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Pupil P Year 9 Secure level 8 
Science Standards File

Pupil profile
Pupil P works in a group with levels of attainment ranging from secure level 6 upwards, and is one of the 
more able pupils in the group. All the pupils are used to working independently, and Pupil P’s ability and 
confidence allow her to do so competently. Work in class is topic-based, and while there are many whole-
class activities, there is also much opportunity for pupils to carry out research, using practical experiences 
or secondary sources, and to organise and present the outcomes in their own preferred styles.

The evidence
Comparing heliocentric and geocentric models of the Solar System 1.	

Investigating the digestion of starch2.	

Introducing organic farming3.	

Evaluating viewpoints on organic farming4.	

Organic farming enquiry5.	
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1.	 Comparing heliocentric and geocentric models  
	 of the Solar System

Assessment focuses
AF1, AF2, AF3, AF5

Context
The class was working on a topic on the Solar System in order to:

explore the historical development in understanding of the motion of celestial bodies and the •	
foundations of observational science developed in the seventeenth century;

consider some examples of current scientific research.•	
Pupils had previously studied the phases of the Moon and explanations of the observed cycle, based on 
its relative movement compared with the Earth. The teacher then gave pupils a representation of the 
observed cycle of Venus. Pupils used a number of internet sources to find out about the predictions made 
by geocentric and heliocentric models. 

Pupils were provided with worksheets with ‘blank’ cycles of Venus, and were required to shade these in and 
provide their own explanations, demonstrating that the geocentric model cannot account for the full cycle 
of Venus that includes the observed full bright, but relatively small, circle.

Pupil P’s work
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Teacher’s notes

AF1
Pupil P used the worksheet to explain in detail, with correctly interpreted and presented diagrams, 
robust evidence that revealed a false prediction by the geocentric model and a correct prediction by the 
heliocentric model. Through discussion, she was able to explain how scientific theories develop although, 
historically, new ideas and evidence have sometimes not been recognised by the whole of society.

AF2
Through discussion, Pupil P was able to explain the significance of the telescope as an observational tool 
that led to the geocentric model being challenged. She was also able to describe how the views of the 
Roman Catholic Church influenced thinking at the time, and how theories proposed by scientists such as 
Galileo were deemed to be controversial, even though they were rooted in evidence.

AF3
Pupil P presented a robust and well-structured explanation, using good pictorial representations of 
abstract ideas to show that one model was superior to another.

AF5
She critically interpreted conflicting predictions and matched them with the observational evidence.

Next steps
Consideration of other scientific theories such as Darwin’s theory of evolution that challenged thinking •	
at the time.
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Assessment commentary
Pupil P draws ‘3D’ representations as her explanations, showing that the two alternative views of the 
motions of Venus produce different predictions, and that only one of them matches the observations 
as shown at the start of the worksheet. The explanation is logical and detailed and illustrates a historical 
change in understanding that was brought about by robust evidence. Through discussions with her 
teacher, she is able to demonstrate a real grasp of understanding the development of scientific theories, 
and the issues that surround such developments.
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2.	 Investigating the digestion of starch 

Assessment focuses
AF1, AF4, AF5

Context
The class spent eight weeks on the topic of ‘food’, reviewing, developing and synthesising earlier work on 
photosynthesis, respiration and digestion. The scheme of learning included opportunities to explore sub-
topics such as global food supply and sustainable development, the British farming industry and organic 
farming, and healthy diets. 

The work here was part of an extended practical investigation. The teacher gave different groups of 
students different investigations to carry out – partly because of equipment limitations and partly so 
that each group could then explain its work to the whole class, developing understanding of the science 
involved and also considering features of good investigations.

Pupil P worked in a group of three who were set the task of doing preliminary work for investigating 
the effect of temperature on the rate of digestion of starch by amylase, with each pupil writing reports 
independently.

