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The Queensland School curriculum council has recently released the first of the eight new 
syllabus document: the years 1 to 10 science syllabus. Whilst change is nothing new, what 
is different is that it is the first time for teachers to be involved in writing and developing their 
own school-based program. Previously science syllabuses in Queensland were written in a 
form that required little or no school based curriculum development. This paper reports on a 
pilot study that was conducted over a school year. The study provides a perspective of 
science curriculum change by practicing classroom teachers. Data were collected through 
focus groups and interviews with teachers and gauged in the early phase of implementation. 
Major findings to be discussed include; planning, implementation of a science unit and 
methods of evaluation. The study specifically addressed the two issues in the new syllabus; 
planning of outcomes based assessment and constructivist approach to learning. The 
researcher as a participant observer has adopted Eisner's methodology of educational 
criticism. This methodology provides a rich analysis and portrayal of the concerns of 
teachers in school based curriculum development that may not otherwise be expressed. 
This paper provides an insight into the practical theories held by teachers, which may impact 
on their preparedness to adopt the new curriculum. The implications for professional 
development and curriculum writing will be discussed further. 

Introduction 

Educational reform was a major concern in the latter part of the previous millennium and 
continues to be so into this new millennium. Curriculum reform is presently being 
implemented right across Australia particularly in the field of science and technology 
(ASTEC 1997; Boston 1999). Some teachers would see curriculum reform as an elusive 
endeavour with platonic ideals (Dreyfus 1994). Yet it is a necessary endeavour if we desire 
to improve the quality of children's learning. 

The Queensland School Curriculum Council has recently released the first of the eight new 
syllabus documents: the Years 1 to 10 Science syllabus. Whilst change is nothing new, what 
is different is that it is the first time for teachers to be involved in writing and developing their 
own school-based program. Previously science syllabuses in Queensland were written in a 
form that required little or no school based curriculum development. Teachers are asked to 
achieve three tasks with this new syllabus: first, review their own teaching philosophy; 
second, implement an outcomes based approach for planning and assessment, and third be 
involved in writing and developing their own school based program (Queensland School 
Curriculum Council, 1999). As this is the first time for such a significant change to be made 
to curriculum in Queensland there exists a void of understanding of just how classroom 



teachers shape and implement a syllabus. There is an urgency to better understand how 
teachers shape a newly introduced syllabus so that future curriculum documents and 
professional support can better assist the classroom teacher. 

Background 

1.1.1. Imposition of Change 

The imposition of any change, not only in curriculum can lead to low morale, dissatisfaction 
and reduced commitment (Brice, 1998; Eaton, 1998). Teachers are left with a choice of 
either embracing the change that is imposed upon them or resist curriculum change by 
closing the classroom door. Research shows that the latter is so often the case (Czerniak, 
Lumpe, & Haney, 1997). 

A review of literature signals the warnings regarding change: "The more complex the change 
the less you can force it," (Fullan 1993, p. 35). A true change in curriculum is not possible 
without a change of teacher belief system (Archer, 1999; Schwer, 1995; Sikes, 1992). "So 
much of teaching is rooted in who we are and how we perceive the world," (Zeichner & 
Liston 1996, p. 23). These warnings alert the policy makers and curriculum writers that there 
is a need to recognise the important role that teacher plays in the shaping of the curriculum 
(Hughes 1991; Tanner & Tanner 1995). Studies in many fields of curriculum have 
demonstrated repeatedly that there is always a difference between the intended curriculum 
and the enacted curriculum (Arjun, 1998; Fox, 1997; Klein, 1997; Schwer, 1995). This is 
because teachers play a key role in shaping the curriculum. Teachers will reshape the 
curriculum to their intent and purposes and it is time to direct the research of curriculum 
toward the enacted curriculum (Cho, 1998; Snyder, Bolin, & Zumwalt, 1992). 

Issues with the curriculum changes being introduced 

There are two major issues when it comes to specific changes with the introduction of the 
new science syllabus. These are the introduction of outcomes based assessment and a 
constructivist approach to learning. 

