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PROGRAM RATIONALE

The program rationale should:

= identify your group, school setting, and relevant resources available;
= describe the intended teaching program, and explain how it will meet the needs of the student group;
= clarify the focus of the program in the context of the curriculum statement and curriculum perspectives.

The Australian Science and Mathematics School has been set up specifically for students with an interest in Science and Mathematics.
The students study SACE stage one in an interdisciplinary curriculum that is delivered within twelve Central Studies over two years. As year 10
and 11 students are taught together some year 10 students may chose to work at SACE level for some topics and thus obtain some SACE units
during year 10.

Biotechnology has been designed using selected concepts, content, skills, processes and perspectives applied in an interdisciplinary
way using English, Chemistry, Biology and Integrated Studies. Who benefits from Biotechnology is the fertile question driving the study and will
be answered as an English task. The other English task allocated to this Central Studies is a text response that is based on the film Gattaca.

Students are exposed to the three components of science: fundamental, strategic and mandated science. Fundamental science
concepts such as the role of DNA in transmitting genetic information between generations, its role in protein synthesis, manipulation of DNA in
genetic engineering, types of chemical reactions, changing rates of reactions, and fermentation will be studied. Skills of the following procedures
in practical work such as DNA fingerprinting, transforming bacteria, observing different types of chemical reactions and changing their rates and
designing extended experiments on fermentation will be developed. Students will study the role of strategic science through detailed studies of a
number of biotech businesses. They will use media skills to demonstrate their research into a biotechnological business and to document the
experiment they have designed. Students will identify social, economic and ethical issues in relation to biotechnological developments and look
at the management of them. This will enable them to develop skills related to mandated science. The understandings of biotech businesses and
the media tasks will be resulted as humanities based Integrated Studies unit. Together with Integrated Studies tasks from the other Central Study
Earth and Cosmos one unit of Integrated Studies will be resulted.

It is intended that students will develop a deep understanding of these elements that can be transferred to a multitude of situations and
applications. There is a variety of presentation forms used within the assessment tasks.
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number in the box below.
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Please complete the following information in accordance with the guidelines provided in the relevant Curriculum

Statement:

Description of Assessment Name of Learning Outcomes/ Criteria for Judging Performance
Tasks Subject or Objectives

Group and Measured Students’ performance will be judged by the extent
Assessment to which they demonstrate:
Component

DNA fingerprinting Biology 1manipulate apparatus and Practical Skills

Students cut DNA from | Practical d observations in « Does the student record data accurately during

different suspects with | Work [?C?r 0 | . ) the experiment?

restriction enzymes lological experiments; « How safely does the student work in the

then use gel 4 demonstrate knowledge and laboratory?

electrophoresis to understanding of biological « How effectively does the student cooperate

separate the fragments. concepts; with others?

Analysis of the gel | lUsi o How well does the student follow instructions?

patterns enables them 5 ana yse and_draw co.nc usIoNsS 1 o How effectively does the student manage time

to work out which from biological data; and apparatus?

subject was at the crime 6 develop solutions to Reporting

scene. biological problems; e How appropriate is t

. . format for the presentation of data?

8 comml_Jnlcate_ |dea_s and_ o Does the student draw a valid conclusion?
reasoning, using b!olog|cal « To what extent is the information presented
terms and conventions. clearly, logically, and sequentially?

Evaluation
« To what extent does the student identify sources
of error?
o To what extent does the student understand the
reasons for different steps in the procedure?
« To what extent does the student suggest
improvements to the practical investigation?
pGlo Bacteria Biology 1manipulate apparatus and Practical Skills
Students will Practical d observations in « Does the student record data accurately during
genetically modify Work I’be_C(I)I’ ical ) i the experiment?
bacteria by inserting ological experiments; o How safely does the student work in the
the gene which makes 4 demonstrate knowledge and laboratory?
the protein glow under understanding of biological o How effectively does the student cooperate
UV light concepts; with others?
| dd lusi o How well does the student follow instructions?
> ?rr(])?nyts;?oallggic:ga(t:;nc usIons | . How effectively does the student manage time
’ and apparatus?

6 develop solutions to Reporting

biological problems; e How appropriate is t
. . format for the presentation of data?

8 communicate |dea_s and_  Does the student draw a valid conclusion?
reasoning, using b!OIOQ'CaI o To what extent is the information presented
terms and conventions. clearly, logically, and sequentially?

