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Pupil V Year 8 High level 5 
Science Standards File

Pupil profile
Pupil V works in a set where pupils’ attainment ranges from level 3 to level 5. Prior to this assessment her 
teacher expected her to be working at a secure to high level 5. The activities provide an opportunity to 
show achievement at level 5 and identify any areas in which progress is being made toward level 6. 

The evidence
Presentation on vaccination1. 

Analysing pulse rate data2. 

Assessing risk when heating3. 

Making cell models4. 

Role playing particles5. 

Investigating friction6. 
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1. Presentation on vaccination 

Assessment focuses
AF1, AF2, AF3, AF5

Context
This activity followed a set of three lessons on microbes and disease. Pupils considered vaccination, 
referring to their own experiences of vaccination against common diseases and watching a video clip on 
the work of Edward Jenner. 

The teacher asked pupils to research the work of Edward Jenner using an internet search and through a 
website chosen by the teacher (see the briefing sheet below). The teacher also asked them to research how 
vaccination worked, drawing on what they had studied previously. Their research was to be presented to 
the class using PowerPoint. 

Pupil briefing sheet
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Pupil V’s work

Teacher’s notes

AF1
Pupil V described scientific evidence that supports the idea of cow pox infection providing immunity 
against small pox. She identified the use of evidence and creative thinking in the development of the 
vaccination process.

AF2
She linked vaccination to some of its underpinning scientific ideas, and also made an ethical statement, at a 
valid personal level, on the issues of Jenner’s trial.

AF3
Pupil V presented information from secondary sources in an appropriate form, creating a means of 
communication that was well matched to its audience and purpose.
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AF5 
She questioned the reliability of Jenner’s experiment, and suggested that further observations were 
needed for his initial experiment to be convincing evidence for the success of the vaccination process. 
She therefore suggested reasons, based on her scientific knowledge and understanding, for limitations in 
Jenner’s initial evidence.

Next steps
Consideration of opinion and scientific evidence in relation to the controversy surrounding the MMR •	
vaccination.

Assessment commentary
Pupil V produces a clear presentation that gives a good overview of the development of the vaccination 
process, covering the required questions asked on the briefing sheet. 

She takes a critical approach, recognising that many further tests were required to establish the credibility 
of the process. She highlights how beneficial Jenner’s work was, with immunisation against many diseases 
now being available through vaccination. 

Her understanding of the ethical issues of scientific studies is on a personal level and could be further 
developed to include other viewpoints.
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2. Analysing pulse rate data

Assessment focuses
AF1, AF3, AF5

Context
Pupils were working on a ‘healthy living’ project. The starter activity for three lessons required pupils to 
come into the class, sit quietly and take their resting pulse rate for one minute and enter it into a class 
spreadsheet. They saved the data and then, using ICT facilities and the virtual learning environment, 
analysed the data they had saved.

The teacher then asked pupils to plot a graph of the results in an appropriate format, analyse the data and 
answer the following questions:

1. What is the pattern shown in the data?

2. Why does the data show variations between each day?

3. How could we increase the reliability of the test?

4. Why is pulse rate used as a measure of fitness or health?
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Pupil V’s work
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Teacher’s notes

AF1
Pupil V used abstract ideas of more than one step in explaining the need for the heart to work harder 
during exercise. She also described why a lower pulse rate when resting can be used as an indicator of the 
level of fitness based upon the process of respiration.

AF3
This was a rather awkward set of data to represent graphically and Pupil V plotted a graph of the data in 
a scatter graph format that she devised herself. It shows the spread of data very effectively, together with 
average class pulse rate and her own results.

AF5
Pupil V identified and gave good explanations for the patterns in the extensive data, including the 
recognition of wide range and high variability, issues of fair testing (due to some measurement following 
physical activity during the break), and of the possibility of unreliable data. She offered good solutions to 
these problems.