Planning of outcomes based assessment 

Outcomes based education assumes that there's a predictability, clear control and clarity of 
assessment. As will be demonstrated in this paper the introduction of outcomes based 
approach raises concerns in teachers' minds as to whether or not their existing teaching 
approach has been successful and whether or not outcomes based approach does improve 
instructional methods. Studies conducted in South Africa (Arjun, 1998; Soudien & Baxen, 
1997), and in England (Lawton, 1993) also raise concerns over the effectiveness of 
outcomes based education. Teachers are expressing their concern as to the true motive of 
change as to whether it is truly educational (Lawton, 1993; and Smyth & Dow, 1998). There 
is concern over the ambiguity of how one determines if an outcome has been successfully 
achieved. There is concern over the amount of time spent in lesson preparation and whether 
or not such outcomes will not be used to gauge a teacher's professional ability (Smyth & 
Dow, 1998). 

Constructivist approach to learning/Inquiry based learning 

The second aspect is the constructivist approach to learning. In an after school professional 
development session conducted toward the end of 1998 for staff drawn from three schools 
the question was asked to a group of more than twenty-five teachers if they understood the 
term constructivism. Only one teacher was able to explain the term to the visiting lecturer 



and that person was the researcher. At a primary and high school recently visited this year, 
a classroom teacher and a science teacher each asked the question: What does the term 
constructivism mean? This clearly demonstrates the need for teachers first to build their 
understanding of constructivism before curriculum developers could even think of seeing a 
realistic change in curriculum (Airasian & Walsh, 1997; Holloway, 1999; McGee, Schwartz, & 
Purcell, 2000). 

Aside from not fully understanding the term, constructivism raises a number of concerns for 
the classroom teacher that he or she may not be ready to come to terms with (Perkins, 
1999). For the teacher using the constructivist approach three questions are asked: How do 
I plan my lessons to effectively take this into consideration the time factor? How do I 
effectively cater for the range of abilities? Do I have a responsibility as a teacher to tell the 
answer to my students? These are just some of the questions that teachers are coming to 
terms with in the introduction of the new science syllabus when using constructivism. 

Aim of the study 

The aim of this paper is to report on a pilot study that demonstrates a perspective of science 
curriculum change by nine practicing primary classroom teachers over a school year. It 
seeks to highlight experiences of the classroom teacher with the new science syllabus and 
how those experiences, may contribute to future curriculum development and 
implementation. The study addressed two curriculum issues; planning of outcomes based 
assessment and constructivist approach to learning. Of the nine teachers who participated, 
this study specifically describes the experiences of four of those teachers engaged in 
planning; implementing and evaluating students work after being provided professional 
development sessions in the new science syllabus. 

Methodology 

This study adopts a qualitative approach based on Educational criticism. Founded originally 
in the Arts, and based upon the work of Elliot Eisner the aim of this methodology is to 
"enlighten in order to improve," (Eisner & Flinders 1994, p. 385). This methodology requires 
the researcher to be an expert in their chosen field in much the same way for a person to be 
an art critic. Unlike other research methodologies educational criticism assumes the 
researcher to have professional training as an educator and relevant experience as a 
classroom teacher (Eisner, 1991). 

This apparent bias of incorporating the views of the researcher in the methodology may 
initially be seen as a weakness but in effect strengthens the methodology. The researcher, 
who in this study is myself, is able to have what I call, a binocular view of the phenomena at 
hand. By having a theoretical background through one view, and highly valued craft 
knowledge (Shulman, 1987; Leinhardt, 1990; Ritchie, 1998) through the other will provide a 
balanced perspective with an increased depth of field. 

Therefore it is essential for me as the researcher, to briefly establish my credibility. I have 
had the opportunity to be involved in curriculum development through seventeen years of 
teaching and administration experience. I possess qualifications in teaching, curriculum 
development and post- graduate qualifications in management. The first five years of 
teaching experience were in secondary followed by twelve years in primary education. It is 
with this binocular view I will endeavour to present a greater depth of field of how teachers 
shape the curriculum through their beliefs and practices. Given then the nature of the 
methodology as explained, as the researcher or educational critic I will henceforth use first 
person in the appropriate context. 