Evaluation

« To what extent does the student identify sources
of error?

o To what extent does the student understand the
reasons for different steps in the procedure?

« To what extent does the student suggest
improvements to the practical investigation?

Biology Biology Biology
Genomics assignment | assignment Research

Students chose one of
o strategic planning

3 obtain information about
scientific from a variety of
sources;

« How effectively does the group use and
document a number of sources?
Knowledge




involved in
developing the
production of a new
GMO

providing expert
opinion on whether
to plant a GMO crop
investigating how to
find a cure for
cancer

taking a protein
from extraction to
inserting it in
another organism to
market.

social issues report
on an aspect of
genomics.

4 demonstrate knowledge and
understanding of biological
concepts;

7 use knowledge of science to
make informed personal,
social, and environmental
decisions;

8 communicate ideas and
reasoning, using biological
terms and conventions.

« To what extent does the student recognise and
use scientific terms and concepts accurately?

« How effectively does the student explain
biological terms and concepts?

Understanding

« To what extent does the student interpret
biological terms and concepts?

« How effectively does the student summarise
biological information?

e How appropriate is t
examples?

Application

« To what extent does the student discriminate
between relevant and irrelevant information?

« How appropriately does the student apply
scientific knowledge to an unfamiliar situation?

Analysis

« Does the student/ present alternative views?

« How effectively does the student present the
reasoning behind different views?

Evaluation

« Does the student give reasons for proposed
solutions?

« How effectively does the student assess a
conclusion for validity?

o To what extent does the student take into
account relevant social, historical, and
environmental contexts in proposing solutions
to contemporary issues?

Communication

« How effectively are the ideas expressed for the
target audience?

« How effectively does the group explain the
relevant biology?

o How effectively does the student explain the
relevant biology?

« To what extent is the information presented
logically and sequentially

Test Genomics

Biology
test

Biology

4 demonstrate knowledge and
understanding of biological
concepts;

5 analyse and draw conclusions
from biological data;

6 develop solutions to
biological problems;

8 communicate ideas and
reasoning, using scientific
terms and conventions.

Knowledge

« To what extent does the student recognise and
use biological terms and concepts accurately?

o How effectively does the student explain
biological terms and concepts?

Understanding

o To what extent does the student interpret
biological terms and concepts?

« How effectively does the student summarise
biological information?

e How appropriate is t
examples

Evaluation

« Does the student give reasons for proposed

solutions?




Description of Assessment Name of Learning Outcomes/ Criteria for Judging Performance
Tasks Subject or Objectives R
Group and Measured Student s perfor man
Assessment extent to which they demonstrate:
Component
Bioproduction Chemistry Chemistry Practical Skills
eS»t(pderlTen_t” desi experiment | 4 1 anipulate apparatus and Design Skills o
u ents wi eSIQr_] record observations in « Does the student correctly identify the
their own hypothesis chemistry experiments: independent variable and the dependent
testing experiment ' variable?
Investigating some 2 design investigations to test |, Does the student hold others factors constant?
aspect of tze bl(')b ] chemical hypotheses; « How clearly does the student describe the
rocesses described. _ .
P 3 obtain information about o m?thfids?k_”
: chemistry from a variety of ractical Skills
for example: : SOUrCES; « Does the student record data accurately during
There wil] the experiment?
difference in alcohol 4 demonstrate knowledge and | , How safely does the student work in the
production with understanding of chemistry laboratory?
different | concepts; « How effectively does the student cooperate
5 analyse and draw conclusions |~ With others? _ _
from chemical data: « How well does the student follow instructions?
) « How effectively does the student manage time
6 develop solutions to and apparatus?
chemistry problems; Reporting
e How appropriate is t
format for the presentation of data?
o Does the student draw a valid conclusion?
« To what extent is the information presented
clearly, logically, and sequentially?
Evaluation
« To what extent does the student identify sources
of error?
« To what extent does the student suggest
improvements to the practical investigation?
Bioprocessing Chemistry - . Research
Research Log assignment 3 obtain information about o How effectively does the group use and

scientific from a variety of
Sources;

4 demonstrate knowledge and
understanding of chemical
concepts;

7 use knowledge of science to
make informed personal,
social, and environmental
decisions;

8 communicate ideas and
reasoning, using chemical
terms and conventions.

document a number of sources?

