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Abstract

The study described in this paper is the initial qualitative phase of a multi-phase study focusing on improving science education delivery in francophone-minority settings in central Canada. This phase of the study elucidates the broad and complex factors influencing Kindergarten to Grade 9 science curriculum delivery in these settings. The study begins by exploring the themes generated from several qualitative studies pertaining to the phenomenon of science delivery in selected francophone-minority settings in Saskatchewan and Manitoba. Using Urie Bronfenbrenner’s bio-ecological model, the study, furthermore, systematically conceptualizes the origin of and interplay among these factors influencing science delivery. Finally, a description of current science education development activities within Manitoba francophone-minority settings is provided.
Introduction

Although science is acknowledged as an important part of every child’s  education, there is much evidence to suggest that science education in environments where the teaching of science is the responsibility of generalist teachers (i.e., normally Kindergarten to Grade 8), is in a parlous state in many settings both nationally and internationally, (Goodrum, Rennie, & Hackling, 2002, Lewthwaite 2005, Mulholland & Wallace, 1996). This perilous, yet, hard to put a finger on it situation, arises from the fact that, as Fullan (1992, 1993) affirms, the success of curriculum implementation and improvement efforts is influenced by several system elements and that no one single factor can be targeted alone to effect change in curriculum delivery. These system elements are typically identified as being specific to teachers or the environment in which they work. Teacher personal attributes or intrinsic factors such as science teaching self-efficacy, professional science knowledge and science teaching interest and motivation are critical dimensions and often cited barriers in the delivery of science programs in settings where the responsibility for teaching science is that of generalist teachers of science (Goodrum, Rennie, & Hackling, 2002; Harlen, 1977, 1988; Lewthwaite, 2000). As well, extrinsic or environmental factors are identified as critical elements to the effective delivery of science programs in science generalist settings (Goodrum, Rennie, & Hackling, 2002; Harlen, 1988, Lewthwaite, 2001). This commonly cited list of environmental factors includes more salient features such as time constraints and resource inadequacy associated with limited equipment, space and facilities. As well, factors such as instructional leadership and support and provincial, state or national curriculum priorities similarly influence science program delivery (Lewthwaite, 2006b). 
The concerns associated with science education delivery in Canada are of considerably more concern in francophone-minority-language settings. Francophone-minority-language settings are francophone settings situated, primarily, outside the province of Quebec where French is not the dominant language spoken. Within the provinces of Manitoba and Saskatchewan, where this research inquiry in situated, there are several communities with a significant francophone population but these communities are in a minority relative to the larger English-speaking provincial population. The schools in these communities commonly belong to a single province-wide francophone school division. In the francophone-minority setting, the language of instruction is not necessarily the language spoken at home, village or city in which the student lives. While the student receives instruction in French at school, his or her activities outside the school setting may be conducted in English, the language of the majority setting. The results of national assessments (Council of Ministers, Canada, 2004) and international tests (The Program for International Student Assessment, 2003), have revealed that Canadian francophone students that study science in the minority language score lower than their anglophone counterparts.  These students also tend to have a more negative attitude towards science (Pruneau & Langis, 2000).  These attitudinal and achievement outcomes may be attributed to a variety of factors. In their final research report on “Teachers and the Challenge of Teaching in Minority Settings”, Gilbert et al. (2004), identify a variety of challenges influencing teaching in francophone-minority-language settings such as the increase in workload and expectations of teachers, the addition of extra duties and the diversity of the student population. Although these challenges might be considered symptomatic of all educational settings, they are likely to be increased in francophone-minority settings because of the demographics of the student population, a factor to be discussed more thoroughly later in this paper. Researchers also identify more unique sociological issues such as the increase in the number of children coming from “exogamous” households, that is, where one of the parents is anglophone puts an added stress on the teacher to compensate for shortcomings in students’ language skills and cultural experience (Gilbert et al., 2004). Other aspects such as the dependence or emphasis on transmission type rather than constructivist teaching strategies; the lack of background or poor training of teachers in the sciences as well as the excessive importance placed on subjects such as mathematics and French may also be contributing factors to this phenomenon (Cormier, Rivard & Blain, 2004). Of considerable importance to this study is the possibility that students’ language skills and shortcomings become the focus of the science experience provided to students in the form of vocabulary development largely void of first-hand science experiences.  As suggested by Rivard and Cormier (in press) students who attend schools in the minority language setting have little if any exposure to the language of science in French outside the school setting.  It is not surprising that the aim of minority-language instruction must be linguistic restoration by expanding literacy experiences using authentic learning experiences using language-appropriate materials while scaffolding discourse acquisition (Rivard and Cormier, in press). Clearly although the implementation and delivery of science programs is influenced by a broad and complex amalgam of factors, this amalgam seems to be even more complex in francophone-minority-language settings. How can this amalgam of factors influencing science curriculum delivery in francophone-minority settings be conceptualized?