What, further sets educational criticism apart from other research methodologies is the 
nature of data verification. Generally in qualitative research validation or verification 
(Creswell, 1998) is established through triangulation of data. Educational criticism uses three 
other measures of verification employed in educational criticism (Eisner, 1991). These are 
structural corroboration-the compilation of data in a variety of forms to find a common a 
thread. It is the preponderance of evidence such as would be found in a court of law. 
Second, referential adequacy is to provide a rich description of what is taking place. Third, 
consensual validation is educators sharing with each other their experiences around a 
common experience. 

Structural corroboration 

To achieve structural corroboration there were four independent interviews, two focus 
groups, four classroom observations with follow up interviews conducted before and after 
each lesson and the day-to-day informal discussions and observation with teachers. 

First there was a one hour focus group session conducted with five teachers representing 
grades three, four, five, and seven. Two teachers from grade three chose to participate. 
Representation of each grade level was desired to ensure an overview of opinion. However 
not every teacher was either willing or able to participate. Nevertheless a representation of 
lower middle and upper primary was ensured. Three topics were discussed. These topics 
were; the comparing of past science syllabus documents the 1968 and the 1980 with the 
newly formulated science document, what makes a good science syllabus, and eight 
assertions (beliefs) regarding science curriculum. Teachers were provided samples of the 
past two science documents for discussion. 

Second, following the focus group session, on different days four interviews were conducted 
again with different teachers representing lower, middle and upper primary - Grade two, 
Grade four, Grade five and a Grade six. In the interviews the teachers were asked to 
respond to the same three topics and once again provided with copies of the three science 
syllabus documents. 

Third there were the classroom observations, which consisted of two classes from the lower 
primary- grade two and three, one class from middle primary- a grade five, and one class 
from the upper primary- Grade six. Each class was observed conducting at least one and 
sometimes two science lessons. At the beginning and end of each lesson a short interview 
was conducted that focused upon aspects of the lesson. In the pre-lesson interview, 
questions focused around planning and organisation of the lesson. The post interview 
session was reflective in nature and provided clarification of observations made and allowed 
the teacher to reflect upon their teaching practice in all areas including assessment. 

Fourth there was constant contact with the teachers on an informal basis. This was achieved 
because the researcher was a teacher of the school and so the database includes the 
regularity of formal and informal observations. 

Consensual validation 

Consensual validation was achieved by conducting another focus group at the end of the 
year with the four teachers who had been observed teaching a lesson. They were provided 
with a list of statements and quotes that the researcher had compiled in his interviews and 
class observations. These statement and quotes were grouped into three categories; 
planning, implementation of a lesson and assessment. The teachers were not able to 
determine if the statement was a direct quote by one of them or an observation made by me. 
Each statement was written as a quote. The teachers were first asked to read the quotes 



and discuss which of those quotes best represented their classroom experience. Comments 
about other classes or indirect comments that were not directly part of their personal 
experience were excluded. 

Referential Adequacy 

Referential adequacy is achieved through the descriptions provided by myself as the 
researcher in the results and discussion of the paper presented. The more recorded 
description of the experiences that the participants have seen to have the greater the 
referential adequacy. It is anticipated that this paper will provide that experience. 

This rich description has further been enhanced by the recognition of the teachers who 
viewed me as a trusted and respected colleague one who had worked alongside them for 
the past five years as classroom teacher and science coordinator. Even after my resignation 
from the school half way through the year, continued and sustained contact was maintained 
with the participating teachers. This privilege provided access to the classrooms at any time 
during the school day. The relationship with the teachers and the right of access that I had 
obtained, furnished additional insight into the concerns that teachers had with the new 
science syllabus. 

Context of the study 

Alpha State School is a large primary school located in a middle-income socio-economic 
suburb of south Brisbane. The suburb was established sometime in the mid-seventies. The 
school has an enrolment of approximately eight hundred and seventy students. There are 
thirty-nine teachers on staff including specialist teachers and two deputy principals and 
principal. 

The nine teachers who volunteered for the study had a minimum of five to a maximum of 
thirty-seven years teaching experience between them. All of the teachers had been on the 
staff at the school for at least three years and had been involved in the professional 
development of the new science syllabus during the past two years. None of the teachers 
possessed additional qualifications in science. The four teachers that were observed in their 
classroom taught grades: two, three, five and six. 