Next steps
Exercise on using graph drawing software to draw graphs from spreadsheet data.•	
Investigating the effects of diet and exercise on pulse rates.•	

Assessment commentary
Pupil V uses initiative and creativity to produce an effective graphical representation of data. She 
shows confidence in identifying and describing the patterns in the data and linking these to scientific 
explanations. Her comments on the quality of data are valid and she describes her methods to improve the 
data. Variability of data has been accounted for and explained where possible. The data have been linked to 
the body processes effectively, although this could be developed further to include a complete description 
and explanation of the process of respiration and how this links to an increase in heart rate when exercising.  
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3. Assessing risk when heating

Assessment focus
AF4

Context
As a starter activity before a practical on observing changes when heating, the teacher asked pupils to list 
all the safety points that needed to be considered when carrying out the experiment. 

Following a check by the teacher, Pupil V carried out the practical work putting her ideas into practice.

Pupil V’s work

Teacher’s notes

AF4
Pupil V made suggestions to control obvious risks to herself and others and acted on these when doing the 
practical work in the remainder of the lesson. Further practical work confirmed that she was able to do this 
consistently. 
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Next steps
Introduction to CLEAPSS•	 1 Student Safety Sheets as sources of information for assessment of risk. 

Assessment commentary
Pupil V has shown she can identify a number of familiar risks when carrying out a simple heating 
experiment and has taken steps to minimise these risks.

1 © CLEAPSS. Used with permission.
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4. Making cell models

Assessment focuses
AF1, AF3, AF4

Context
Pupils had learned about the differences between plant and animal cells and the functions of cell 
organelles. They had viewed microscope slides of cells and had explored images on the website of the 
Wellcome Trust2 (http://medphoto.wellcome.ac.uk/).

They were given a range of materials to construct a model of each of the cell types. Materials included jelly, 
small clear plastic bags, modelling clay, polystyrene beads, glass beakers, pipe cleaners and paper. 

They were not allowed access to any reference material when constructing the models. Upon completion, 
the teacher asked the pupils to describe their models and the features of them. The teacher noted key 
points of the student descriptions and used these to undertake an assessment. 

Pupil V’s work

Animal cell

Pupil V described the bag as being the cell membrane and described the function of this correctly. She 
used the jelly as the cytoplasm and the nucleus was the large modelling clay ball. She accurately described 
their functions.

2 © Wellcome Images. http://images.wellcome.ac.uk
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Plant cell

Pupil V described the bag as being a cell membrane while the jelly was the cytoplasm, and she described 
the function of these correctly. The nucleus in this model was the large yellow modelling clay circle and the 
chloroplasts were the blue modelling clay circles. Although inaccurately placed outside the cell membrane, 
she described their functions correctly. She also accurately described the function of the cell wall, which 
was modelled by the glass beaker. 

Pupil V went on to describe the advantages of these model cells including, “They were 3-D and not flat like 
on the paper ones we drew and things could move in the cytoplasm like in a real cell.”

Teacher’s notes

AF1
Pupil V constructed a model in order to represent her own understanding and used this as the basis 
for making multi-step descriptions of the functions of cell components. She also described some of the 
advantages of using a model.

AF3
Pupil V used appropriate scientific language to describe the functions of the cell organelles and to explain 
why the materials were selected for that part of the model

AF4
She explained why particular materials were appropriate for the ideas under consideration.

Next steps
Follow-up confirmatory work on the positioning of organelles within the cell.•	
Identifying the strengths and weaknesses of the cell models and other models.•	

Assessment commentary
Pupil V shows the ability to select suitable equipment to make a physical model. She uses appropriate 
scientific language to describe the roles of cell organelles and to justify her choice of material to represent 
them in the cell model. She is able to describe some advantages of the models, but does not yet consider 
the ways in which the model is an incomplete representation and how it could be improved.
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5. Role playing particles

Assessment focus
AF1

Context
This role play came at the end of some work on particle ideas and the effects of heat on materials. Half 
of the class was involved in another activity, so only a small group took part in this role play. This made it 
easier to question some individual pupils about particle ideas. The pupils later edited the video file to make 
an informative video, to be used as a revision resource on the school’s virtual learning environment.

Pupil V’s work
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Pupil V takes part in the role play and states, when questioned about particles in a liquid:

“They are spread out a little bit more. They can move about, as long as they are touching.”

Teacher’s notes

AF1
Pupil V understood that particles in a liquid are mobile, but still “touching”. She also stated that they were 
“spread out a little bit more”, which is true in most liquids. The titles added to the video clip, prepared by a 
group of three pupils including Pupil V, further illustrate the understanding of the arrangement of particles 
in different states of matter. 