Bronfenbrenner’s Bio-ecological Model

One theoretical framework that assists in conceptualizing systematically the factors influencing science curriculum delivery is provided by Urie Bronfenbrenner. Although Bronfenbrenner’s bio-ecological model is well-recognized within the field of human development it is has only been recently applied to understanding student, teacher and school development in science education (Lewthwaite, 2006a, b). Bronfenbrenner describes development as the sustained, progressively more complex interaction with and activity in the immediate environment (Bronfenbrenner, 2005, p. 97). Bronfenbrenner’s (1979) bio-ecological theory of development posits that development (in this context a teacher’s development) is a joint function of the person and all levels of their environment. The former includes personal attribute factors that are both biological and psychological (e.g., genetic heritage and personality). As suggested by other studies (for example, Goodrum, Rennie, & Hackling, 2002; Harlen, 1988, Lewthwaite, 2001), teacher personal attribute factors such as a teacher’s professional science knowledge including content and pedagogical content knowledge science knowledge, science teaching efficacy and interest and motivation in teaching science are likely to be important determinants in influencing the delivery of science in francophone-minority settings. The latter encompasses the physical, social, and cultural features of immediate settings in which human beings live (e.g., school, family and neighborhood) (Ibid, p.1). Bronfenbrenner sees the ecological environment as a system of five nested structures. The first structure represents the individual teacher. The remaining four structures range from the immediate face-to-face setting of the teacher to the more remote setting of the larger culture (Hoffman, Paris & Hall, 1994, p. 47). The innermost structure consisting of a teacher’s students, colleagues and possibly friends and family, the microsytem, is the immediate proximal setting the person directly interacts with that invite, permit or inhibit activity (Bronfenbrenner, 2005). The developmental processes that occur within a microsystem are in good part defined and limited by the beliefs and practices of the individual’s immediate setting, the mesosystem, society’s blueprint for a particular culture or subculture (Hoffman, Paris & Hall, 1994, p. 47). The mesosystem includes the school’s belief systems and values which are likely to strongly influence the expectations endorsed by members of a microsytem. As an example, within the school context the belief systems held by senior teachers, the principal and school administration including the francophone school division concerning the importance of science as a curriculum area are likely to strongly influence the school’s ethos for such an initiative. The third structure, the exosystem, refers to environmental influences that do not involve directly the developing person but still influence the setting in an indirect manner. As an example, the community’s aspirations for science and the support provided by community members and francophone school division are likely to impinge on school-based policy decision making and implementation. Finally, the most removed structure, the macrosystem, refers to societal and cultural ideologies and laws that impinge on the individual. In the context of this inquiry, the province’s curriculum agendas and teacher education protocols are likely to influence the school’s response to science as a curriculum area. 
Of importance to this inquiry is the acknowledgement that, as Bronfenbrenner suggests supporting processes within these overlapping environments are ‘engines’ for development. As well, Bronfenbrenner (1997) further suggests that these engines are context-, time- and process-dependent. This implies that the factors that influence a teacher’s and school’s ability to successfully deliver a science cannot be generalized but, instead, are multi-system in nature and unique to each setting taking into account teachers’ personal attributes; the context in which the development takes place; the time at which the development process is occurring; and the processes each person experiences in fostering successful science curriculum delivery. Simply put, things can ‘come together’ just at the right time to work for or against an individual teacher or school community, but, potentially, not for all.

