum integration had a historical context which 'waxes and wanes' (p.14) as educational priorities change, acknowledging that interdisciplinary curriculum is frequently embedded within other educational reforms. Vars reported that interdisciplinary programs produced higher standardized achievement scores than did separate subject area courses, but it was difficult to determine the effectiveness of integration, given the multiple factors operating concurrently. Brandt (1991) proposed that curriculum integration required cultural change within subject disciplines and argued that “good planning can result in the elimination of repetition in separate subject areas and therefore increased efficiency” (p.26). Ishler, Edens and Berry (1996) advocated an integrated studies approach to narrow the conceptual and practical gaps between theoretical and practical forms of knowledge and Gibson (2002) argued that pre-service teachers must become habituated to teacher educators using contemporary technology in their classes as models for appropriate integration. Even secondary pre-service programs are acknowledging the need to facilitate  integration practices in their program  “The Graduate Diploma of Education is being internally reviewed as part of the University restructuring to improve integration across strands, to link theory and practice more tightly and to deliver the essential components more economically” (Robson, 2002, p.1)  
A concurring view that supports the longer term efficacy of teacher educators successfully modelling strategies to pre-service teachers is presented by Loflin Smith (1993) who suggested that years of pedagogical modeling from teachers was a source of beginning teachers’ attitudes, values and strategies. If this is so, modelling integration practices to trainee teachers over a period of years may well provide them with skills and attitudes that are transferable to their own classrooms when they begin their careers. They must also clearly understand the central concepts and structures of their major and minor disciplines, and how they are interrelated so they can co-construct knowledge with their students and facilitate students’ making sense of their world and the interconnectedness therein. 
Shanker (1996) cautioned pre-service teacher educators for "presenting knowledge in a piecemeal and disconnected manner. Theory is unrelated to practice; content knowledge is disconnected from teaching methods; instructional practices are unrelated to learning and development" (p. 221). Kagan (1995) referred to the dual demands of teachers being "a teacher's understanding of the academic material to be learned" (p. 228) and "pedagogical knowledge refers to the teacher's repertoire of generic teaching techniques, like cooperative learning, role playing, or group work - techniques that are equally relevant to all academic content domains" (p. 229). Boidy and Moran (1994) reported on a mid-primary level program where integrated curriculum programming and using alternative assessment strategies reduced the lack of connection between subjects and that students were better able to transfer learning among subject areas. Joyce (1997) described research in a primary school where the curriculum was organised around related concepts, not topics. The performance of students on a national assessment instrument was almost double the national average. Further evidence that curriculum integration is more effective when considered in terms of themes rather than topics is presented by Shanahan, Robinson, and Scheider, (1995). 
Situation

The teacher education program on our university campus had historically concentrated on subject specialist lecturers presenting their program of work, monitoring student performance, and assessing trainee teachers both academically and during school practical experiences. However, pre-service teachers on school practical experiences, soon realize that their supervising school teachers craft concept based curricula to integrate several subjects within a teaching and learning program that may run for weeks at a time. They sometimes use a model of curriculum integration but often use an internally generated framework that they have developed themselves. A challenge they face is to generate a significant interdisciplinary program that has the subject knowledge and rigour expressed and required by their current systemic curriculum documents. They also need practical experience with integration necessary for successful classroom implementation and a clear understanding of how to effectively monitor students’ learning outcomes. Many practising and pre-service teachers are unaware of the range of models of curriculum integration described by Fogarty (1991).
Members of this faculty modelled integration practices in their courses with pre-service teachers in their second and third years of their four year B.Ed program. Lecturers collaborated in second year Science and Language units and third year Mathematics and Social Studies (Society and the Environment) units to prepare pre-service teachers for modern teaching practice by training to include integration of content knowledge, pedagogy and assessment.
