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RATIONALE

Scientific literacy will be increasingly important for citizens in twenty-first century societies.
If primary schools are to be effective in assisting learners to become scientifically literate,
there will be a need for them to have confident and competent teachers of science. This
will require teachers to be able to match their knowledge and understanding of the scientific
content appropriate to the primary school curriculum with pedagogical approaches that will
assist students to develop knowledge of the content and processes of science together with
an appreciation of its important values such as honesty and open-mindedness. Teachers
require not merely knowledge of curriculum content, but pedagogical content knowledge
which represents the blending of content and pedagogy into an understanding of how
particular topics, problems, or issues are organised, represented, and presented. In particular,
pedagogical content knowledge is of fundamental importance in a teacher's approach to
catering for the diverse interests and abilities of learners, and in the ways in which topics,
problems or issues are presented in the classroom. An understanding of pedagogy related
to specific content knowledge in science, and how this might be interpreted to meet the
needs of particular pupils, provides a sound base for effective teaching in these areas. Hence
the approach taken in the design of this unit is to treat content and pedagogy together.
Moreover, consistent with the guiding principles of the Bachelor of Education degree,
students will be encouraged to draw upon their practicum experiences to inform their study
within the unit and, wherever possible, to apply what they learn in this subject during
concurrent and subsequent practicum experiences. This process will be facilitated by
promoting cooperation among teaching staff in this subject and those in subjects with
associated practicum experiences.
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SYNOPSIS

The aim of the course is to develop students' understanding of content in science, in parallel
with their awareness of ways of transforming this understanding of the content so that what
they know and the ways they have come to know it become accessible to the children they
teach. Sessions which involve the presentation of relevant scientific ideas, together with
the identification of ways in which these ideas might be transformed so that they are
accessible to children and young adolescents, will act as the stimulus for a series of laboratory
sessions and workshops. Students will have the opportunity to examine their own
misconceptions, and to understand how such misconceptions might be avoided.
Problem-solving skills will be advocated together with an approach to science that
incorporates honesty, open-mindedness and information sharing. Content will include: 1
Selected topics from the Queensland Years 1 - 10 science syllabus content strands (Earth
and Beyond, Energy and Change, Life and Living, and Natural and Processed Materials);
2 Application of the notion of pedagogical content knowledge to each content area
encountered in #1, and the development of suitably transformed content which would be
accessible to learners in the appropriate age groups.

OBJECTIVES

Upon the successful completion of this course students will be able to:

• Demonstrate knowledge of the structure of the Queensland 1-10 science syllabus.
• Demonstrate knowledge and understanding of the core learning outcomes of the

five content strands of the syllabus.
• Demonstrate knowledge and understanding of the practices and dispositions of

science appropriate to the syllabus.
• Demonstrate knowledge and understanding of how children think and learn about

science.
• Interpret and apply the notion of pedagogical content knowledge.
• Identify strategies for transforming specific content so that it would accessible to

children.
• Identify a range of misconceptions and develop strategies for avoiding these in

subsequent teaching.
• Develop and implement learning experiences and assessment methods appropriate

to primary science teaching.
• Demonstrate an ability to establish student understanding of science concepts and

to identify and deliver appropriate strategies to address these concepts.
• Demonstrate awareness of potential applications of information and communications

technologies for science teaching.
• Demonstrate an understanding of the principles of risk management in teaching

science safely and effectively.
• Demonstrate a recognition of the social and ethical dimensions of science education.
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TOPICS

Description Weighting (%)

1. Science Content from Syllabus Strands: 40.00

1.1. Earth and beyond

1.2. Energy and change

1.3. Life and living

1.4. Natural and processed material

1.5. Science and society

2. Theoretical Foundations of Science Education: 10.00

2.1. Historical perspective

2.2. Nature of science

2.3. Philosophy of science

2.4. Developmental and constructivist approaches

3. Pedagogical Content Knowledge: 30.00

3.1. Transformation of content

4. Interpreting Science Curriculum 10.00

5. Selecting and Creating Resources for Science Education 5.00

6. Responsible Science Education: 5.00

6.1. Safety, social and ethical dimensions

TEXT and MATERIALS required to be PURCHASED or ACCESSED:

Books can be ordered by fax or telephone. For costs and further details use the 'Book Search'
facility at http://bookshop.usq.edu.au by entering the author or title of the text.