These suggestions are endorsed by research in other areas of development.  For example, Rutter’s research in resiliency extends this understanding of how bio-ecological attributes can influence development. He suggests that both ‘risk’ and ‘protective’ factors contribute to an individual’s development and resiliency (Rutter, 1987). Risk factors are personal attribute factors or processes in the individual’s environment (e.g., low science-teaching interest and efficacy for teaching science in a manner that honors local community aspirations) that contribute to negative trajectories in development. Aligning his work with Bronfenbrenner’s, Rutter suggests that protective factors are the ‘engine’ processes possessed by an individual (e.g., positive self-concept towards teaching science) or in an individual’s environment (e.g. committed colleagues and school community) that contribute to positive outcomes and consequence in personal development. Risk and protective factors, again, are suggested to be person, context and time dependent. As might be expected, development is likely to occur where risk factors are minimized and protective factors are maximized. Yet, again, maximizing protective factors does not necessarily foster positive developments in all. Conversely, little success in science curriculum delivery might be anticipated where multi-system factors combine to thwart an opportunity for improvement. 

The ideas posited by Bronfenbrenner and Rutter would suggest that understanding the processes that influence science delivery within francophone-minority schools is best investigated within a research inquiry where one is able to examine the personal attribute and environmental processes at the classroom, school and divisional and, possibly, provincial, level and the interplay among the processes that influence teachers and francophone-minority school communities in the delivery of science. Such is the focus of this research inquiry. 

In response to the complexity of factors influencing science delivery, this first phase of a multi-phase study endeavors to (1) identify the teacher personal attribute and environmental factors influencing science education delivery in Kindergarten to Grade 9 francophone-minority school communities. Further components of this research and development project will endeavor to (2) develop a Learning Environment evaluation instrument that incorporates the factors identified in this study to assist schools in identifying factors influencing science delivery (Lewthwaite, Stoeber & Renaud, 2007); and by so doing (3) respond to these factors by implementing mechanisms for achieving science education curriculum aspirations within francophone-minority settings; and finally, (4) evaluating the effectiveness of such mechanisms.

Methodology

This research inquiry uses a variety of data collection methods to identify the teacher personal attribute and environmental factors influencing science education delivery in Kindergarten to Grade 9 francophone-minority school communities. The data collection methods included (1) two Kindergarten to Grade 12 school case studies to identify constraints and contributors to science delivery (one in rural Saskatchewan and one in rural Manitoba) involving interviews with teachers, principal and school board representatives; (2) a questionnaire survey eliciting teacher perceptions of factors influencing science delivery of 10 Grade 9 teachers in each of the francophone minority schools in Manitoba; (3) follow-up interviews with most of the Grade 9 teachers; (4) interviews with the parents of twelve students in one francophone-minority school identifying their aspirations for their children’s education and specifically the place of science education in their overall aspiration for education; (5) a review of the literature pertaining to factors influencing science education delivery especially within francophone-minority settings and, finally, (6) a focus group consultation with four key stakeholders (e.g., francophone-minority teacher; science education curriculum consultant; francophone science education professor; school science development specialist) which further identified factors influencing science delivery. The biographical details of the teacher respondents are identified in a further study (Stoeber, Ould, Baba & Chappallez, Under Review). Most interviews were conducted in French. All interviews were audio-taped and transcribed. Themes were generated from these data relative to the intent of the inquiry by the three authors and a francophone-minority school consultant. That is, they systematically conceptualized the teacher personal attribute and environmental factors influencing science education delivery in Kindergarten to Grade 9 francophone-minority school communities. This research inquiry in its entirety employs an action research methodology. In line with action research methodology, this inquiry is the first step of a three-step spiral process (Lewin, 1951). This first, reconnaissance phase of this multi-phase project is focused on understanding the processes influencing science program delivery in francophone-minority through perceptions and reflections of the experiences of those closely associated with the phenomenon. The project, in the subsequent phases, will go on to evaluate the effectiveness of mechanisms collaboratively decided and implemented by members of the francophone science education community in Manitoba. Consistent with action research methodology, the inquiry in its totality is focused on improving the quality of the science education experience provided for francophone-minority students based on the collaborative design of a methodology and its implementation followed by an analysis of data and evaluation to improve practice (Lewin, 1951). 
Results and Discussion

