Disciplinary Knowledge in Science

Year 7

Year 8

Overview

Throughout KS3 students learn the importance of scientific enquiry and how it can lead to valid conclusions. Working scientifically allows students
to work in similar ways to scientists and our spiral design to the curriculum provides comprehensive coverage of working scientifically. We start
with the main goal we want students to accomplish, for example a process like analysing patterns. We break it down into two or three strategies,
then the individual skill components for teaching and learning.

Scientific Method and Thinking

In Year 7 our learners will begin to develop
their methods of scientific thinking. We begin
to use the idea of models to express scientific

concepts particularly in the topic of the
particle model where students learn about the
arrangement of atoms in a solid, liquid and
gas. Students will experience this when they
study both sound and voltage and current
where they will have the opportunity to put
everyday experiences into scientific practice.

Question: Identify an observation that could
be recorded or measured over time. Write a
question in the format ‘How does... change
over time?’ Identify a dependent variable.
Identify an independent variable. Write a
question linking variables in the form ‘How
does... affect...?’ Identify two variables which
may show a correlation. Write a question in
the form ‘Is there a correlation between’

Theory: In Year 7 we introduce the Particle
Model and explain that all scientific concepts
begin as a theory and open to review. Students
begin to understand what is meant by a theory
and know some examples of theories in
science. They understand that theories are
founded in scientific evidence and are very
different from a scientific hypothesis. Students
will go on to learn about the development in
our understanding of cell structure and how
theories change as new evidence emerges.

Consequences: In Year 7 we introduce many
new scientific concepts including important
scientific discoveries. Students will be able to
identify groups who could benefit or be
harmed positively or negatively by a new
discovery or invention. They will also be able
to describe how each group could benefit or
be harmed by new scientific research. This will
be revisited in Year 9 in the units of
Interdependence and Earths Resources. They
will predict views that different groups will
take on the new discovery or invention. They
will also be able to describe how the new
discovery or invention could affect us, our
town and society.

By the time students begin Year 8, they are
more confident with their scientific knowledge
and understanding. Models and systems are
groups of concepts connected in a way that
simply describes phenomena. Some of the
units taught this year involve concepts that
students struggle to visualise such as
resistance and light. We encourage students to
question and use their skills of scientific
enquiry to come up with their own solutions.

Question: In the unit of separating mixtures
students write an observation enquiry
question such as how to extract salt from
water. They base their understanding in the
concepts they have learned throughout the
unit to plan a safe and organised practical to
achieve the outcome. In the unit of speed,
students write a fair test enquiry question and
understand what patterns are in data.

Theory: Students develop their understanding
of the role of a theory in science and
comprehend that scientific ideas are

challenged by peers and have changed over
time due to new evidence. In Year 8 students
will learn about the theory of the periodic
table and be able to use it as an example of a
theory that has changed. They are able to
begin to understand how the periodic table
has developed over time and how theories for
the basis of our scientific understanding.

Consequences: In the unit of interdependence,
students will learn about the impact of human
activity and be able to identify possible
consequences to particular habitats. By the
end of the topic students will be able to
describe the possible impact human behaviour
can have on animals which are dependent on
these ecosystems to survive. In addition to
this, in the unit of Energy Costs students will
be able to identify individuals or organisations
who may gain or lose money from a new
technology such as nuclear energy. They will
be able to describe how it would affect each
group financially.




Experimental Skills and Strategies

In Year 7 we teach our students the
importance of becoming good scientists. We
firstly allow students to establish their
communication skills and understand how to
talk about practical work as scientists. We
begin with simple practical work such as
lighting a Bunsen burner as it allows the
students to work as a multidisciplinary team to
successfully complete the task.

Collect Data: Through the year we move on to
more complex group practical tasks such as
dissecting a flower, requiring manual dexterity.
One of the experimental challenges in Year 7 is
to investigate Heating and Cooling through a
range of insulating materials. This is an
excellent practical task to allow students to
collect data. Students will be able to choose a
suitable range for the independent and
dependent variable, gather sufficient data for
the investigation and repeat if appropriate.
They will prepare a table with space to record
all measurements and check that the
measuring instruments can record the range of
the IV and DV.