Queensland Studies Authority (QSA) 2000, 'Yrs 1-10 science syllabus and sourcebook
modules' (Available: http://www.qsa.qld.edu.au/yrs1_10/index.html) [Accessed 17 06 2003]
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REFERENCE MATERIALS

Reference materials are materials that, if accessed by students, may improve their knowledge
and understanding of the material in the course and enrich their learning experience.

Barba, R.H 1998, Science in the Multicultural Classroom: A guide to teaching and learning,
2nd edition, Allyn & Bacon, Boston.

Fleer, M & Hardy, R 2001, Science for children, Prentice Hall, Sydney.

Martin, DJ 2003, Elementary science methods, Wadsworth, Belmont, CA.

Osborne, R. & Freyberg, P 1985, Learning in Science: The implications of children's science,
Heinemann, Auckland, NZ.

Peters, JM & Gega PC 2002, Science in elementary education, Merrill, Upper Saddle River,
NJ.

Skamp, R 1998, Teaching primary science constructively, Harcourt, Sydney.

STUDENT WORKLOAD REQUIREMENTS

ACTIVITY HOURS

Directed Study 22

Laboratory or Practical
Classes

11

Lectures 22

Private Study 100

Tutorial 11

ASSESSMENT DETAILS

Description Marks Out of Wtg(%) Required Due Date

ASSIGNMENT 2 40.00 40.00 Y 03 Nov 2003

ASSIGNMENT 1 20.00 20.00 Y 03 Nov 2003

EXAMINATION 40.00 40.00 Y END S2
(see note )

NOTES:

. Students will be advised of the examination date for this course when the official
timetable for Semester 2 2003 has been finalised.

IMPORTANT ASSESSMENT INFORMATION

1 Attendance requirements:
It is the students' responsibility to attend and participate appropriately in all activities
(such as lectures, tutorials, laboratories and practical work) scheduled for them,
and to study all material provided to them or required to be accessed by them to
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maximise their chance of meeting the objectives of the course and to be informed
of course-related activities and administration.

2 Requirements for students to complete each assessment item satisfactorily:
To complete each of the assessment items satisfactorily, students must obtain at
least 50% of the marks available (or at least a grade of C-) for each assessment
item.

3 Penalties for late submission of required work:
If students submit assignments after the due date without prior approval then a
penalty of 10% of the total marks gained by the student for the assignment will
apply for each working day late.

4 Requirements for student to be awarded a passing grade in the course:
To be assured of a passing grade, students must demonstrate, via the summative
assessment items, that they have achieved the required minimum standards in
relation to the objectives of the course by satisfactorily completing all summative
assessment items (the examination and assignments).

5 Method used to combine assessment results to attain final grade:
The final grades for students will be assigned on the basis of the weighted aggregate
of the marks (or grades) obtained for each of the summative assessment items in
the course.

6 Examination information:
In a Closed Examination, candidates are allowed to bring only writing and drawing
instruments into the examination.

7 Examination period when Deferred/Supplementary examinations will be held:
Any Deferred or Supplementary examinations for this course will be held during
the next examination period.

8 University Regulations:
Students should read USQ Regulations 5.1 Definitions, 5.6. Assessment, and 5.10
Academic Misconduct for further information and to avoid actions which might
contravene University Regulations. These regulations can be found at the URL
http://www.usq.edu.au/SECARIAT/calendar/Part5/ or in the printed version of the
current USQ Handbook.

ASSESSMENT NOTES

1 When there is more than one marker for a single item of assessment, the distributed
patterns and means for the different markers will be compared and marks adjusted
if necessary.

2 Marking criteria are provided in course material as mark sheets/guides or as part
of assignment specifications.

3 All assessment items must be attempted/submitted and passed.

OTHER REQUIREMENTS

1 Students will be expected to develop their own resources and therefore may incur
some additional costs.

Page - 5