Eleven major teacher personal attribute and environmental factors or themes influencing science education delivery in Kindergarten to Grade 9 francophone-minority school communities were identified by the research team. In previous studies by the first author a fewer number of factors have been identified indicating that the issues influencing science curriculum delivery in francophone-minority settings are broader and potentially more complex. The following two sections provide insight into the several themes of factors that research participants (e.g., teachers, parents, principals) perceived through independent analysis of the transcriptions either contributed to or impeded the delivery of science education. Examples of comments made by respondents that characterize these themes are also presented. As well, these factors are systematically represented in Figure 1.

Teacher Personal Attribute Factors Influencing Science Delivery


Consistent with other studies by the first author (e.g., Lewthwaite, 2000, 2001) a variety of teacher personal attribute factors were recognized as contributors or impediments to effective science delivery. Two factors commonly cited were (1) teacher confidence and (2) teacher motivation and interest in teaching science.

“I am not a confident science teacher. I have a limited high school and tertiary science experience. As well, it is a subject I have not had much opportunity to teach. The opportunity is there because it is in the curriculum but I would rather teach areas where I have the confidence and interest. Science is not one of them. There are some topics that I am more familiar with and have some interest in but they just don’t appear in my teaching program.” Grade 3-4 teacher.

“You tend to teach from your areas of interest which is influenced by your background. Science is not a curriculum area of interest for me.” Grade 3-4 teacher.

“When you consider the (language) background of students, it has an effect on your priorities and how much you are motivated to teach science. It (Science) has a place but when I see the needs of the children; it shifts your focus. I guess you just feel a greater commitment to the French language development.” Grade 5-6 teacher.

Teacher acknowledgement of the influences of personal interest, motivation and confidence in teaching science are well-documented (Lewthwaite, 2002). For the teachers in this study, personal background was perceived to influence science teaching interest, motivation and confidence. As will be discussed later in this paper, the increased complexity of francophone-minority student language background and school priority on science strongly influenced negatively teacher motivation towards teaching science.

Third, teachers identified a need for a complex knowledge base required for teaching science; a knowledge base that has become of particular interest to science educators and policy makers both nationally (Gustafson, Guilbert, and MacDonald, 2002; Lewthwaite, 2005) and internationally (Abell & Roth, 1992; Lewthwaite, 2001). Shulman (1986, 1987) identified several knowledge bases as necessary for effective teaching most of which were identified by the teachers. These include: content knowledge; general pedagogical knowledge; curriculum knowledge; pedagogical content knowledge; knowledge of learners and their characteristics; knowledge of educational contexts and knowledge of educational ends, purposes and values. Francophone-minority teachers often identified most of these knowledge bases but four were identified more frequently. Critically important for the teachers, was the role of pedagogical content knowledge as a unique knowledge base essential for effective science teaching. It addresses useful forms of representation, analogies, illustrations, examples, explanations and demonstrations that make selected science phenomena comprehensible to others (Shulman, 1986). Essentially, it provides teachers with knowledge of the strategies most likely to be fruitful in reorganizing the understanding of learners (Shulman, 1986). As one teacher suggested

“Many of the topics are quite abstract and you can’t just give students notes to learn. You want to do your best by teaching with purpose. But, you can’t do your best because you don’t know what works best.” Grade 8 teacher.