Action
Language and science lecturers conferred with each other to expose connections between the units they were planning to teach in the pre-service program. Over a series of meetings and discussions with colleagues they decided on a procedure that emphasised pivotal points that suited the two subject disciplines. These included the language of each discipline, overlapping language and the development of discipline specific language. They also embraced a social constructivist viewpoint of developing a culture within and across the disciplines, of a range of pedagogical techniques appropriate to the disciplines and lesson formats and construction that would facilitate aspects of an integrative approach. There were two different approaches adopted. Some pre-service teachers’ devised activity based teaching and learning experiences for a local primary school. They focussed on the language and conceptual loads on students according to the ‘phases of development’ as described by the Curriculum Council of Western Australia  (Naylor and Pereira, 2004). Lessons for the primary students were structured, cognisant of the role of questioning in exploring and monitoring student understanding. The pre-service teachers designed language activities for the primary students that built on the framework of the science experience. The language activity focussed on the role and use of general and discipline specific language within the science lesson, between students and between students and the pre-service teachers.
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After their lessons the pre-service teachers wrote a reflective piece examining the implications of the integrative approach with both science and language foci and the effectiveness of their own role in the use and development of general and discipline specific language and their questioning skills.
Another group of lecturers collaborated to integrate Social Studies (Society and Environment) with Mathematics with third year students. Their focus concentrated on a weekly thematic approach (such as WATER), teaching and using Socratic dialogue as an instrument underpinning seminar discussions, as well as the basis for an integrated assignment. The assignment incorporated planning an integrated body of work in both disciplines and required students to demonstrate outcomes in both disciplines to each of their lecturers.   
Outcomes

Students reactions varied and problematic issues centred around four foci. Firstly, the perception of a novel approach evoked some resistance. They had experienced close encounters of the integrative kind whilst on school practica.  But, this was the first time they had been required to integrate aspects of their own university work, and some students struggled to make sense of the assessment pieces. It was a learning journey that they had not previously experienced; developing an integrated program across two disciplines but having to address the distinctive subject outcomes separately for two different lecturers. Some were more concerned about “the perceived role of teacher-educators as gatekeepers for the profession” than that of supporting them in their preparation for professional practice by introducing them to educative practices that were absent in other units in their course. Some asked “why should they be the guinea pigs?” (Naylor and Pereira, 2004, p. 6).  Petroski (cited in Duffy, 2003) observed that, people ".... tend to hold onto their theories until incontrovertible evidence, usually in the form of failures, convinces them to accept new paradigms". People’s current mental models are often resistant to change even in the face of poor performance, unsuccessful results and frustrating outcomes. Some of our pre-service teachers struggled with the new paradigm and the perception of new and increased demands. It was necessary to manage the situation lest it develop into negative counter-productivity. Feelings of uncertainty for some students were not helped because they perceived that the goal post changed throughout the process. The lecturers believed they were modelling adaptive behaviours expected in normal classroom teachers but, reflected later that more detailed preplanning and precise and prescriptive written communication for students were necessary. 
Secondly, a number of students reported a perceived increase in difficulty with the integrated learning experience and associated tasks, verbalising that it was easier to concentrate on science and language unit requirements as separate entities.  Saunders (1992) believed that learning is constructed in the mind of the learner as a result of the learner's interaction with the world and cannot be communicated by a teacher to a student. "Wisdom can’t be told" 
(p. 136). He also wrote that "the construction of meaning is a psychologically active process which requires the expenditure of mental effort" (p. 137) and, "cognitive structures are sometimes highly resistant to change, even in the face of observational evidence and/or formal classroom instruction to the contrary" (p. 138). Our pre-service teachers embodied all these points. They had to experience integrative processes to understand them, it required more effort according to some trainees and, their own cognitive structures were resistant to change.
Thirdly, lecturers had to be cognisant of and adhere to university policies and acceptable practices relating to assessment processes and standards. Care needed to be taken with the innovations in integrative practice to ensure that there was neither a diminution of academic rigour within the separate disciplines nor, problems with assessment criteria at the unit and policy levels. 

