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Ripples and Tsunamis to Curriculum Integration: A Comparative Case Study 
 

 
Abstract  

The purpose of this paper is to address issues that are raised about 
curriculum integration including the difficulty of implementation and 
concerns about student learning. The theoretical framework is underlain by 
the recognition of context, the needs of the students and the skills and 
knowledge of the teachers involved. The two schools that participated 
included a purpose built middle school and a traditional high school. Each 
school implemented a science-based, integrated project. The results 
demonstrated how the school context and philosophy impacted on the scope 
of the project and the kind of student learning that resulted. In the 
traditional high school the scope of the project was limited to one class and 
student learning was focussed on the content and processes of science. In 
the middle school the scope of the project was much broader with a whole 
learning community of 5 classes becoming involved. Learning in this 
school reflected a more integrated and worldly vision of knowledge. The 
conclusion is that curriculum integration does not necessarily rely on 
completely dissolving disciplinary boundaries, but on a degree of 
integration that fits the needs in the local context – both ripples and 
tsunamis of curriculum integration can lead to success. 

 
Introduction 

 
On one hand, it is argued that disciplinary approaches to curriculum that include the 

teaching and learning of traditional, clearly defined subjects like physics, algebra, English 
literature and history, provide specialised knowledge that enables rigorous explanation of 
focussed aspects of the world. Disciplines create a sense of order about the complex world 
and provide students with the cognitive and practical tools they need to solve focussed, 
discipline-based problems (Gardner, 2004; Leonardo, 2004; Schoenfeld, 2004). On the other 
hand, it is argued that integrated approaches to school better reflect the realities of students’ 
experiences outside school (Leonardo, 2004). Integrated approaches to curriculum enable 
teachers and students to go beyond the strict disciplinary boundaries and respond to issues 
that may be more immediately relevant and motivating to young people (Beane, 1995). The 
evidence presented in the literature, however, is inconsistent about the benefits of an 
integrated approach to curriculum. 

Through a literature review conducted in the early 1990’s, Vars (1991) found that more 
than 80 normative or comparative studies since the 1940’s had reported that students in 
various forms of integrated programs performed better than, or at least as well, on 
standardised achievement tests as students enrolled in separate subjects. Conversely, Marsh 
(1993) tracked some of the major research on integration from the US, UK, and Asia over the 
previous 50 years and found that there was limited evidence of a either a positive or a 
negative nature. Empirical studies show that while some students learn science and 
mathematics concepts in integrated contexts, other students have much difficulty (Richie & 
Hampson, 1996; Wicklein & Schell, 1997).  

We suggest that evidence about the impact of integrated programs on student learning is 
not easily identified in the literature because of the difficulty researchers have finding a 
common way of viewing ‘learning’. Our own work has demonstrated that the kind of learning 
documented can be different depending on the theoretical perspective the researchers adopt. 
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We found that if we viewed the data from a science discipline perspective, the learning of 
science concepts in integrated classroom contexts might not be as robust as could be expected 
if the teacher had focussed on a conceptual change approach, for example (Venville et al., 
2003). However, if we viewed the data from an integrated perspective, then learning 
outcomes such as students’ ability to transfer ideas from one context to another, the 
application of science understandings to practical contexts and students’ general motivation 
and perception of the relevance of their school work were recognised and valued (Venville et 
al., 2000). Further still, we found that other forms of learning, such as the students’ use of 
sources of knowledge to make key decisions about integrated projects, could be another way 
of defining the success of an integrated project when we moved beyond evaluating integrated 
programs from a strict disciplinary perspective (Venville, et al., 2004). 

Another factor that seems to be relatively unexplored is the way school context impacts 
the way an integrated project is implemented and the learning and attitudes that result. School 
context and philosophy could provide a further explanation as to why the results of empirical 
research about the impact of integrated approaches to curriculum on learning are equivocal. If 
the school context and philosophy is conducive to the more radical forms of curriculum 
integration, then the kind of learning that results may well be very different from the learning 
that results in schools where the context limits the degree of curriculum integration. 
Moreover, if the theoretical perspective adopted by researchers is inconsistent with the 
context and philosophy of the school, then it would not be surprising if research findings were 
disapproving in terms of student learning. 

 
Purpose and research questions 
The purpose of this study was to explore the potential role of school context on the 

implementation of integrated, community-based projects and the subsequent learning and 
attitudes of the students as a result of the project. This research was conducted as a 
comparative case study of two schools that provided contrasting context and philosophy. One 
school, a traditional high school implemented a project about midge (a small insect that 
breeds in water) in the local environment. The other school, a purpose built middle school, 
implemented a project on nutrients in the local lake. More specifically the research questions 
were: 

1. How were the projects implemented in each school; in particular, what was the nature 
of the curriculum integration? 

2. What was the nature of the student learning that resulted from the project in each 
school? 

3. What were the students’ perceptions of the project in each school? 
4. What are the relationships between school context, curriculum integration and student 

learning and attitudes? 
 
Background and context 
This research is set in the context of schools involved in the School, Community, 

Industry Partnerships in science (SCIps) projects established and managed by the Australian 
Science Teachers’ Association (ASTA) with funding from the Australian Government 
Department of Education, Science and Training (DEST). The SCIps project is about schools, 
students, teachers, community and local government, industry and/or other business people 
working together to design and implement inspiring science-based projects that promote 
scientific literacy in their community. The proposed outcome of the SCIps partnership 
projects was raised science awareness in the school and community. Each partnership project 
was required to incorporate and make explicit the strategies used to address the five key 
elements of SCIps. These elements included making a connection between a local community 
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topic/issue and the science involved as the focus for promoting scientific literacy in the school 
and community as well as enriching students’ science education through project-based 
learning that is part of the student’s experiential world.  

The two schools involved in this research both were in partnership with Edith Cowan 
University, The City of [name] (a local government organization) and the Water Corporation 
of Western Australia who provided in-kind support from their expert, local scientists in the 
form of data and information related to the projects. Both projects were explicitly intended to 
be integrated with the following phrase incorporated into their initial proposals: ‘This 
integrated, real world project will enable students to achieve outcomes from several learning 
areas from the Curriculum Framework of WA.’ 

 
Theoretical framework 

 
In this paper we utilise a perspective called the ‘worldly interpretive framework’ 

(Venville et al., 2002). We offer this framework as a tool that potentially allows researchers to 
view classrooms from multiple learning perspectives, incorporating both disciplinary and 
integrated. As a consequence, the worldly interpretive framework enables the examination of 
teaching and learning in a variety of school contexts without the bias of one theoretical lens. 
The worldly interpretive framework reflects an holistic view of knowledge by representing 
students’ knowledge as grounded in their experiences, relationships and contexts. Within a 
worldly framework, it is necessary that integrated, disciplinary and other curricular 
perspectives be considered together, overlapping rather than mutually exclusive. The worldly 
interpretive framework enables an holistic evaluation of the learning that occurs in integrated 
curricula settings. 