Pupil P’s work
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Teacher’s notes

AF1
Pupil P brought ideas together from different areas of science, explaining the nature of starch including 
its relationship to glucose, by referring to chemical structure (in non-technical but correct terms), 
photosynthesis, respiration and digestion.

AF4
This first experiment was itself, effectively, a trial run for later work on the effect of temperature, but the 
pupils carried out an initial trial in order to obtain information on the timescale of change. They used this to 
justify the general strategy, recognising the need to use a data logger to obtain precise and reliable data. 
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AF5
The pupils did not know in advance what their graph would look like, and Pupil P has, in her report, 
interpreted the data correctly and has related the findings to its scientific basis, referring to the rate of 
digestion of starch by amylase and its relevance to the availability of glucose to the body.

The investigation allowed the group to make coherent plans to take their investigations further and to 
explore the effect of temperature.

Next steps
Completion of the second experiment, reaching a conclusion on the effect of temperature.•	
Presentation to the rest of the class, sharing an outline of their investigation and their conclusions, and •	
relating their findings to scientific knowledge and understanding.

Assessment commentary
Pupil P’s collaborative investigation shows a confidence in breaking down an overall process into stages, 
first performing a trial run and then a data-gathering process that is preparation for a further planned 
investigation. The report links the investigation to the science in a synoptic manner, drawing on a relevant 
conceptual background from various areas of science.  
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3.	 Introducing organic farming 

Assessment focuses
AF1, AF3

Context
The teacher asked pupils to produce introductions to organic farming, using their prior knowledge and 
drawing on any necessary extra research. The purpose of their introductions was to provide a scientific 
background to the basic principles, without going as far as explaining detailed distinctions between 
organic and conventional farming. They were advised to use just two sides of paper and to use graphics as 
well as text.

Pupil P’s work
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Teacher’s notes

AF1
Pupil P explained the key points, which she refined from a wide range of available information, in text 
and in graphics. In doing so, she made some decisions about the relative importance of a large number of 
factors.

AF3
In order to produce the work, Pupil P had to refer to several information sources and make judgements on 
their value to her task, being aware of their limitations. 

Next steps
Exploration of the use and misuse of the term ‘sustainability’.•	

Assessment commentary
Pupil P has synthesised information to produce a concise introduction that mentions the key points of 
nutrient flow. The diagram used is particularly clear and concise, and a good example of the creative 
representation of information.
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4.	 Evaluating viewpoints on organic farming

Assessment focuses
AF1, AF2, AF3

Context
Pupils had used materials from the Learning Skills for Science project to consider the use of text resources, 
including print and internet materials.1 This included some introductory work on assessing the match of 
resources to particular needs, assessing the reliability of the resource and looking for bias.

The teacher asked the pupils to gather quotes about organic farming from articles found on the internet, to 
look for bias, and to produce a report with comments.

Pupil P’s work

1 Learning Skills for Science Project © Gatsby Science Enhancement Programme. http//www.sep.org.uk/lss.
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Teacher’s notes

AF1
Pupil P recognises that the emergence of new ideas and evidence leads to changes in scientific theories, 
but that there is not necessarily enough evidence for the possible advantages or disadvantages of organic 
farming to be classified as scientific knowledge. She picks up on some subtle arguments, going some way 
towards evaluating the relative importance of several factors in the debate.

AF2
Pupil P’s final comment provides a balanced judgement, that evidence is insufficient, following an 
evaluation of some of the implications of organic and conventional farming methods. She touched upon 
unintended consequences, such as in recognising the impact on wildlife, and wider environmental issues 
such as carbon dioxide and methane emissions, and nitrates in water. She examined some of the effects 
of the two alternative farming methods on society as a whole, including at a global level relating to food 
supply and climate change.
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AF3
Pupil P looked at a wide selection of resources and gathered quotes from them. She critically evaluated 
the information sources and identified possible areas of misinterpretation and imbalance. She suggested a 
major limitation in that the writers were making assertions based on inadequate evidence.