The school had for many years established various committees to oversight curriculum 
areas. The school fostered a strong sense of participative decision-making and encouraged 
the teachers full involvement in the decision making process. Teachers were encouraged to 
be on at least one committee yet many of them freely volunteered to be on more. The 
science committee consisted of four teachers each representing lower middle and upper 
school. I was the coordinator of the science committee. In the year prior to the 
implementation the committee spent a great deal of time writing and developing its own 
school-based program in accordance with the new syllabus guidelines. The committee was 
initially responsible for organising professional development and spear heading the 
implementation of the syllabus however, in the year of implementation with the introduction 
of a new administration, compounded with industrial action by the Union and my resignation 
the intentions of the committee were never fully realised. 

Professional development directly related to the science syllabus had been provided over a 
two-year period. Prior to the year of implementation there were five professional 
development sessions provided at the school at different times during the year. Two after 
school sessions and one half day session were conducted by the district education adviser, 
another after school session involved teachers participating in identifying what should be 
included in the school based program, and the fifth session was conducted on a pupil free 



day where the school combined with two other schools in the district. During the year of 
implementation teachers were provide a copy of the new science syllabus document 
together with a school based developed program. They were also provided with support 
from the education advisor at year level meetings, and collectively at a one-day professional 
development session in early October. 

Results and Discussion 

Three stages were explored in depth: the planning of a unit, the implementation of a lesson 
and the assessment of the students. In each stage, I sort to establish to what extent was the 
syllabus being relied upon? 

Planning a unit 

The objective was to ascertain the issues and concerns that teachers had with planning a 
unit using the new science syllabus. Data revealed a number of salient issues; the structure 
of the unit, references used in developing the unit in particular using the new syllabus 
document and its supporting material, and the amount of time taken to prepare a science 
unit. 

Structure of unit 

All four teachers believed strongly that integration was the most appropriate way to teach. 
Integration provided for them the most efficient way to teach and to achieve so many 
outcome statements for each subject. Language or Social Studies was observed to be 
predominantly the integrating device. When the teachers were asked if they would ever use 
science as their integrating device only one teacher expressed that she felt comfortable 
doing so. The reason for a particular subject becoming the integrating device is that it is 
probably more based on personal interest rather than pedagogical merit as seen by the 
responses of the grade three and six teacher. For example, the Grade six teacher said, "I 
guess because social studies syllabus really interests me and that's the way I usually try to 
fit things in." Additionally the grade three teacher replied, "Mainly because I like doing 
science." 

Of the four participant teachers only the grade five, teacher did not develop an integrated 
plan with her science lesson. This teacher had just recently attended a one-day seminar that 
addressed integration as an instructional strategy. When asked her view on integration she 
replied, "Integration is the way to go, to overcome the daunting challenge of so many core-
learning outcomes." However when observing her lesson there was no evidence of 
integration or any discussion of how she was going to integrate the lesson with other 
subjects. 

Reference material 

All four teachers drew upon a previous unit or lesson in the past year to achieve a core-
learning outcome in the science syllabus. Apart from the core learning outcome statements 
that are provided in the science syllabus the teachers did not draw upon any support 
material provided in the document. The teachers either used Primary Investigations, the 
1980 Queensland science source book or other material. In the second focus group session 
that was conducted at the end of the year, the four teachers were asked to respond to a 
number of statements or direct quotes made by either myself, or one of the teachers. One of 
the statements provided by me that I had observed regarding the use of the new science 
syllabus was; 



I seldom refer to the new science syllabus or its support documents and when I do it is only 
to find out what are the core learning outcomes. 

The response to this statement was a strong affirmative by all four teachers. The grade three 
teacher asserted, "I hate to admit it, but it is true," Another teacher clarified and added, "I 
tend to use the elaborations for just to spark you off in some ideas and then once you've got 
those ideas take you off in whatever direction you wish." (These elaborations that the 
teacher is referring to are brief explanations of the core learning outcomes.) 