The problems associated with viewing a learning situation through one theoretical lens 
are acknowledged and compensated for by the use of the worldly interpretive framework that 
accommodates multiple theoretical perspectives. This approach means that the theoretical lens 
used to view the data can be consistent with the context and philosophy of the school in which 
the research is being conducted. Within the worldly perspective, disciplinary knowledge and 
the rigorous explanations, and cognitive and practical tools of the disciplines are valued. At 
the same time, the worldly perspective allows students, teachers and researchers to look 
outward to relevant and motivating real world problems and issues and to how disciplinary 
knowledge can be applied to search for understanding and potential solutions. Moreover, the 
worldly perspective allows students and teachers to realise the limitations of disciplinary 
knowledge in specific contexts and explore other avenues and sources of knowledge (Rennie 
et al., 2005). 

We situate the research presented in this paper within the worldly interpretive 
framework by exploring and discussing the findings from both a science discipline 
perspective and from an integrated perspective of curriculum (Rennnie et al., 2005). In this 
way we hope to evaluate the implementation of the projects, and the learning and attitudes of 
the students, from both perspectives. By using this approach, we aim to highlight the issues 
and concerns, as well as the achievements and successes, that each of these curricular 
perspectives might bring to bear on the findings. In so doing, we expect to illuminate an 
answer to research question 4, about the relationships between school context, curriculum 
integration and student learning and attitudes. (This is the only research question that goes 
beyond observation towards addressing theory). 

 3



Method 
 

The design of the research presented in this article is a comparative case study 
(Merriam, 1998; Yin, 2003) enacted in the two schools. Both schools received a modest grant 
in order to implement their SCIps project (AUS$3000). As previously mentioned, one school, 
Brampton High School*, is a traditional high school. The other school, Kentish College, is a 
purpose-built middle school. Both schools are government funded, located in similar socio-
economic suburbs, with the majority of students from a European/Australian ethnic 
background. These schools did, however, provide contrasting school contexts with differences 
in teachers’ qualifications, timetable, school structure, building layout, administrative 
hierarchy and philosophical approaches to teaching and learning (Table 1). 

Table 1 gives an overview of the contrasting contexts apparent in the two schools. We 
see these contextual factors not as separate items, but as overlapping and intertwined, 
indicative of that which has been described by Peacock (2000, p. 208) as the ‘educational 
environment’. For example, in each of the classrooms that were the focus of the research in 
the two schools there were important notices posted in prominent positions on the wall. In 
Brampton High School the notice was a list of the rules regarding classroom/laboratory 
behaviour, while in Kentish College the notice was a list of the core, shared values of the 
Curriculum Framework of Western Australia (Curriculum Council, 1998). We feel that this 
‘writing on the wall’ is indicative of the educational environment of the schools. In Brampton 
High School the educational environment revolves around a rigid adherence to the principles, 
practices and academic rigour (or rules) of the subject. In Kentish College the educational 
environment reflects a strong focus on the core, shared values that are important in the 
education of the adolescent child in the school’s middle school philosophy. These values 
include pursuit of knowledge and achievement of potential, self acceptance and self respect, 
respect and concern for others and their rights, social and civic responsibility and 
environmental responsibility. The content is taught in ways that emphasise these values rather 
than the subject syllabus. 
 

                                                 
* Pseudonyms are used throughout this paper 
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Table 1: An outline of the contrasting contexts evident in Brampton High School and Kentish 
College 
 

School attributes Brampton High School Kentish College 

School 
organisation 

Traditional Yr 8 – Yr 12 High School Middle School Yr 6 – Yr 9 

School hierarchy Subject departments with Head Teachers 
and specialist discipline teachers 

Learning communities with teaching teams 
of semi-specialist/generalist teachers 

Physical structure Single, closed classrooms with ~30 
students from one year with 1 teacher 

Large, open-plan buildings with 120 
students (from 2 year levels) and 5 teachers 

Timetable Rigidly pre-determined class times of fixed 
duration (55 minutes). Science given four 
lessons per week  

Blocks of time allocated to learning areas, 
such as science and social science, however, 
considerable flexibility often utilised 

Teacher 
characteristics 

Teachers identify themselves on the basis 
of their subject speciality 

Teachers identify themselves as being 
experts in adolescent education and part of a 
learning community team 

Philosophical 
approach to 
teaching and 
learning 

Focus of learning is on the outcomes of the 
eight learning areas (disciplines) in the WA 
Curriculum Framework  

Learning area outcomes are focused through 
the core shared value statements of the WA 
Curriculum Framework  

Notices on 
classroom wall 

Rules regarding classroom/laboratory 
behaviour 

Core shared value statements 

 
 
The case study design enabled us to compare and contrast the impact that the two 

different school contexts had on the process of implementation of the projects and the 
learning and attitudes of the students. This study, however, did not seek to ‘reject’ either of 
the approaches based on empirical evidence as suggested by Yin (1989), but to maximise the 
richness of the data in an attempt to reflect better the learning in integrated classroom settings. 

The processes of analysis used in this study are possibly best described and legitimated 
by what Janesick (2000) described as ‘crystallisation,’ a post-modern alternative to the notion 
of triangulation as a strategy for establishing research rigour. The multiple facets of a crystal 
can be used as a metaphor for qualitative researchers who use multiple ways of framing a 
problem and provide us with a complex and deepened understanding of the topic. In this 
research we have used a multiple case study approach, each case can be likened to different 
facets of a crystal through which to examine the impact of school context on curriculum 
integration and student learning and attitudes. This approach to rigor is supported by Clarke 
(2001) who argued that ‘complementary accounts have the potential to be mutually informing 
and to constitute in combination a richer portrayal of classroom learning than would be 
possible by the consideration of either account separately’ (pp. 29-30). 

Researchers collected data from multiple sources through various data collection 
techniques in both schools; these techniques included student surveys, formal interviews with 
the participating students and teachers at the commencement and conclusion of the project, 
informal chats with teachers before and after lessons and attendance at staff meetings. 
Researchers also were granted access to supporting curriculum materials, student work 
samples and attended excursions and classes pertaining to the project each week to observe 
and document classroom experiences and interactions. Each form of data collection is 
described in more detail below. 
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Survey 
A student survey (Appendix 1) was administered to students in Brampton and Kentish 

schools (n=25 and n=36 respectively) before and after the implementation of the integrated 
projects. The survey consisted of ten forced response questions and an open-ended question. 
The forced response questions on the survey were designed to elicit student perceptions of 
and attitudes towards the approach to the teaching and learning in their science classes. 
Examples of the questions included, ‘I was interested in what we were doing,’ and ‘We 
thought of our own questions to investigate.’ Students responded to the questions on a four-
point scale indicating how often they felt they did these things in their science class. 
Responses included, ‘never,’‘1 or 2 times,’ ‘a few times,’ and ‘most lessons.’ The surveys 
were analysed by giving each response a score from 1 point (never) to 4 points (most lessons). 
Averages and standard deviations for pre- and post-project surveys were calculated for each 
school and are presented in the findings section in Table 6. 