Knowledge

« To what extent does the student recognise and
use scientific terms and concepts accurately?

o How effectively does the student explain
chemical terms and concepts?

Understanding

o To what extent does the student interpret
chemical terms and concepts?

« How effectively does the student summarise
chemical information?

Application

o To what extent does the student discriminate
between relevant and irrelevant information?

« How appropriately does the student apply
scientific knowledge to an unfamiliar situation?

Evaluation

« Does the student give reasons for proposed
solutions?

« How effectively does the student assess a
conclusion for validity?

Communication

« How effectively does the student explain the
relevant chemistry?

o To what extent is the information presented




logically and sequentially

Fermentation video Integrated develop and demonstrate Quality of Outcome
Students are to plan, Studies practical skills relevant to cHow a robriate and ¢
video and edit a film of | Self and their area of study; 5 PP P
the experiments they others develop and apply outcomes
designed about the knowledge and KnoWIedge, Skl"s, and Understandings
fermentation process understanding relevant to « How clearly does the student demonstrate
their area of study; relevant knowledge in the context of the
acquire, interpret, and use particular task?
information fromarangeof |« To what extent have f
sources; and techniques progressed?
develop and use various « To what extent does the student demonstrate a
modes of communication to depth of understanding of the idea, skills, or
clarify and express ideas; activity?
interact constructively and Application
;Zg;fg:v ;tcae;ig:;goefof « How well does the student apply skills and
contexts: methods to create an appropriate outcome?
reflect on, evaluate, and « How effectively does the s_tudent dgvelop and
document their progress. apply relevant knowledge in a particular
context?
o How well does the student reflect on his or her
knowledge and learning?
Collaboration
« How well does the student demonstrate an
ability to work effectively with others?
« How successfully does the student complete
designated tasks?
« How effectively does the student share skills and
knowledge , and do so in a variety of ways?
« How effectively does the student use skills of
negotiation and planning?
Test Bioproduction Chemistry Knowledge
test 4 Sr?g(]a?gtztr:?jtiigr;?‘V\clLeedmgies?rr;/d e To wh_at extent does the student recognise and
concepts; use suentlf_lc terms and concepts accurgtely?
' o How effectively does the student explain
5 analyse and draw conclusions scientific terms and concepts?
from chemical data; Understanding
6 develop solutions to . Tq wh_a_t extent does the student interpret
chemistry problems: scientific terms and concepts? _
' « How effectively does the student summarise
8 communicate ideas and scientific information?
reasoning, using chemical e How appropriate is t
terms and conventions. examples
Evaluation
« Does the student give reasons for proposed
solutions?
Bioprocessing Integrated » develop and demonstrate | Quality of Outcome
Company Website. Studies ractical skills relevant to :
Students use the Self and the fheir area of Study’ * |O_|U;)COVIYne?a ppropria te and {
information from their | world '

in depth research into a
biotech company and
produce an educational
web site for the
company

« develop and apply

knowledge and
understanding relevant to
their area of study;

« acquire, interpret, and use

information from a range
of sources;

« develop and use various

modes of communication
to clarify and express
ideas;

Knowledge, Skills, and Understandings

« How clearly does the student demonstrate
relevant knowledge in the context of the
particular task?

«eTOo what extent
and techniques progressed?

« To what extent does the student demonstrate a
depth of understanding of the idea, skills, or
activity?

Application

» How well does the student apply skills and

have

1




« interact constructively and
actively with a range of
people in a variety of
contexts;

« reflect on, evaluate, and
document their progress.

methods to create an appropriate outcome?
How effectively does the student develop and
apply relevant knowledge in a particular
context?

How well does the student reflect on his or her
knowledge and learning?

Collaboration

How well does the student demonstrate an
ability to work effectively with others?

How successfully does the student complete
designated tasks?

How effectively does the student share skills and
knowledge , and do so in a variety of ways?
How effectively does the student use skills of
negotiation and planning?

Biobusiness in depth
Research

Self
Self and the
world

« develop and demonstrate
practical skills relevant to
their area of study;

« develop and apply
knowledge and
understanding relevant to
their area of study;

« acquire, interpret, and use
information from a range
of sources;

« develop and use various
modes of communication
to clarify and express
ideas;

« interact constructively and
actively with a range of
people in a variety of
contexts;

« reflect on, evaluate, and
document their progress.