Next steps
Exploring views of local farmers.•	
Class debate on organic versus conventional farming methods.•	

Assessment commentary
The outline activity provided by the teacher provides an opportunity for the Pupil P to explore and 
respond, and she makes the most of this. She takes a very thoughtful approach to the relationship between 
evidence-based knowledge and opinion, to the difficulty of reaching conclusions in a complex matter, and 
to decision-making processes relating to an issue of society-wide importance.
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5.	 Organic farming enquiry 

Assessment focuses
AF4, AF5

Context
As part of the sequence of activity on organic and conventional farming methods, the teacher asked 
pupils to carry out an active enquiry, working individually and choosing their own subject and 
approach, including a safety assessment that the teacher would check. Some pupils carried out practical 
investigations such as soil analyses, but Pupil P devised and used a questionnaire to find out about the 
use and perception of organic products, presenting her results graphically and providing some summary 
findings.

Pupil P’s work
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Teacher’s notes

AF4
Pupil P developed her own strategy to investigate the level of use and purchase of organic products, and 
chose a data collection process that was able to produce useful data, consulting with the teacher on safety 
issues and limiting her survey to known people.

AF5
She proposed explanations for several of her survey findings, making allowances for uncertainties as 
appropriate. She processed data to generate scale representations, and made suggestions for possible 
extension of her study.

Next steps
Presentation to the rest of the class, using agreed criteria for peer assessment. •	

Assessment commentary
The questionnaire limits itself to simple answers, and Pupil P acknowledges in her conclusions that further 
questions could be constructed. The limited scope is not necessarily indicative of limitations in Pupil P’s 
progress, since it shows a realistic approach. The work shows high standards of information selection; 
synthesis and communication development; adaptation and performance of safe data-collection; and 
thoughtful analysis of a fairly complex set of data.
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Assessment summary

AF1 Thinking scientifically
Pupil P can explain processes and phenomena logically and in detail, evaluating multiple factors and 
bringing ideas together from different areas of science. This collection of evidence shows her assessing 
evidence that has changed established understanding. Her work here for AF1 is at secure level 8.

AF2 Understanding the applications and implications of science
Issues of organic and conventional farming and of the heliocentric revolution provide opportunities for 
Pupil P to show a high level of understanding of the applications and implications of science and associated 
technology, and in particular the interactions of scientific and technological change with broader society. 
She takes the opportunity both in a historical context (the heliocentric revolution) and in a contemporary 
context (organic and conventional farming), showing work at secure level 8 for AF2. 

AF3 Communicating and collaborating in science
One of the items of evidence in this collection is based on a practical activity carried out collaboratively, 
but the work provides little opportunity for Pupil P to show an understanding of collaboration in science in 
general and the specialisms and skills that are required within such collaborative work. However, she is able 
to show her ability in taking a critical approach to sources of information and in particular to look for bias 
through misrepresentation or lack of balance. She also clearly displays her skills in the selection, synthesis 
and presentation of information in her own original and thoughtful ways. The work here shows progress to 
secure level 8.

AF4 Using investigative approaches
Pupil P’s investigations here involve her collaborative practical investigation and her individual 
questionnaire survey. In both cases she is involved in making and justifying the approach taken. This 
indicates work at secure level 8 for AF4.

AF5 Working critically with evidence
Pupil P shows that she can process complex data, and critically interpret, evaluate and synthesise 
conflicting evidence. She matches findings with scientific explanations and uses these to plan future work. 
Her progress for AF5 is at secure level 8.

Overall assessment judgement
Pupil P is independently thoughtful. She can work on complex issues, recognising the complexity and 
the subtleties of explanations and arguments. She can spot attempts to cut corners with the truth. Pupil P 
recognises the place of science in society, communicates clearly in her own style, uses secondary sources 
with due caution, gathers data systematically and analyses it to develop conclusions that she can then 
apply.
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