The open-ended question focussed specifically on the project that the school 
implemented. While this question was different for the students in each school and the content 
of the responses were analysed in different ways, the analysis in both schools focussed on the 
changes in the content and frequency of the students’ responses. At Brampton High School, 
students were asked what they knew about the midge, its life-cycle and methods of control. 
Student responses were categorised by topic with categories including, relating to self, 
relating to midge life-cycle, and misconceptions about midge. Frequencies of ideas in each 
category identified in the students’ responses are presented in the findings in Table 4.  

For the open-ended question in the survey at Kentish College, students were asked to 
draw a mind map to determine their knowledge about the lake. The students’ mind maps were 
analysed according to five categories including: awareness of the diversity of living things 
(animals and plants), awareness of the diversity of the physical environment, awareness of the 
factors relating to the health of the lake, awareness of the public responsibility for the lake 
and personal/family use of the lake environment. The ideas presented in each students’ mind 
maps were sorted into these five categories, the total number for each category was 
determined for pre- and post-instruction mind maps. The results of this analysis are presented 
in the findings section in Table 5 and an example of one students’ pre and post-instruction 
mind maps is included in Appendix 2. 

 
Interviews 
Student interviews were conducted at the beginning and end of each project with 10 

randomly selected students from each school. The written response to the open-ended 
question on the student survey was the starting point of the conversation style interview and 
students were asked to further elaborate and explore their thoughts and reflections on the 
teaching, learning and conceptual understanding relevant to the project topic.  

Four teachers, two from each school, were interviewed prior to the project to ascertain 
their goals and expectations and after the project to elicit their perceptions of the successes 
and difficulties encountered in the project. All formal interviews were tape recorded and fully 
transcribed. Informal discussions between the researchers and the teachers occurred before 
and after lessons and during breaks throughout the project and these were documented as field 
notes. 

 
Observation and document collection 
Almost all lessons and field trips pertaining to the projects (about 15 in each school) 

were observed by at least one, and occasionally two, researchers. Detailed field notes were 
taken and focussed on the activities and participation of the students. Tests, worksheets and 
any other handouts were collected and dated throughout the period of observation by the 
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researchers. The field notes and documents were analysed by two researchers in 
collaboration. The field notes were read and summarised into comprehensive tables showing 
the content and teaching approaches used in each lesson. These tables were again summarised 
into an outline of the content and teaching approaches used for each lesson. These final 
summaries are presented in the findings in Tables 2 and 3. 

 
Findings 

 
Implementation of the Projects 

 
Brampton High School 
Brampton High School implemented their 10-week project in a Year 9 academic 

extension class because the Coordinator, Mr Johnson, felt that this class had the academic 
ability to cope with the demands of such a project and believed there was adequate flexibility 
in the class timetable for field trips. The topic chosen for this project was ‘midge in the local 
environment.’ This was considered a relevant topic by Mr Johnson because of the problem 
that midge populations caused the students in their out of school activities such as sport and 
recreation. Although the students were the only class participating in the project, all other 
Year 9 classes (9 classes in total) were participating in an ecology unit and the assessment 
items were common to all students. Students in the Academic Extension class had four, fixed 
55-minute science lessons per week and they remained with this class for all subjects.  

The Year 9 academic extension teachers (mathematics, science, English and society and 
environment) met early in the school term to discuss student progress within the academic 
extension class and an attempt was made to determine if the midge project could be integrated 
into other subject areas. The learning area teachers, however, claimed that the learning 
activities were already determined and assessment planned. Consequently, the other subject 
teachers did not become involved in the project and, as a result, the timetable restricted both 
the potential of the class to go on field trips, and the flexibility to allow the students blocks of 
extended time for investigations, research and visits from scientists. 

As the term progressed, the science teacher, Mrs Wills found that, as she had 
anticipated, the students did not have the science skills and knowledge necessary to plan and 
conduct their own investigations of the midge problem in the region. As a result, she 
embarked on a series of traditional science lessons designed to teach students necessary 
content and skills such as basic ecology terminology, insect life cycles, food webs and food 
chains and binocular microscope use (Table 2, Lessons 4, 5, 6, 9 and 10).  
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Table 2: A summary of the content and teaching/learning approaches used in each lesson 
observed at Brampton High School 
 
Week Lesson Content Teaching/learning activities 

 
4 

 
Lesson 1 
 
Lesson 2     
 
 
Lesson 3 
 

 
Overview of midge problem including statistics  
 
Background information on midge problem from City 
of [name] pamphlets 
 
Midge, habitat, chemicals for control, impact on 
community, midge’s role in the ecosystem 

 
Guest speaker from City of [name] 
 
Group work: Read pamphlets from City of [name], jigsaw, 
Worksheet with questions 
 
Group work: Library/computer research communicating the 
information 
 

5 Lesson 4 
 
Lesson 5 
 
Lesson 6 

Ecology, food webs 
 
How to use a microscope 
 
Microscope, food webs 

Note taking from book, video, worksheet questions 
 
Lab demonstration and preparation of wet mount 
 
Individual pen and paper test, cut and paste worksheet 
 

6 Lesson 7 
 
 
Lesson 8 

Scientific drawings, midge structure and function, 
midge food webs 
 
Midge food webs, physical factors in the environment 

Scientific drawings of midge, midge poster and worksheet, 
construct midge food web, lab work with microscopes 
 
Pair work to share answers, worksheet 
 

7 Lesson 9 
 
 
Lesson 10 

Energy transfer in food webs, ecology  
 
 
Carbon and nitrogen cycles 

Whole class questions, white-board notes copied in 
workbooks, worksheets, crossword 
 
Video and questions from teacher, worksheets 
 

8 Lesson 11 
 
 
Lesson 12 

Midge in the environment, testing water quality  
 
 
Reflection on lake excursion, newspaper article about 
midge 
 

Excursion to lake/field work, guest speaker/field researcher 
from university 
 
Whole-class/ teacher led discussion, worksheet 
 

9 Lesson 13 Ecology Year 9 test on ecology 
 

10 Lesson 14 Midge, habitat, chemicals for control, impact on 
community, midge’s role in the ecosystem 

Complete assignments from lesson 3 with library/computer 
research 
 

 
Mrs Wills was a highly experienced biology teacher with strong pedagogical content 

knowledge in the biological sciences. She continued to use the common Year 9 syllabus that 
outlined content and skills to be taught in the ecology unit, but modified the approach so that 
the content could be applied within the midge project. Mrs Wills explained the relationship 
between the project and the ecology course: 

Well I definitely wanted them to do some ecology before we got into the project. So 
getting into the project first up, and not having done any ecology, because they don’t do 
ecology in year eight, was a little bit difficult. They didn’t understand some of the terms 
that they saw, which is why we will revisit the library next week, and revisit those 
research topics that we were looking at before. 
Students applied their understandings of food webs to midge and related organisms 

(Table 2, Lesson 7 and 8) and their understandings of scientific drawings to draw midge 
structure and function (Lesson 7). 