The primary reference material for these teachers was either the 1981 Queensland science 
source book or Primary Investigations, but never did they refer to the new science syllabus 
and its support documents. The feeling toward the new syllabus was that it was not user 
friendly. This observation was confirmed in the transcript of the first focus group and in 
earlier interviews where the teachers were asked to make a comparison of past 1968 and 
1981 science syllabus documents with the new 1999 science syllabus. The subsequent 
portion of the taped transcript of the first focus group and interviews provide the highlights of 
those sessions: 

1968 It is very theoretical, knowledge-based approach. Here's some knowledge fill him up 
with that. And then test him at the end to see if he remembers it. 

1981: User friendly, easy to use, everything is in one book, hands on, somewhat restrictive, 
and sometimes impractical. 

1999: Constantly searching, open to interpretation, student oriented. Not a lot of content. It is 
not easy to follow the new syllabus. 

When the teachers were asked as to what makes a good science syllabus their responses 
were summarised as follows: 

A science syllabus should be: easily understood; provide background information; hands on 
activities; enough information for the average teacher to work with; set forward in a simple 
friendly manner; specified resources accessible; activities that provide a starting point for 
further investigation; and not a great deal of time consumed in the preparation of a lesson. 

Time 

Teachers were expressing frustration over the amount of time it took to prepare a lesson 
using the new syllabus. In particular it was observed that the teachers tried to match up core 
learning outcomes with something that they had already taught. In an interview with a grade 
four teacher she was asked: "What's the most challenging thing with the new science 
syllabus?" 

"The time that it takes to get your unit organised. The unit I'm doing actually has a module to 
it. So when I finish that, there's no module for my level for anything else. And the amount of 
work that I have to put in for that module is incredible. So to absolutely start. I don't ever 
want to start another unit. Because I don't have the time." 

The same frustration was observed and expressed by all four teachers who were observed. 
They were finding that it took a great deal of their time to plan a science unit. 



I asked one teacher that I was observing, "What are we doing tomorrow?" The teacher's 
response was, "I won't be doing anything tomorrow because it takes quite a bit of 
preparation." 

In the second focus group I followed up this concern about the use of time by asking the 
teachers to respond to the following statement that I had prepared, which I believed 
encapsulated their experience. The teachers' reply highlighted how time is a major 
consideration. 

"It takes a great deal of time to plan a unit of work or lesson especially now with the new 
science syllabus". 

Shelley There's a lot more to look up. A lot more documents to access. 

Rebecca Cross referencing this with that. 

Shelley And plus you have to find your own activities basically now. They're not spelt out for 
you. 

Francis Well initially I thought that it took a lot more time but because you've got these other 
texts that you can kind of refer to or well I'm now realise that the outcome. Some those 
outcomes can be applied to other things as well. 

Linda; Yer, well I actually did some stuff and I didn't realise until I looked at it and thought - 
Oh I did that outcome too Oh that's good. Then I didn't even realise that I had done it. So 
that was really nice. Tick I've done that one Oh good. Actually there's some stuff that isn't 
even in print that is on the internet. That the department that has got out too. Modules that 
haven't been printed. 

Francis I think mentally, I think that. Mentally I think that. Because of the fact that I'm having 
to change to something to come to grips with it. Mentally I think that. I'm not sure wether it's 
actually true. (sic) 

The above dialogue confirmed that the new science syllabus is more time consuming in 
preparing a unit or a lesson. Yet on the other hand, the teachers were somewhat optimistic 
that they would eventually spend less time in preparing a unit as they became more familiar 
with the new science syllabus. Nevertheless the teachers did already have the science 
syllabus in their possession for at least one year and had been provided a number of 
professional development sessions. It is my view that not much will change unless 
appropriate intervention is provided. 

Implementation of a lesson 

There were two aspects that stood out clearly in the observations of the lesson and 
subsequent discussion. These were the organisation of the learning process and 
establishing prior learning of children. 