A further frequent comment was in reference to knowledge of students as learners. Teachers commonly mentioned a need to have a better understanding of students’ backgrounds, both in terms of their interests and French-language capabilities.

“Teaching successfully has a lot to do with knowing your students and their interests. It really helps if you can connect with their interests. I have lived here all of my life so you know what is relevant. I see new teachers struggle just because they can’t connect with their students.” Grade 8-12 teacher.

“I just expected students to have much better backgrounds in French. I thought I was going to teach in a school where the students would be fluent speakers. Most do not, especially where there is specialist language like in mathematics and science.” Grade 5-6 teacher.

Coupled with this was teacher identification of the need for knowledge of how to teach subjects like science to students whose French-language skills were poorly developed.

“It is a real challenge to teach pretty conceptual ideas to students when their French background is limited. I often find it most difficult when you’re describing science procedures and equipment. Use a graduated cylinder to measure a volume, determine the mass of the object….. You take for granted that this language base is a part of their experience but it isn’t. You give a lot of thought to how you can approach your teaching in French when the French foundation is not as developed as you’d like it to be.” Grade 8-12 teacher.

As identified in previous studies (Lewthwaite, 2001, 2005), teachers also identified the need for an improved content knowledge base.

“My background in science is limited to biology. I now find myself teaching chemistry, physics and astronomy topics and at a level that requires me  to know more.” Grade 8-12 teacher.


In general, teachers were able to identify a variety of teacher attribute factors that contributed to or constrained their effectiveness as science teachers. Although many of these factors are typical of those cited by teachers in mainstream settings, teachers identified some factors specific to minority language settings, in particular, their knowledge for teaching students with a limited French language base.

Figure 1: Factors perceived to be constraining or contributing to the delivery of science programs in francophone-minority schools 
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Environmental Factors Influencing Science Delivery


Participants in this research study were able to identify a variety of environmental factors influencing science program delivery at the classroom level. A fourth factor influencing science delivery commonly cited by respondents was the priority placed on science at the school level. This priority placed upon science was influenced by a variety of factors at the classroom, school and community level. Most significantly, the priority placed on French language development often compromised on the attention given to science as a curriculum area, both in terms of time for instruction and resource allocation. 

“You want to give priority to all levels but each year I find this priority is influenced by the French language skills of the students in the class. It affects your priorities. All subjects are done; you just shift the emphasis depending on their fluency.” Grade 3-4 teacher.

“There is no doubt that science is an essential part of the science curriculum but at some grade levels, it just doesn’t have the priority that language development has. If students had a much better grasp of the French language, it would influence classroom priorities.” Principal.

“We choose to have our students here (at the local francophone school) because it is who we are. This largely revolves around their language fluency. We speak less and less French in the home but you expect that the school stays the same (in terms of the language priority). The curriculum areas are important but it’s the language development that is the priority. So, you ask about science: that is important but not as much.” Parent of Grade 2 & 4 students.

Affirming that cited by Gilbert et al. (2004), teachers commonly mentioned the need to compensate for shortcomings in students’ language skills and cultural experience and, by so doing, shifted curriculum priorities away from science.

Fifth, the availability of professional science support and opportunities within and external to the school were commonly cited factors influencing science delivery. 

“In the three years I have been here, my ability to teach has been supported so much by (Fred). The curriculum is laid out well and I understand what is required of me. There were areas I needed support with and this was what he offered. I can see that my teaching is mainly successful because of his efforts.” Grade 5-6 teacher.

“It is difficult, not just in science but across the curriculum. I don’t find the mathematics and science strong areas for me. So, you look for support and we are pretty isolated.” Grade 5-6 teacher.