Over her many years of teaching, Mrs Wills had accumulated a large quantity of 
ecology resources (for example, relating to food chains, food webs, energy transfer and 
biomass) that were used over the period of the project. While the teaching strategies did 
include one guest speaker (Table 2, Lesson 1), one excursion (Table 2, Lesson 11) and some 
group work (Table 2, Lessons 2 and 8), the predominant approach was students working 
alone from worksheets provided by the teacher (Table 2, Lessons 2, 4, 6, 7, 8, 9, 10 and 12). 
At the end of the project, all Year 9 students, including the academic extension class involved 
in the project, sat a common, written test on ecology (Table 2, Lesson 13). This test was used 
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as the basis for making decisions about who would be in the academic extension class in the 
next term. 
 

Kentish College 
Kentish College implemented their 10-week project in a learning community of 120 

students (five classes) of Year 6 and 7 students. The topic chosen for this project was 
‘nutrification in the local lake’. This was considered relevant by the teachers because the 
students used the lake for recreation and they felt there was opportunity for students to make a 
difference to the quality of the water in the lake. One teacher, Mr Keane, commented, ‘I like 
the idea of an eleven year old being able to change the world, even just their own little bit of 
the world.’ The teachers were collaboratively involved in planning and implementing the 
project. As a consequence, all five teachers in this learning community were able to 
implement lessons relevant to the project, mostly in science and social science but also in 
subjects like art, English, technology and mathematics. Mr Keane a middle school trained 
teacher, and Miss Price, a primary trained teacher with a strong interest and some expertise in 
science, were the main driving force behind the project. Mr Keane and Miss Price participated 
in external professional development related to the project that was provided by the local 
science centre and related government organizations. 

The program of work implemented for each class within the learning community 
revolved around a different focus. For example, one class focussed on the lake itself, another 
focussed on houses and what people can do in their homes to contribute to a healthy lake, and 
another class focused on gardens and gardening approaches that were environmentally 
friendly. Table 3 captures a snapshot of the lessons that were implemented in the learning 
community, however, as there were five classes involved it was not possible to document 
everything that occurred in each class. Table 3 gives an indication of the wide variety of 
teaching techniques used, including role-play (Lessons 9 and 16), games (Lesson 6), field 
excursions (Lessons 4, 5, 7, 8, 10 and 14), experimentation (Lessons 2 and 5), poster analysis 
(Lesson 3), modelling (Lessons 1 and 13) and project work (Lesson 15). 
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Table 3: A summary of the content and teaching/learning approaches used in each lesson 
observed at Kentish College 
 
Week Lesson Content Teaching/learning activities 

1 Lesson 1 

 
Lesson 2     

Lesson 3 

Ground water, wetlands and aquifers 

 
Water testing, pH, turbidity, temperature 

Native vegetation – clearing, introduced plants, crops 

Two hands-on model demonstrations, diagrams on board 
copied into notebooks, whole class/teacher led discussion 

Laboratory activities 

Poster analysis in groups, summaries made in notebooks, 
sharing ideas in jigsaw pattern, best ideas on pin-up board 

2 Lesson 4 

 
Lesson 5 

Lesson 6 

Lake [name], native flora and fauna, indigenous 
perspective of area, current human uses of area 

Water testing, pH, turbidity, temperature 

Pollution in and around lakes, ecology 

Excursion to lake, guest speaker from City of [name]  

 
Excursion (continued) Field work, testing quality of lake water 

Game: ‘let the lake live’, mind maps, vocabulary game, 
incomplete sentences on board copied into workbooks 

3 Lesson 7 & 
8 

Waste water treatment: chemical, physical & 
biological processes 

Excursion to waste water treatment plant, video, guest speaker, 
modelling 

4 Lesson 9 

Lesson 10 

Plant salt tolerance 

Transpiration  

Role play game with salty liquorice 

Field work in school grounds. 

5 Lesson 11 
 

Lesson 12 

Rubbish recycling, insects at the lake 

 
Desalination, tree planting, waste treatment 

Dichotomous key activity used for classifying rubbish and 
insects, best ideas shared 

SWOT activity (strengths, weaknesses, opportunities, threats), 
reading at three different levels, students share ideas 

6 Lesson 13 Catchment areas, pollution Story with active modelling and role play of pollution in 
catchment areas 

7 Lesson 14 Lake ecology, raptors, reptiles, water quality, 
cleaning up pollution 

Excursion to lake with guest speakers and exhibits of raptors, 
reptiles (snakes and lizards), Captain Cleanup games, Ribbons 
of Blue (a water conservation program) 

8 Lesson 15 Energy efficient houses, habitats for native animals, 
water quality, communities and the environment 

Ongoing projects from groups of students presented in a jig-
saw approach. Students prepared power point presentations, 
models, puzzles, posters and pretend TV shows to present their 
projects. Included English speaking assessment 

9 Lesson 16 Land development Whole class role play and debate about fictitious development 
issue. Students role played lobby groups 

 
 
The sequence of lessons was designed specifically to encapsulate problems associated 

with the lake and assessment tasks were diverse and integrated. Time was allocated to the 
project as the staff deemed appropriate. Large blocks were timetabled to enable classes to go 
on several excursions to the lake, and to other places, such as a water treatment plant (Table 
3). 

The content taught during observed lessons was strongly related to both science and 
society and environment. For example, the effects of pollution on human populations was 
considered in society and environment (Table 3, Lessons 11 and 13) while water testing for 
the effects of pollution was conducted in time allotted in the timetable for science (Table 3, 
Lessons 3 and 5). Explicit connections were made between the activities by the teachers, 
however, from the students’ perspective, the subjects were not identifiably discrete. Ms Price 
commented, ‘It’s hard to know sometimes when it’s actually science and when it’s society 
and environment in topics like that.’ Mr Keane added that, ‘If we could have done more 
science during the term, I would have loved that, because the depth that came out once they 
started to apply the science concepts in a society and environment setting, was great.’  