Organising the learning environment 

In the classroom three of the four teachers used a story or factual information from books or 
magazines to commence their unit and only one teacher went directly to the science lesson. 
The Grade two, teacher referred the children to their previous lessons on dinosaurs to lead 
into a study of landscapes and asked them to cut out pictures from magazines to represent 



different landscapes. The Grade three, teacher used a storybook about a spider called 
"Spid" to investigate spiders. The Grade six teacher also started her science lesson from the 
story, "Island of the Blue Dolphins" to introduce food chains and food webs. Only the Grade 
five, teacher chose to launch directly into the lesson on chemical changes and the burning of 
substances. 

The use of group work though not explicitly stated in the new science syllabus, was seen as 
an acceptable approach by all four teachers when teaching science starting from a whole 
class discussion approach to that of smaller group work. In particular the Grade two, three 
and six, teachers were observed to follow this format. The following responses were 
provided by the grade two teacher in an interview concerning her views on group work. 

"I tend to always use group work when I conduct a science lesson. Sometimes I do it as a 
whole class but it is not as successful." 

"Why?" 

"I suppose for them to get ideas off each other too so they will go back and question each 

Other." 

"Why did you choose to set your desks that way and not in rows? 

"Usually for more space and I like the kids working in groups. I'm not a person out at a 
blackboard. Not for little kids maybe for upper school. I want them to be social and to learn 
to not to do everything by themselves." 

"Do you do group work with other subjects as well or it is more lends itself to science?" 

"It does. In social studies is more individual and Art is individual" 

"Why?" 

"Number of resources we have. I don't know... It's a subject that not everyone feels very 
confident in. I know I did. In social studies I always tend to do group discussions on the 
carpet but I don't usually break them up as much, always from a group to individual usually. 
In science it is more active. I think you have to be active in science." 

When the Grade five teacher was observed, it was noted that she commenced the lesson 
with a whole class demonstration and at the end of the demonstration the students returned 
to their desks to write up the agreed observations. The nature of the activity centred on the 
burning of a substance and required a whole class demonstration. When the teacher was 
asked concerning how she conducted her lessons she replied, "I do lots of chalk and talk 
and discussion." 

A number of motives began to emerge concerning group work so the four teachers were 
asked in a focus group, to collectively respond to this statement. "I tend to always use group 
work when I conduct a science lesson. Sometimes I do it as a whole class but it is not as 
successful." 

Shelley I tend to. 

Linda Um probably. 



Shelley I think sometimes because of necessity you need to do a whole class lesson for 
whatever reason don't have enough equipment or gear or whatever and its just easier than 
have the hassle of having kids throwing things at each other or whatever. 

Linda Yer I just circled the word always, I just do both depending on what it is. 

Rebecca I don't like the last part of it. Sometimes I do it as a whole class maybe that bit 
above it is not as successful in brackets and that one occasionally because sometimes we 
did a couple of them as a whole class because when we were starting the experiment was 
really necessarily to show the kids this is how you actually conducting this sort of 
experiment. I did it modelling how you behave doing it and they were watching and then they 
did the other ones so but our whole first one was a whole class one and then we wrote it up 
as a class so that. And that was really a modelling lesson because I was going to do a whole 
lot more very similar so just that it ... successful was I don't like. 

Overall, as demonstrated through the provided transcripts of the interview and the focus 
group session there were four reasons why the four teachers commenced their lesson as a 
whole class and then progressed into group work: First, group work is influenced by 
teachers' beliefs about teaching science and the nature of science as illustrated by the 
Grade 2 teacher's comments of her comparison of Art, Social Studies and Science and her 
final comment that science, "is more active." Second, as stated by Rebecca in the focus 
group session that for an experiment to be performed properly it should be modelled by the 
teacher. Third, as expressed by the Grade two teacher and equally by the focus group that 
amount of equipment will impact on how group work is organised. Finally, the teachers all 
saw that group work was a behaviour management strategy to keep the children focused. 

Establishing prior knowledge 

Establishing prior knowledge is an essential part of the new syllabus (Queensland School 
Curriculum Council, 1999). It was important to ascertain if the teachers were attempting to 
do this as it forms a critical part of the philosophy of constructivist learning which is 
foundational in the new science syllabus. 

No prior learning had been observed in any of the science lessons. There was no organised 
planned approach that the teachers used for gathering students prior understanding of a 
concept. There was no recording of either group or individual understanding of the children's 
prior knowledge of a science concept. 