Sixth, resource adequacy was a further commonly cited contributor or constraint to science delivery; a factor commonly cited in mainstream schools. In particular, the availability of French language resources appropriate for the language level of students was an often cited concern.
“There has been a strong effort to develop the resources for specialist areas such as science. Getting equipment isn’t as bad as getting good resources appropriate for our students and their reading abilities. This is more of an issue.” Grade 8-12 teacher.

“The (French-language) resources are not that common especially for the level of our students. There needs to be some attention given to this by the division.” Grade 5-6 teacher.
A further seventh significant factor influencing science delivery was time availability. Time constraint is an often cited feature influencing science curriculum delivery (Lewthwaite, 2001). In the context of this study many teachers cited the demands of multi-grade and multi-subject classroom teaching requirements and the impact that this had on their efforts for adequate preparation and teaching. As mentioned area, broad curriculum demands contributed to a ‘squeeze’ on curriculum priorities.

“You not only have little time to prepare, you also have little time to teach the curriculum requirements to their full extent. This is my third year and although I’m doing some repeat teaching in some subjects there are new areas. We are not a large staff and we teach to all grade levels. You just accept this as the situation..” Grade 8-12 teacher.

 As previously mentioned, teachers commonly mentioned that the language backgrounds of their students and, thus, the range of student French language competencies as an eighth factor influencing science program delivery.

“You seem to always run into the difficulties with the backgrounds of students. This year is particularly difficult. I seem to be adapting everything (used last year) because their French is much better.” Grade 7-8 teacher.

Other characteristics of students, other than language, were factors influencing the delivery of science. Factors such as student interest in science and behavior were cited as a ninth contributor or impediment to science delivery.

“They are a very motivated and interested class. I know their interests and they respond really well to environmental science topics. It makes me even more passionate about my teaching.” Grade 8-12 teacher.

“The amount I teach science and how I teach science are always influenced by their behavior. Especially the way you teach it. They can be harder to manage in science because we go to another room and they get really excited. If they are that way, it just gets unpleasant and you just keep away from it. I just focus on dictation when they don’t respond well.” Grade 6-7 teacher.

A final tenth theme influencing science delivery was associated with the curriculum itself. The curriculum for francophone-minority schools is the same curriculum for mainstream Manitoba and Saskatchewan schools, albeit in French. Teachers made mention of the science curriculum requirements, orientation of the curriculum and the ‘teacher-friendliness’ of the curriculum as either positive or negative influences on science program delivery.

“The curriculum is very full. There is much to cover and it challenges how much depth you give to topics. You end up compromising on some areas. The way it is laid out though is very good. There are useful suggested activities all the way through.” Grade 7-8 teacher.

“I like my teaching to focus on the environment and the curriculum is not as relevant to student interests as I would like. Just making it more relevant to student interests would make me more motivated to teach some of the sections, especially the chemistry.” Grade 8-12 teacher.

“The curriculum guide has the possible learning experiences for students listed right in the guide. This is good rather than having to look for practical examples of how to approach these topics” Grade 7-8 teacher.
In summary, a variety of environmental factors that contributed to or constrained the effectiveness of science teachers were identified by the authors. Similar to the personal attribute factors, although many of these factors are typical of those cited by teachers in mainstream settings, teachers identified some factors specific to francophone-minority language settings. In particular, the language characteristics of  students and the priority placed upon science as a curriculum area as influenced by the teacher, school and community curriculum priorities were significant factors impeding science delivery.