As the entire learning community participated in the project, the teachers were able to 
draw on and integrate the topic into other learning areas including English, technology and 
enterprise, society and environment and art. For example, students were involved and 
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motivated by being asked to take part in a role-play and debate to explore land development 
and management issues around wetlands (Table 3, Lesson 16). English speaking skills were 
taught and assessed through this activity. Some students applied skills learnt in design and 
technology to plan and build a model to demonstrate environmentally friendly city design 
(Table 3, Lesson 16). In science, some students conducted experiments on the effect of dog 
excrement on water quality and in art they designed and distributed pamphlets to the local 
community about the benefits of picking up and appropriate disposal of dog excrement. 
 
Student Learning 

 
The survey and the student interviews indicated that students from both schools learnt a 

considerable amount of information during the projects and that their responses to questions 
increased in complexity as a result of the learning tasks they had been involved in.  

 
Brampton High School 
Before the project the students in the class at Brampton High School gave extended 

written responses to the open item on the questionnaire, ‘What do you know about midge?’ 
Each students’ written response often represented more than one distinct idea. The ideas 
evident in the responses were organised into nine categories of understanding. The number of 
ideas represented for each category was calculated for the pre-project and post-project 
responses and are show in Table 4. Prior to the project, 53 distinct ideas from the 26 students 
were evident (Table 4). After the project, student responses were more prolific with 108 
separate ideas documented (Table 4). Many of the ideas prior to the project (11 of 53 or 21%) 
indicated that the students felt they didn’t know anything about midge, but after the project 
none of the students responded in this way (Table 4). Those responses prior the project that 
indicated students had some knowledge of the midge usually were related to students’ 
personal experiences (11 of 53 or 21%; Table 4) or to the lake environment where midge 
swarms are most populous (13 of 53 or 24%; Table 4). After the project student responses to 
this question continued to include comments related to their personal experiences (20 of 108 
or 19%). After the project, however, there were many more comments relating to midge life 
cycles (15 of 108 or 14%; Table 4), causes of swarms and methods of control (37 of 108 or 
35%) and some comments about food chains and the ecosystem (7 of 108 or 6%; Table 4). It 
can be seen that after the project students had a much better understanding of the midge, its 
life-cycle, methods of control and how these organisms fitted into the ecosystem.  
 

 11



Table 4: The categories of understanding found in the responses of 26 students’ at Brampton 
High School to the open item on the questionnaire, “What do you know about midge?”  
 
 

Category of understanding 

Number of ideas 
represented on pre-
questionnaires (%) 
Total = 53 

Number of ideas 
represented on post-
questionnaires (%) 
Total = 108 

Relating to environment (pond/lake) 13 (24) 12 (11) 

Don’t know  11 (21) 0 

Relating to self/family/personal 11 (21) 20 (19) 

Misconceptions about midge 7 (13) 5(4) 

Relating to students’ environment 3 (6) 0 

Relating to midge breeding, causes and control 3 (6) 37 (35) 

Midge life cycle 0 15 (14) 

Food chain, ecosystem 0 7 (6) 

General comments 5 (9) 12 (11) 

 
The increase in complexity of students’ responses to this question is demonstrated in the 

following examples from Student 14 and Student 17. 
Pre-project questionnaire responses: 

Student 14: I have heard that they (midge) can get in your mouth and in your nose. 
Student 17: They are always in big swarms and move together. I think they are also 

attracted to light. 
Post-project questionnaire responses: 

Student 14: The adult midge lay eggs in the water then they evolve into larvae (still 
under water) then into pupa then out of the water into a adult. The adult 
midge survive for a max of 14 days. 

Student 17: The adult midge first lay eggs somewhere in the water and the eggs develop 
into larva then pupa and then become adults. Midge feed on decaying 
decomposing matter and anything that sinks to the beds of the wetlands. 

During post-project interviews, students from Brampton High School demonstrated 
considerable knowledge about the life cycles of midge (Student 5) and control of the midge 
(Student 16). 
Student 5: The adult midge, they lay the eggs in the water, then they evolve into the 

larvae, and then in the water still, the pupae. Then it comes out, the pupae 
evolve into an adult, and um, then they’re out of the water. And, to stop like 
the midge from like spreading too much they like have chemicals.  

Student 16: Okay. The [Name] lake is home to many plants and animals but mostly 
midge. From great numbers of midge there has been swarms of midge 
which was, which has become annoying to many people. As the midge grow 
older, they slowly move towards residential areas as they are attracted by 
light. The City [Council] is trying to control it by spraying the lake with 
chemicals twice a year to decrease the amount of larvae in the water. They 
are also telling people to get flywire with very small holes as midge can fly 
through the original ones and also to turn your outside lights off when 
they’re not actually needed. Midge are harmless but they are a pain to be 
around. 
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Kentish College 
Each of the 38 students at Kentish College completed mind maps before and after their 

project detailing their knowledge about the lake and its surroundings. Each of the students’ 
mind maps often represented a number of distinct ideas. The ideas evident in the mind maps 
were classified into five categories of understanding (Table 5). The number of ideas 
represented for each category was calculated for the pre-project and post-project mind maps 
and are show in Table 5.  
 
Table 5: The categories of understandings found in the mind maps of 36 students at Kentish 
College drawn in response to the open questionnaire item, “What do you know about the 
lake?” 
 
 

Category of understanding 

Number of ideas 
represented on pre-
questionnaire (%) 
Total = 170  

Number of ideas 
represented on post-
questionnaire (%) 
Total = 307  

Diversity of living things 
(e.g. swans, ducks, kangaroos, turtles) 

73 (43) 113 (37) 

Personal/family use of the environment 
(e.g. feed ducks, went on bushwalk, had a picnic, played on 
slides, rode my bike etc) 

61 (36) 24 (8) 

Diversity of physical environment  
(e.g. jetty, BBQs, playground, bins, sand, water) 

29 (17) 47 (15) 

Factors impacting on the health of the lake 
(e.g. pollution, lake drying up, phosphate, rubbish, salinity) 

4 (2) 98 (32) 

Public responsibility for the lake environment 
(e.g. we should recycle; we shouldn’t let domestic animals into 
the environment) 

3 (2) 25 (8) 

 
 
Prior to the project the students’ knowledge of the lake represented on their mind maps 

was mostly related to the living things found at the lake such as ducks and kangaroos, 
personal family uses of the environment such as bushwalking and picnics and some 
knowledge of the physical environment such as the jetty and playground (Table 5). After the 
project, the total number of ideas represented on the students’ mind maps increased from 170 
to 307 (Table 5). The proportions of the kinds of ideas represented also changed. For 
example, a much larger proportion of ideas on the mind maps related to factors impacting on 
the health of the lake, such as pollution, phosphates and salinity and also the public 
responsibility for the lake environment, such as recycling and preventing domestic animals 
from going into the lake environment (Table 5). 