Fourthly, was a perception of inequality with a perception of relative disadvantage stemming from a structural issue of some students not doing the two units concurrently? Some students in each unit had already completed the other unit involved in the integration exercise in a previous semester. This was seen through different lenses, depending on a perception of advantage by having done one unit before and therefore being familiar with the content, or disadvantage, in that they had done the unit in a previous year and felt that they were not as capable of living the linkages in the integration process and therefore missed out on the social construction of that knowledge in real time. Ultimately, there was responsibility on the part of university lecturers to ensure that no students were disadvantaged.  
Our goal was to assist students develop more ‘powerful’ constructions of knowledge, typified by a number of qualities that tend to be less formalised and less isolated from the rest of their experience. Powerful constructions include integration across a variety of concepts, convergence among multiple forms and contexts of representations, have the potential to act as a tool for further constructions, act as a guide for future actions and, are able to be justified and defended (Confrey, 1990).
 There were several broad brush positive responses expressed by students. One group saw the links that lecturers were trying to make and appreciated that learning the skills of curriculum integration was preparing them more thoroughly for their future role as a primary teacher. These students were more often those who had more school experience through practica, voluntary work or had worked as a teacher’s assistant. They tended to be more in tune with current educational issues and practice. Some pre-service teachers reported a transformational comprehension that they could create better learning experiences and learning environments for children in their own classes.  They observed that they had become a more sophisticated resource for their own students by living the whole planning, delivery and reflective process of the integration activity with its accompanying passion and dilemmas. They reflected on the process as a professional growth experience. Another general response was that the move toward practical integration in their teacher training underpinned the theoretical constructs of the program and, represented a more obvious confluence of theory and practice in their program. Also, some students quite simply, did not see the situation as problematic and had internally generated the common pedagogical qualities underpinning the two disciplines as well as intuitively visualising the curriculum linkages themselves and how they could translate these to their own classroom of students.  
Other students said – 
“I never knew I could do this before”.
“I found out things I never knew”.
“I was nervous but not negative”.
“The Socratic dialogue was great”.
“For all the turmoil and pain it caused, the integration assignment has broadened our vision   incredibly”.
 “I had to engage in a learning experience as a learner and participant rather than design it for someone else”.
“It was part of the Inquiry Approach with no boundaries – extremely time consuming – could not do it the night before”.
Additionally, the process of modelling integrative practices to pre-service teachers precipitated more professional discourse between university lecturers with different discipline expertise. This benefited the teacher education program in two ways. One was the collaborative approach created open channels of dialogue focussed on improving university practice, improved outcomes for trainees and ultimately therefore school students. It began to blur the edges of the discipline fortresses, building curriculum and pedagogical bridges instead of walls.  As one commented “It shatters subject demarcation” This laid a foundation for ongoing collaboration and integration. Some lecturers expressed the view that future work would be more team oriented with team teaching rather than individual subject time. They reported increased opportunities for integration and immersion in a full day program instead of the two 3 hour + 3 hour seminar structure to minimise wasting time in transition from one subject to another and to more fully model integrative practice by staff collaboration. Secondly, pre-service teachers became part of an action research process and intimately involved in the dialogic aspects of the experience.
Summary
Our attempt to amalgamate language with science units and mathematics with social studies units into integrated learning experiences was motivated by a core belief that modelling integrative practices to our pre-service teachers would better prepare them for their school experiences where cross-curricular integration is a common operational paradigm.  The faculty profited from the experience and have begun conferring with colleagues about the outcomes of the project and planning for subsequent semesters.  We are buoyed by the responses of students who expressed that they understood and valued the process. We were challenged and extended by the reactions of some students who saw the process as problematic because of their perceptions of relative disadvantage. We benefited from the development of stronger collegial practices whilst critically reflecting on the assumptions underpinning our own university teaching practice. We need to increase opportunities for pre-service teachers to link theoretical approaches to authentic school tasks in order for them to be adequately prepared for the task of developing appropriate integrated programs of work in their school environments. Our hope is that by better preparing teachers for their school classrooms, they will be more effective practitioners and more likely to find teaching rewarding and remain in the profession. Future integrated projects will address students’ potential concerns transparently, overtly and at an earlier stage in the process.
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