When the four teachers were asked in the focus group session concerning this observation 
with the exception of one, admitted that they did not seek to establish children's prior 
understandings. The transcript of the taped interview below illustrates that they felt that they 
were to concentrate more on the content at hand, rather than finding out what the children 
did, or did not know. 

Rebecca All of the kids don't know all of the things all of the time. That's the thing I mean. 
Some know this and some know that and it never really overlaps does it? They all know a 
little bit here and there and if you put it all together they know heaps. But separately they 
don't usually know a great deal. 

Shelley I don't tend to do a lot prior information I must admit." 

Francis No I don't either" 

Shelley I think I'm pretty focused on what I want them to achieve. Headed in that direction. 



Linda Yes. We, (referring to her class) talked about what spiders were all about. We did that 
first otherwise some of them would have nothing to write. Wouldn't know anything. The main 
thing was that they body parts..." 

Phil Did they know this before the lesson? 

Linda Two thirds did. So the rest figured it out and learnt a lot from the discussion. We talked 
about where we had seen spiders on T.V. They had to use the two thinking hats. Which 
were the red and the white thinking hat. And they could choose any of the other thinking hats 
as well. 

The one teacher who felt comfortable about establishing children's prior knowledge enjoyed 
teaching science and used science as her integrating device. She also made use of various 
teaching strategies of the "Six Thinking Hats of deBeno and the question strategy of what I 
know and what I would like to know. 

It appears by the discussion of the focus group, interviews and observations that there are 
two possible reasons for teachers not seeking children's prior knowledge: That the teacher 
had prepared the lesson and did not want the program to change because of so much work 
involved. Secondly, the teacher may be afraid that the students would ask difficult questions 
and was not in a position to answer. This issue will need to be further explored. 

Assessment 

When teachers were asked to respond to the issue concerning assessment one teacher's 
response aptly summed up their feelings, "The bug bear of every teacher's life. Isn't it?" The 
intention here was to determine how teachers' conducted their assessment. There were four 
major issues that rose from the interviews and focus groups: determining if a child has 
achieved a learning outcome, an effective tool for assessment, group assessment versus 
individual assessment and the recording of observations. These issues were given to the 
second focus group as a collection of direct quotes provided either by teachers themselves 
over the course of interviews, or as observed statements. The four teachers provided the 
following responses to these issues: 

1. One of the biggest concerns that I have is how to I go about assessing the students and 
determining if they have achieved a core-learning outcome. 

Gillian Your impression or your interpretation of it might be different from somebody else's. 
So I think that' it's very discretionary. And it's always the kids in the middle, you know which 
ones how that you know which have it and which ones don't have it. But there's a class 
majority that you're never sure. (sic) 

2. When it comes to assessment I always tend to fall back on what they have done in their 
books. 

Shelley Yes because it's concrete. 

Linda Yer, it's really sad I think it's something that I always try not to but. 

Shelley But unless you formally record your observations to fall back on your memory is just 
hard 

3. You can do group assessment but it is not as effective as individual assessment." 



Linda Also I think it depends on the size of the group and the make up of the group. If your 
groups of three and sometimes you know and the trouble we have such big classes and it's 
really difficult and because I've got about four really lovely mothers in our class it's hardly 
ever that you get three or four mums to come in at one time. 

4. Much of my classroom observations are informal coupled together with assisting the 
children with the task. I do not formally or systematically record the observations of children's 
progress. 

Shelley I agree with that. 

Linda Yer. 

Shelley Time factor. 

The responses demonstrated that the four teachers were concerned with how to interpret a 
child's achievement in accordance to the core-learning outcomes and secondly how to 
effectively assess students who fall in the middle range of the learning curve. In terms of 
what instrument to use the teachers believed that bookwork was the only sure approach of 
gauging students' understanding without having to interview each child. 