Hazards and Risks: At Carmel student safety is
our priority. In the first unit of Year 7, Think
Like a Scientist, students learn to identify
features of an investigation which are
hazardous. As we progress through the
academic year learners will be able to
determine the nature of the hazard and
suggest the level of risk.

As the year progresses and skills are
developed, students will complete their first
dissection of a flower. Students will be taught
about hazards and what precautions could be
taken to lower the level of risk especially when
handling dissection equipment.

By the time students reach Year 8 they have
had a wide range of experience in
experimental strategy. Each unit in KS3 is
based on a required practical activity. The
rationale is to introduce students to the
concept of required practical work from an
early stage in their learning journey to best
prepare them for GCSE. Following each
required practical, students will often write
about their methods of data collection.

Collect Data: We support students to safely
carry out a method carefully and consistently.
Once the data is collected, they will see if
repeated measurements are close. Students
will learn the importance of removing outliers
before calculating the mean of repeats. Prior
to this year, students are supported in their
choice of range, interval, readings. This year
they will be able to evaluate the suitability of
measuring instrument and be more confident
in gathering data in order to minimise errors.

Hazards and Risks: In Year 8 students will
encounter a chicken wing dissection in the
Unit Movement. Students will use this as a
learning opportunity to identify ways of
reducing the hazard particularly when
completing the chicken wing dissection.
Following this they will be able to verbally
identify ways of reducing the risk. This allows
the student teacher discussion to evaluate the
benefits and risks of completing practical work
such as this to enhance scientific
understanding.

Carmel Science Laboratory Rules

Only enter a lab if a member of staff is present. Never eat or drink in the lab at any time. Make sure the floors are clear during practical work. Goggles must always be worn
during an experiment. Do not touch any equipment until instructed. Follow instructions and ask for help if you need to. Never attempt to clear broken glass/spills yourself.
Wash your hands after practical work. Never take anything out of a lab with you.

Safety




Analysis, Conclusion, Evaluation and Critique

Throughout KS1 and 2 our students are taught
how to collect data in scientific experiments so
at KS3 we teach how to present the data
effectively. In Year 7 students will learn about
Variation and in doing so will be understand
more about the way to represent continuous
and discontinuous data. Students will also be
able to suggest the relationship between
variables.

Conclude: Students will already be familiar
with patterns from KS2 but at KS3 they will be
able to incorporate the pattern they found into
an answer to the enquiry question. In addition
to this they will be able to suggest a scientific
reason underpinning their findings. They will
be able to comment on whether there is a real
difference between data and be able to decide
if anomalous results can be explained or
ignored. We introduce the terms independent
and dependent variables Identify variables that
you could not control properly. Student will be
able to identify aspects of the method that did
not go according to plan and suggest better
ways to control variables.

Explain: Students will develop skills in
recording the results of an observation. When
students record observations, they will use
scientific words and be able to decide if a
diagram might help the explanation. This can
be the case in the unit, Voltage and Current,
where students find it useful to present
findings in the form of a circuit diagram.

Critique + Peer Review: Students will begin to
understand the importance of critiquing
scientific claims. In Year 7, students will begin
to identify claims and identify all the evidence
that is used. Learners will also comment on
whether the evidence is scientifically accurate
and relevant to the claim. Students will be able
to

Justify: Being able to justify is a skill which
students will be able to state the issue or
decision to be made, along with the options.
They will then state their opinion with enough
detail to be clear. Students will be able to list
all the facts, scientific ideas, data, or
conclusions that support your opinion whilst
acknowledging other options.

Principles are relationships between concepts,
such as cause and effect. In the topic
Interdependence one principle is: ‘population
sizes are affected by competition with other
species, predation, pollution and disease’.
Students understand that data can help
scientists to see relationships between
concepts.