Next steps
Using the particle model to provide interpretations of other phenomena including the expansion of •	
solids, gas pressure and diffusion. 

Assessment commentary
Pupil V has shown a good understanding and application of the particle model to changes of state. This 
can also be seen from the titles that Pupil V has produced (in collaboration with others) for the video. As a 
group they show a sound understanding of the arrangement of particles in solids, liquids and gases.
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6.  Investigating friction

Assessment focuses
AF3, AF4, AF5

Context
The teacher asked pupils to design and carry out an investigation into friction using a friction ramp, 
providing pupils with guidance in the form of a briefing sheet, which also outlined how to write up 
the investigation. Pupils had one lesson to design and carry out the investigation, and wrote this up as 
homework. Pupil V word-processed her work.

Pupil briefing sheet
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Pupil V’s work
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Teacher’s notes

AF3
Pupil V represented forces using force arrows, though it is unclear if the arrows are drawn to scale to 
represent the size of forces. 

AF4
Pupil V described the variables in the experiment and selected, with guidance, an appropriate variable to 
investigate. She listed suitable methods to control other variables and correctly identified the dependent 
and independent variables. She repeated measurements during the test and linked this to the reliability of 
the results. 

AF5
Pupil V recognised some of the inconsistencies in the data and tried to describe why they came about. The 
opportunity to evaluate the effectiveness of her work was given but was not developed very far. She made 
a comment about the difficulty in gaining reliable measurements but did not suggest improvements to her 
working methods. She manipulated data in order to increase the reliability of her conclusion.

Next steps
Identifying suitable materials to use in given situations in which friction is significant.•	
Evaluation of working methods in practical work.•	

Assessment commentary
Pupil V demonstrates her ability to design and carry out an investigation. She correctly identifies a range of 
variables and takes steps to control them appropriately. Pupil V also uses appropriate scientific conventions 
in communicating abstract ideas in her representation of the forces involved. She comments on the 
effectiveness of her methods and reaches a conclusion that is consistent with the data. Her explanation of 
roughness in terms of surface structure shows good understanding.
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Assessment summary

AF1 Thinking scientifically
Pupil V can use abstract ideas and models and progresses through a number of steps when describing 
processes and phenomena. She has identified the evidence and creative thinking that has contributed to 
the development of scientific ideas. There has been some identification of the strengths and weaknesses of 
particular models. This indicates that she is working at a high level 5 for AF1.

AF2 Understanding the applications and implications of science
Pupil V makes links between an application of science and its underpinning scientific ideas. She makes a 
valid ethical statement, although this is limited to a personal viewpoint. The evidence suggests that she is 
working at secure level 5 for AF2.

AF3 Communicating and collaborating in science
Pupil V shows good communication skills, and uses secondary sources of information to create a 
presentation in an appropriate format. She presents sets of scientific data using graphs and tables, and 
shows a strong and promising initiative in devising a form in which to present a large and quite complex set 
of pulse rate data. There is good use of key terminology, although this is mainly limited to keywords from 
each task without much amplification of the science behind them. She achieves a high level 5 for AF3.

AF4 Using investigative approaches
Pupil V shows skills in recognising significant variables in investigations and selecting variables that are 
appropriate to investigate and control. She also describes ways in which to manage familiar risks and 
works effectively to reduce these. She repeats measurements when appropriate and selects appropriate 
equipment to study the ideas under investigation. For AF4, the evidence suggests that she is working at 
secure level 5.

AF5 Working critically with evidence
Pupil V uses a number of methods to interpret data and recognises and makes valid comments on 
the quality of the data, attempting to explain inconsistencies. Where there are differences in repeated 
measurements, a suitable explanation is offered. She manipulates data appropriately and largely follows 
suitable conventions in rounding values. She draws a conclusion that is consistent with the data and 
provides some basic explanation. Her work here for AF5 suggests a low level 6.

Overall assessment judgement
Pupil V is reaching level 5 comfortably across all the AFs, and is beginning to make an impact, albeit 
localised and especially for AF5, at level 6. She is working at a high level 5.
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