Summary

Figure 1 illustrates the multi-system factors perceived by respondents to be influencing science program delivery in the selected francophone-minority settings reported on in this study. The figure illustrates and identifies individual and environmental factors identified as contributors and constraints to science delivery for teachers. In most cases the factors influencing science program delivery according to the respondents in the settings investigated are risk rather than protective factors; that is, the factors are constraining rather than contributing to science program delivery. Although the factors are listed as isolated spheres it is obvious from this study that there is interplay among these spheres, especially in terms of how environmental factors have influenced (usually negatively) the personal attribute factors. As an example, the priority placed on science as a curriculum area by the school and school community strongly influences teacher decisions and motivation towards the teaching of science. More importantly, student French language abilities impact significantly on teachers in their ability to teach science effectively. As well, the illustration does not suggest that the macrosystem factors most removed from the central individual sphere have the least influence on science program delivery.  

The information gathered from this study does suggest though that significant factors are influencing science program delivery negatively within francophone-minority settings. These factors are associated with teacher attribute factors such as science teaching interest, confidence and professional science knowledge. Although these factors are commonly cited in the research literature (Lewthwaite 2000, 2001), they would appear to be significantly more complex in francophone-minority settings where student French language abilities make greater demands on teachers’ knowledge base for the teaching of science. This microsystem factor significantly influences the school’s (macrosytem) curriculum priorities. As well, this priority would appear to be influenced by the school community’s (exosystem) aspirations for school focus to be on language acquisition possibly at the expense of the science experience afforded to students. Although not examined in this study, student comprehension of science is likely hampered by their limited exposure to scientific concepts and principles in French outside the classroom setting.  As well, the language of science becomes even more challenging given the fact that some students may not be as confident in French as a minority language and may have some deficiencies in their linguistic understandings (Landry & Allard, 1990).  This problem may be compounded by the priority placed on certain subjects such as French and mathematics by the school so that science is not perceived as being as important a subject by the student. Clearly student language capabilities have a significant effect on other systems. 

Within the context of science education both nationally and internationally the spotlight for the improvement of science delivery has traditionally fallen on the individual teacher usually with an emphasis on his or her shortcomings. This study enlarges that focus to the microsystem and exosystem level illuminating the influence of language background of students on teachers in their ability to teach a curriculum area such as science. Although teachers openly identify limitations in the personal attribute factors that contribute to effective science teaching, they equally identify how the context in which they work challenges and makes even more difficult their role as teachers of science. This study began by acknowledging the results of national assessments and international tests that reveal that Canadian francophone students that study science in the minority language score lower than their anglophone counterparts (Council of Ministers, Canada, 2004; The Program for International Student Assessment, 2003). As well, these assessments indicate that these students also tend to have a more negative attitude towards science (Pruneau & Langis, 2000).  The results of this study suggest that these attitudinal and achievement outcomes are likely to be caused by a variety of identifiable teacher personal attribute and environmental characteristics. The ongoing phases of this multi-phase research and development project will respond to this diagnostic phase by establishing mechanisms that can make improved science teaching and learning for francophone-minority settings in Manitoba a reality. Improvement in science delivery in francophone-minority settings in Canada must be seen within the larger social context of the school and, in particular school community, in which teachers and their classrooms are located. Focusing on the limitations and inadequacies of teachers only restricts the potential impact of strategies enacted to foster continued improvement in science education.
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Mesoystem Factors: 


School-wide priority placed upon science by the school reflected in teacher timetabling, resource allocation; hiring policies and actions.  





Macrosystem Factors:


Provincial government curriculum policy decisions; resource material development at provincial level; professional development support within school division.





Exosystem Factors: 


Community aspirations for the school especially in terms of curriculum priorities. Community support provided for teachers in their teaching of science. Financial decision making at the School Board level and its’ influence on funding availability.








Individual - Personal Attribute Factors:


Teacher interest and motivation to teach science; professional science knowledge including knowledge of learners, strategies for teaching science, content knowledge, contextual knowledge, strategies for teaching science to learners with less-developed French language abilities.





Microsystem Factors: 


Collegial support among staff in contributing to teacher development in science; student interest in science and language development capabilities; physical resource availability and appropriate French language science resource materials; language backgrounds of students.
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