Summary 

In planning the teachers preferred the idea of integration and they tended to use Language 
or Social studies as their integrating device. There appears to be no pedagogical reasoning 
behind the teachers' choice other than their personal preference for a subject. The teachers 
relied heavily on past lessons, and resource material that they had already previously been 
using. They did not make use of the new science syllabus document and supporting material 
other than to identify the core learning outcomes. Teachers expressed frustration over the 
amount of time spent in the preparation of a lesson in meeting these outcome statements of 
the new syllabus. The view of the teachers was that the new syllabus is not user friendly and 
does not lend itself readily to classroom use. 

I did not observe any change in the teaching approach of the four teachers after having had 
the new syllabus in their possession for a school year. Much of the teaching approach was a 
mixture of a process model to a didactic model of teaching science. The commencement of 
whole class lesson and then moving on to group work was observed to be a significant 
strategy of three of the four teachers observed conducting a lesson. The reasons for this 
strategy was influenced by; teachers' beliefs, modelling an experiment, resources, and 
behaviour management. There was very little indication of constructivist learning taking 
place and determining children's prior knowledge. There are two possible reasons why 
teachers were reluctant to establish prior knowledge of children; that teachers did not wish to 
change their program to accommodate children's prior knowledge and secondly may be 
afraid that the students will ask difficult questions and were not in a position to answer. 

For assessment teachers expressed their concern on four issues: determining if a child had 
achieved a core-learning outcome, group assessment versus individual assessment, the 
recording of observations and effective tools for assessment. Of these four issues the 
teachers were most concerned about effective tools for assessment. At the present time the 
teachers relied heavily upon the students' notebooks as a primary source of assessment. 
The teachers did indicated that if time permitted and the class ratio was improved then they 
would be better able to undertake other forms of assessment. One other form of assessment 
suggested by teachers that would overcome the deficiencies of analysing children's books, 
would be to conduct some form of interview with each child. 



Conclusion 

This pilot study has provided an insight and a starting point into better understanding the 
concerns of teachers when implementing a new science syllabus. Two items stand out 
clearly in this study. If a syllabus document is to be a principal reference then there needs to 
be careful consideration given to the format and presentation of the document. The syllabus 
document needs to be concise, easily understood and a workable document so that the 
teacher can readily use it within the classroom. Secondly when a new syllabus document is 
introduced into a school careful planning and consideration needs to be given to its 
implementation process. Effective ongoing support needs to be provided to the classroom 
teacher at every stage of implementation. 

Future implications 

When I asked two of the nine participating teachers if he could observe their science lesson 
they refused and one said, "Before I use to love teaching science but now with this new 
program I hate it." Hopefully this is not an implication of the future. There are two 
implications that should be considered here, professional development and curriculum 
writing. 

Professional Development 

Professional development is viewed as the, catalyst for change (Guskey & Sparks, 1999; 
Kimmel, Deek, Farrell, & O'Shea, 1999). It is viewed as the means to cause teachers to 
change their beliefs almost overnight (Kimmel et al., 1999). There is a need however for a 
review of professional development (Appleton & Harrison, 2000) that enables the teacher to 
better understand what is expected of him or her to make adjustments where needed. This 
is supported by an experience where I had provided some feedback to a teacher on 
planning. The following week the teacher said to me, "You coming into the room the other 
day and just giving feedback on all that stuff we did. That was really that was kind of a 
turning of the page of a section of my thinking in curriculum." It is obvious that the teacher 
valued the support of a fellow colleague. Another comment by a teacher in an interview 
provides insight into just how professional development may also be conducted. " I like to 
see someone come in and give a series of lessons. Not just come in and give a little lesson 
but to see the progression of where the lesson goes. Tie it all together. Maybe if they made 
a movie. You know, like a video." 

Curriculum writing 

Curriculum writers need to appreciate how teachers work within the classroom and thereby 
provide a workable document that the teacher can readily access and use. There is a 
necessity to better understand teachers' practical theories and beliefs (Ritchie, 1998) and 
write a curriculum designed around the teacher and their class. Write a curriculum that is not 
only child-centred but also teacher-centred in design. 

In the words of a teacher, " Ideally from a teacher's perspective a good science syllabus has 
enough information in it so that the average teacher feels comfortable with it. And doesn't 
feel that he or she has to spend hours of research to understand what the teacher has to 
teach." 
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