An example of one students’ mind map is illustrated (Appendix 2) and shows the 
significant difference in the students’ pre and post-project knowledge. The pre-project map 
contains references to mainly birds and kangaroos, whilst the post-project map shows an 
increased awareness of the diversity of living things that live around the lake (including 
insects, crustaceans, fish, trees and reptiles) and the physical environment. In the post-project 
mind map the student also lists a number of factors that relate to the ‘health’ of the lake 
(phosphate, algae and rubbish), and has a wider understanding of the public use of the lake 
(including tourists, bushwalking, picnics). 
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Student interviews prior to the project demonstrated that students tended to look at the 
lake from a personal perspective with stories and anecdotes relating to picnics, barbeques and 
parties. 
Student 19 I’ve been down the lake a few times before. Last time I came down for 

Michael’s birthday and we played soccer and climbed in the trees. 
Student 22 I go to the lake every Easter with my family, it’s usually really full of water. 

But this year we went to Geraldton and Kalbarri instead... I like the lake 
because it’s relaxing.  

After the project, when students commented about the important things they felt they 
learnt about the lake, they focussed on more external, world-view topics with stories about 
pollution and nutrients in the lake.  
Student 42: The most useful thing I learnt was in the project because I was doing the 

environment things and I learnt more about pollution and toxic fertilisers 
and more about Joondalup Lake. 

Student 31:  [I learned about] how much nutrients it’s [the lake’s] got in the water. Cause 
like, how we did experiments and like, how it’s polluted and that kind of 
stuff… It’s in-between, it’s got quite a lot of nutrients but not too much so 
it’s not too polluted… [The nutrients get in the lake] through drains and 
through streams. They lead into Lake Joondalup. 

A comparison of the comments from the pre and post-project interviews indicated that 
students had a more detailed understanding of the factors that impacted the Lake. Moreover 
they were able to relate their personal experiences and the environmental consequences. For 
example prior to the project, Student 20 talked about his personal experiences at the lake.  
Student 20: I think when I was young we went down there [to the lake] just to have a 

picnic. Or maybe once we went down there and we played a bit of cricket 
and football, because we were going down to have a barbecue there. 

After the project Student 20 made the link between human activities such as picnics and 
walking the dog and the associated litter with environmental problems in the lake such as 
excess nutrients. He also was able to give an explanation of how pollution gets into the lake, 
of acid rain and he also remembered how he learnt about these ideas through a classroom 
modelling activity. 
Student 20:  I learnt that having just a normal day like picnics and stuff actually creates 

problems for the lake. Like, litter entering the water. Even with walking 
your dog next to the lake, it’s not very nice because when the dog does a 
faece [sic], it’s mixed with different nutrients in the lake, so it pollutes. 

Interviewer: What do you know about the nutrients? How do they get in the lake? 
Student 20 Oh they can get in there all sorts of ways like chemicals, from factories. 

Also acid rain because of factories polluting the air. It all creates, all the 
chemicals mix in with the clouds, which creates acid rain. And that goes 
into the lake.  

Interviewer: How did you learn about that? 
Student 20: Oh, we had a model. About one metre by one metre, and we were doing sort 

of, like a model and we put different coloured dyes and stuff, and you’d 
pour the dyes over, for like different things. 

 
Student Perceptions of and Attitudes to their Project 
 

Brampton High School 
There was very little change in students’ perceptions of and attitudes towards 

experiences in their science classes at Brampton High School before and after the project 
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(Table 6). There were only marginal improvements in the students’ perception of the 
usefulness of the information they learnt (from 2.7 to 2.8; Table 6) and in how interested they 
were in what they were doing during the project compared with the previous term’s science 
class (2.2 to 2.3; Table 6). Students felt that during the project they had less opportunity to 
plan and conduct their own experiments (2.5 to 2.1; Table 6) and they felt they had less 
opportunity to investigate how science works in the outside world (2.5 to 2.3; Table 6). 
Students did acknowledge that they had more opportunity to talk to people outside the school 
about science (1.6 to 2.0; Table 6). This reflects the two council representatives who gave 
students a talk on midge as an introduction to the project (Table 2, Lesson 1), and the 
university research assistant who met the students at the lake to talk about midge and their 
environment (Table 2, Lesson 11). During post-project interviews, student attitudes were 
ambivalent; with about half stating that the project was not interesting or relevant to them. 
Some students did say they would like to continue the project into the next term as they 
acknowledged that the project was unfinished.  

 
Table 6: The average score of students’ responses to questions in the pre- and post-project 
surveys at Brampton High School and Kentish College (never – 1 point; most lessons – 4 
points) 
 
 Brampton High School 

(n=25 students) 
Kentish College 
(n=36 students) 

 

Question 

Pre-project 
average 
(std) 

Post-project 
average 
(std) 

Pre-project 
average 
(std) 

Post-project 
average 
(std) 

I talked to other students about my ideas in science  2.6 (0.9) 2.6 (0.9) 3.0 (0.8) 3.0 (1.0) 

I made up my own science notes with friends or by myself 2.5 (1.1) 2.7 (1.0) 2.5 (1.0) 2.9 (0.8) 

I learned a lot of useful information 2.7 (0.8) 2.8 (1.0) 2.9 (1.0) 3.5 (0.6) 

The teacher let us plan and do our own experiments  2.5 (1.0) 2.1 (1.0) 2.5 (1.1) 2.7 (0.8) 

I was interested in what we were doing 2.2 (0.9) 2.3 (1.0) 2.8 (1.1) 3.5 (0.6) 

We talked with people from outside school about science  1.6 (0.8) 2.0 (0.9) 2.0 (1.1) 2.6 (0.9) 

We did science activities outside the classroom 2.1 (0.6) 2.3 (0.5) 2.5 (0.8) 3.2 (0.5) 

We investigated how science works in the outside world 2.5 (0.8) 2.3 (0.9) 2.0 (1.0) 3.2 (0.7) 

We thought of our own questions to investigate 2.3 (1.0) 2.1 (1.0) 2.0 (0.9) 2.8 (0.9) 

We had to search for information ourselves  3.1 (0.9) 3.2 (0.8) 3.0 (0.9) 3.2 (0.7) 

 
 
Kentish College 
Students at Kentish College were more positive in general in their perceptions of and 

attitudes towards science compared with the students at Brampton High School (Table 6). The 
change in perceptions and attitudes from the previous term of science compared with the 
project also tended to be greater compared with the changes at Brampton High School (Table 
6). For example, students felt they learned more useful information (2.9 to 3.5; Table 6) and 
they were more interested in what they were doing (2.8 to 3.5) during the project compared 
with the previous term’s science class. There also was a considerable increase in the number 
of times that students perceived that they did activities outside the classroom during the 
project at Kentish College (2.5 to 3.2; Table 6). This probably reflects the number of 
excursions including visits to the local waste water treatment plant, several trips to the lake to 
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measure water quality and temperature as well as an activity day at the lake (Table 3; Lessons 
4, 5, 7 and 14). Students also reported an increase in the number of times they felt they 
thought of their own questions to investigate during this project (2.0 to 2.8; Table 6). Students 
also reported that during the project they felt that they investigated how science works in the 
outside world more frequently (2.0 to 3.2; Table 6) and talked more frequently with people 
outside of their school about science (2.0 to 2.6; Table 6). 
 