Quality of Outcome

How appropriate and

outcome?

Knowledge, Skills, and Understandings

How clearly does the student demonstrate
relevant knowledge in the context of the
particular task?

To what extent
skills and techniques progressed?

To what extent does the student demonstrate a
depth of understanding of the idea, skills, or
activity?

have

Application

How well does the student apply skills and
methods to create an appropriate outcome?

How effectively does the student develop and
apply relevant knowledge in a particular
context?

How well does the student reflect on his or
her knowledge and learning?

How well does the student demonstrate an
ability to work effectively with others?
How successfully does the student complete
designated tasks?

How effectively does the student share skills
and knowledge, and do so in a variety of
ways?

How effectively does the student use skills of
negotiation and planning?

Reflection

How construct.
suggestions for improvements?

To what extent does the student reflect on
processes and outcomes?

How effectively does the student contribute to
assessing progress?

How well does the student reflect on his or
her role in collaborating with others?

vV e ar

(




Film study response

English

English

Knowledge

Students view the Text 1. Demonstrate clear and
movie, Gat &sanc g response. accurate language skills «  Towhat extent does the student demonstrate
example of a text that through reading, viewing, knowledge of the text?
examines the conflict writing, listening, and Understanding and Analysis
between Scientific speaking; « To what extent does the student show
E’g::ﬁzgi‘g:ﬁ%‘gﬁ“al or 2. Critically analyse a range of understanding of the ideas in the text?
views. visual texts in a range of e How effectl\{ely does the _student recognise
The response will be in contexts. and/or explain h0\_/v techniques are used by an
. . . author to express ideas?
the.form of a Movie 3. artlpulate their values, _ «  How well does the student recognise the
review or other beliefs, concerns, and points values, beliefs, or concerns explored in the
personal response of view, and recognise how toxt? ! '
these are shaped; ' .
« To what extent does the student recognise the
4. compose texts, in a range of connections between his or her own values,
modes and forms, that are beliefs, or concerns and those explored in the
relevant to the context and text?
achieve their purpose; « To what extent does the student recognise the
structural, conventional, and linguistic
features of different text types?
e To what extent does the student recognise the
purpose of different text types?
Communication
« How accurate and fI
expression?
« How appropriate are the form and register for
the audience and purpose?
Students are to prepare English English Understanding
?e\ll;:tnten discussion Text 1 demonstrate clear and « To what extent does the student recognise the
g to the question production ; : Lo
~ i ; accurate language skills structural, conventional, and linguistic features
AiWho benef | (expository) through reading, viewing i
from the use of O cading, ' of different text types?
bi otechnol writing, listening, and « To what extent does the student recognise the
speaking; purpose of different text types?
2 articulate their values, Communication
belle_zfs, concerns, an_d ponts | How well does the student reproduce the
of view, and recognise how . Lo
these are shaped: structural, conventlonal_, an_d linguistic features
of the chosen text type in his or her own text?
4 compose texts, in a range of eHow accurate and f | ud¢
modes and forms, that are expression?
relevant to the context and « How appropriate are the form and register for
achieve their purpose; the audience and purpose?
Exam Chemistry Chemistry Knowledge
(Chemistry component) test o To what extent does the student recognise and

4 demonstrate knowledge and
understanding of chemical
concepts;

5 analyse and draw conclusions
from chemical data;

6 develop solutions to chemical
problems;

8 communicate ideas and
reasoning, using chemical
terms and conventions.

use chemical terms and concepts accurately?
o How effectively does the student explain
chemical terms and concepts?
Understanding
« To what extent does the student interpret
chemical terms and concepts?
o How effectively does the student summarise
chemical information?
e How appropriate is
examples
Evaluation
« Does the student give reasons for proposed
solutions?

t




Exam
(Biology component)

biology
test

Chemistry

4 demonstrate knowledge and
understanding of biological
concepts;

5 analyse and draw conclusions
from chemical data;

6 develop solutions to
biological problems;

8 communicate ideas and
reasoning, using biological
terms and conventions.

Knowledge

« To what extent does the student recognise and
use biological terms and concepts accurately?

« How effectively does the student explain
biological terms and concepts?

Understanding

« To what extent does the student interpret
biological terms and concepts?

« How effectively does the student summarise
biological information?

e How appropriate 1is
examples

Evaluation

« Does the student give reasons for proposed

solutions?

t