Conclude: Year 8 students will become more
confident when asked to suggest other
possible conclusions that could be drawn from
data. This gives learners the opportunity to
broaden their minds to grasp new concepts.
They will be able to apply any secondary data
they may be presented with have which comes
to the same conclusion. Students will develop
their self-awareness and be able to analyse
strengths and weaknesses in an inquiry,
suggesting improvements and developments.
In the unit Separating Mixtures, students will
be challenged to investigate the solubility of
solutes at varying temperatures. They must
retrieve their understanding of the particle
model in Year 7 to support their conclusions.

Explain: Students encounter some challenging
concepts one of which being Resistance. It is
important that students are able to suggest a

scientific idea that might explain the

observation and describe the evidence. With a
complex idea such as resistance, models can

be useful tools for students to use to help
explain why practical evidence supports an
idea or scientific concept.

Critique + Peer Review: Building on the skills
learned in the previous year, students will
begin to comment on whether the reasoning
follows logically from the evidence. Students
will learn about how our understanding of the
universe has changed over time as a result of
scientific development and critique.

Justify: Students will explain logically how each
piece of evidence supports an opinion and why
each piece of evidence does not support other
opinions. They will understand that critique
and peer review is an essential part of the
scientific process and be able to replicate this
with their peers in class.
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Students begin to describe how anomalous
data affects how easily you can identify a
pattern or trend in their results.

Numeracy: In the topic of Variation students
will be able to decide the type of chart or
graph to draw based on its purpose or type of
data. They will learn the skills of designing a
table for the data being gathered. When
drawing a graph they will label the x axis with
the name of the independent variable and the
y axis with the dependent variable. Students
will also decide which numbers to start and
finish with on each axis ensuring equal
intervals on the scale showing what each
square of graph paper represents. Students
will experience drawing a straight line or a
curve of best fit through the points.

Literacy and Communication: In Year 7
students will learn how to communicate
scientifically and write in a style to fit purpose
and audience. A skill is to be able to use clear
language and well-formed sentences. Students
will complete science literacy tasks to support
their learning and be able to illustrate ideas
with real-life examples. Students may also find
that in the unit of the Particle Model adding a
diagram can help to make the meaning clearer.
Use scientific vocabulary accurately, showing
that you know its meaning and use
appropriate units and correct chemical
nomenclature.

Sources + Peer Review: Students will
understand how the authors of the research
are qualified scientists and the research was

published in a peer reviewed journal. They will
find that research may agree with current
scientific thinking, but the researcher or
funder might benefit from reporting the
finding. The author might have a vested
interest which created bias.

In science we work closely with maths to
ensure our curriculums are cohesive to the
benefit of student leaning and understanding.

Numeracy: Students will build on their
understanding from Year 7 to Interpret a
sloping line on a graph to suggest the
relationship between variables. They will
revisit their understanding of graph drawing in
the unit of Speed, preparing students for
Speed/Time and distance/time graphs at GCSE.
At this stage students will be able to select the
best way to display data and draw line graphs
to display relationships. At the end of Year 8
maths and science run a combined project
where students carry out a practical
investigation in their science class and
complete the analysis in their maths class.

Literacy and Communication: Students will be
able to give evidence to back up everything
you claim to be true. They will be able to make
a list of all the points and cover one point in
each paragraph then put the paragraphs in a
sensible order. This is evident in the topic of
Digestion when students describe and explain
the movement of food through the digestive
system. They will be able to use link words to
help the reader connect sentences and
paragraphs. Students will include everything
necessary for the reader to understand but
leave out unimportant details.

Sources + Peer Review: By the time students
are in Year 8 they will understand the
importance of the authors of the research are
qualified scientists. They will be more
confidents in that research can be published in
a peer reviewed journal. It is important that
the experimenter collected enough data, give
a scientific explanation of the findings and
ensure that the findings are backed up by
other evidence.