Discussion 
Integration and school context 
The implementation of the projects in the two schools showed considerable contrasts 

that can be attributed to the school context and this, in turn, impacted on the scope and nature 
of integration during the projects. 

Aspects of the school context that limited the integration between subjects in Brampton 
High School were both physical and philosophical. The curricular structure of the school into 
subject-based departments, the subject-based training of the teacher and her history of 
science-based teaching strategies and resources meant that the disciplinary vision of 
knowledge was highly valued by individuals and subject departments. When an attempt was 
made to integrate with other subjects, the fact that the content and assessments in each subject 
had already been determined created a definitive, philosophical barrier to any chance of 
subject integration. The closed nature of the classrooms and the common assessment tasks 
across all Year 9 classes in the school meant that teachers did not have the freedom to deviate 
to a large degree from the prescribed, discipline-based syllabus. These aspects of the school 
suggest a curriculum philosophy that is focused on the specialisation and depth of knowledge 
associated with learning within traditional subjects such as science. The context and 
philosophy at Brampton High School clearly resulted in the students' learning being focussed 
on the content and processes of science, even though the explicit purpose of the project was to 
integrate.  

In Kentish College the environmental issues associated with the lake were the driving 
force behind the curriculum. These were clearly representative of the core-shared values 
underpinning the curriculum, such as social and civic responsibility and environmental 
responsibility. The subject disciplines, while seen as important by the teachers, were 
subordinate to these issues. Concepts and processes from several disciplines, in particular 
science and social science, were used to inform and understand aspects of the central issue of 
the well-being of the lake. The physical structure of Kentish College into learning 
communities, with large, open classrooms and teams of teachers with semi-specialist and 
generalist training contributed to the ease with which the project was integrated across the 
curriculum. The communication and collaboration of individual teachers in the teaching team 
and the focus of the syllabus on the core-shared values of the curriculum meant that this 
project, was by nature, integrated.  

The kind of integration that occurred at Brampton High School was primarily between 
the school subject of science and the real-world contextual issue of the midge in the local 
environment. There was very little integration between the subjects taught in the school. From 
an integrated perspective of curriculum, this form of curriculum can be viewed as limited 
because the subject of science was the driving force for what and how the students were 
taught. From a discipline perspective of curriculum, however, it can be observed that the 
content and processes of science as a discipline were maintained and perpetuated throughout 
the project with the focus on academic rigour. 

From an integrated perspective of curriculum the project implemented at Kentish 
College can be seen as highly integrated. Not only were the activities in school integrated 
with a real-world context of a local lake, but the school subjects, while identifiable, were 
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integrated with each other through a focus on the environmental issues of the lake. From a 
discipline-based perspective of curriculum, however, serious concerns could be raised about 
the lack of status given to science as a distinct and specialist aspect of the curriculum and 
whether appropriate time was allocated to the sequential mastery of scientific knowledge and 
processes. 
Learning and attitudes 

The student learning at Brampton High School tended to be of the concepts and skills 
that are traditionally taught and learned within the discipline of science. Prior to the project, 
student narratives about midge related to personal experience, for example, how the midge get 
in your nose, hair and mouth, and where swarms of midge can be seen. The transfer of 
knowledge for the students at Brampton High School tended to be between the ideas learnt in 
the science classroom and the midge problem. For example, students learnt about food chains 
and energy transfer and transferred this knowledge to the midge by discussing the food chain 
from algae to midge, frogs and tiger snakes. The transfer of knowledge in this way was strong 
and the focus of the students on the midge issue clear, however, many students were not 
motivated by the midge project and claimed that they did not find it relevant to their lives.  

The student learning evident at Kentish College encompassed large, global concepts 
that were explored and reinforced in both science and society and environment. Prior to the 
project, the student narratives about the lake reflected their personal experiences visiting the 
lake, having picnics and engaging in activities such walking the dog. After the project, 
students' narratives indicated they could discuss concepts such as pollution in the context of 
the lake and were more aware of plant and animal diversity. 

The transfer of knowledge between subjects at Kentish College was strong and the 
focus of the students was not necessarily on the learnt concepts (for example, aquifers and salt 
concentrations) but on the process and the values that were embedded in those concepts (such 
as human action that can limit salinity problems). Students linked ideas discussed with 
community scientists (such as bacteria and algal blooms) to their observations of water 
collected from the lake. In this way, they were able to make connections between school 
science and the real world. The students were motivated about using equipment and skills that 
they had learned in the science classroom, such as measuring turbidity and acidity, in the field 
and thinking about what the levels their measurements revealed might mean for the animals 
and plants in the lake.  

From a discipline-based perspective of curriculum, the learning that occurred at 
Brampton High School can easily be classified into the Life and Living outcome of the 
Curriculum Framework of Western Australia (Curriculum Council, 1998). The students were 
involved in content and processes that significantly enhanced their understanding of this 
outcome and contributed to their application of these scientific concepts and principles to a 
real world issue. From an integrated perspective of curriculum, however, questions can be 
raised about the attitudes of the students. It is possible that through the lack of consideration 
of the broader social, aesthetic and political aspects of the midge problem through disciplines 
other than science, and the values inherent in the methods that are used to control the midge, 
that their learning was limited and narrow and did not represent the holistic way that 
knowledge is considered to exist outside school. 

From an integrated perspective of curriculum, the students in the project at Kentish 
college demonstrated learning that was focussing on the external, real world and the 
distinction between subjects was neither clearly defined nor perceived as important. From a 
science discipline-based perspective of curriculum, the learning at Kentish College, such as 
strengthened values and attitudes towards the environment, could be considered difficult to 
define and difficult to test. From this perspective it is questionable whether the students have 
been grounded in important concepts so that future instruction within the same discipline of 
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science can assume certain basic knowledge and aim for a cumulative approach to knowledge 
construction. 
School context, curriculum integration and student learning and attitudes 

The discussion in the previous paragraphs that considered the impact of context on 
integration and the subsequent learning and attitudes towards science in the two schools from 
two different perspectives has highlighted the importance of theoretical frame when analysing 
research findings. From a science-discipline based perspective, the project at Brampton High 
School is seen as being highly successful, but from in integrated perspective of curriculum, it 
is Kentish College’s project that could be considered to be successful. When the difference 
between the schools’ contexts and philosophies are taken into consideration the differences 
between the schools in terms of implementation of the project and the subsequent student 
learning and attitudes are not surprising. What is important from a research perspective is that 
there is no mismatch between the context and philosophy of a particular school and the 
theoretical lens used to view the data collected from the school. At the very least, researchers 
need to be open about what it is they value when reporting their evaluations of teaching and 
learning. This insight may shed light on the issue we raised earlier of research in the past 
about integrated curricula being equivocal. Perhaps much of the previous research has not 
taken into consideration the context and philosophy of the school, or been explicit about the 
theoretical frame of reference used to make judgements about the success or otherwise of the 
teaching and learning under consideration. 

Based on our findings in this research and our subsequent discussion, we would like to 
speculate about the relationship between school context, curriculum integration and student 
learning and attitudes. We believe that the school context and philosophy constrain the kind 
of curriculum, whether integrated or discipline-based, that can be enacted in a school. In turn, 
the approach to curriculum will constrain the nature of the learning and perhaps even the 
attitudes that result in the students (Figure 1).  
 
 
 
 
 
 
           Constrains 
 
 
 
 
 
 
           Constrains 

Approach to Curriculum 
(e.g. discipline-based or integrated) 

School Context and Philosophy 
(e.g. traditional academic high school or 

middle school philosophy) 

 
 

Nature of the Student Learning and 
Attitudes 

(e.g. content and process focussed or 
values focussed learning)

 
 
 
 
 
Figure 1: A schematic representation of the relationship between school context and 
philosophy, approach to curriculum and subsequent student learning and attitudes 
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From a research perspective it is important to note the impact that these constraints, 

represented in Figure 1, have on the conclusions that researchers might reach. If the school 
under scrutiny has a middle school context and philosophy, for example, and the curriculum 
is highly integrated, then if researchers view the learning from a disciplinary perspective it is 
very likely that it appear as if learning of little value is taking place. Similarly, if a school has 
a traditional, academic approach and the curriculum is delivered as clearly designated and 
defined subjects, then to examine the learning from an integrated perspective will only result 
in disappointment at what may be viewed as inadequate outcomes. In the research presented 
in this paper, the worldly interpretive framework has enabled us to view the implemented 
projects from two perspectives, a discipline perspective and an integrated perspective, and to 
illuminate the successes and limitations of each project in a less constrained manner than is 
possible when only one perspective is used. 
 

Conclusion 
 
The importance of this research is that it not only shows the way that school context 

impacts on the implementation of integrated, community-based projects, it also begins to 
illuminate the way that student learning is impacted. The traditional high school implemented 
the science project in one Year 9 academic extension class with a specialist biology teacher. 
There was little integration between subjects, but there was integration between the content of 
the ecology syllabus and the real-world problem the students investigated about midge in the 
local environment. Student learning was focussed on the content and processes of ecology 
with explicit links made to the midge as an example. The purpose-built middle school 
implemented its project in a learning community of 120 students and five teachers. There was 
extensive integration between learning areas and integration from the learning areas to the 
project topic of nutrients in the local lake. Student learning of the content was focussed 
through the core-shared values of the curriculum, such as social and civic responsibility and 
environmental responsibility. 

Context was found to play a critical role in the implementation of the projects and 
subsequent student learning. We conclude that school context and philosophy constrain the 
approach that is taken to curriculum, whether discipline-based or integrated, for example. In 
turn, the approach to curriculum constrains the nature of the student learning and potentially 
student attitudes. The findings of this research are surprisingly neat and tidy because, in 
retrospect, they do not challenge our expectations. In some ways we would have preferred to 
document cases that fell outside our expectations and that may be a direction that we can take 
with our research in the future. We wonder if there are examples of integrated projects that 
are not restricted by the school context and philosophy. Further, we wonder, are examples of 
student learning that are not constrained by the nature of the implemented curriculum? In 
making our conclusion, we are aware that we have presented it in rather negative terms. We 
use more positive terms, that is, the context and philosophy of a school enables the 
implementation of particular approaches to curriculum and that these approaches to 
curriculum, in turn, enable particular kinds of student learning. However, we do feel that the 
evidence presented in this paper justify the focus of constraint that we have chosen to take. 

The most significant conclusion that can be made with regard to this research is the 
importance of researchers being aware of the values implicit in their theoretical framework 
when evaluating teaching and learning. The worldly interpretive framework employed in this 
research has established that the same classroom environment can be judged in very different 
ways according to the theoretical perspective being used to make the judgements. In this 
research, it was demonstrated that either of the school contexts could have been judged as 
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being beneficial or detrimental to student learning when viewed from either a disciplinary-
based perspective of curriculum or an integrated perspective of curriculum. Our purpose, 
however, was not to reject either of the approaches based on the evidence, but to enhance our 
understandings of the ways that context impacts the implementation of integrated projects and 
subsequent student learning. We feel we have achieved this important goal. 
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APPENDIX 1 – Student Pre Project Survey  

  
2005 SCIENCE SURVEY – BEGINNING TERM THREE 

My 
School 

 My Teacher's Name  

My Name   

 
I am in year       3       4       5      6       7       8       9      10       11 (Circle which year) 

I am a      boy (1)       or          I am a      girl (2) (Circle which is right) 
 
Here are some questions about your science lessons at school. There are no right or wrong 
answers. Please read each question carefully then put a circle around the number that is right 
for you. If you make a mistake, cross it out then put a circle around the right number. 

How often did these things happen in your science 
lessons LAST TERM? 

 
Never 

1 or 2 
times 

A few 
times 

Most 
lessons 

 

1. I talked to other students about my ideas in science. 
 

1 2 3 4  

2. I made up my own science notes with friends or by myself. 
 

1 2 3 4  

3. I learned a lot of useful information. 
 

1 2 3 4  

4. The teacher let us plan and do our own experiments. 
 

1 2 3 4  

5. I was interested in what we were doing. 
 
 

1 2 3 4  

6. We talked with people from outside school about science. 
 

1 2 3 4  

7. We did science activities outside the classroom (like in the 
playground or bush or on an excursion). 

 

1 2 3 4  

8. We investigated how science works in the world outside. 
 

1 2 3 4  

9. We thought of our own questions to investigate. 
 

1 2 3 4  

10. We had to search for information ourselves. 
 

1 2 3 4  

 

Please write down what you found most useful to you in your science lessons. Please say 
why. 
(Go over the page if you need more space). 
THANK YOU FOR YOUR HELP 
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APPENDIX 2 - An Example of one Students’ Mind Maps 
 
Student 14 Pre-Project mind map 
______________________________________________________________ 

 
 
 
Student 14 Post-Project mind map 
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