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Audience
Primary and secondary headteachers and heads of departments of maintained 
schools; secondary assessment coordinators and teachers at Key Stages 2 and 3;  
governing bodies of mainstream schools; local authorities; regional consortia; 
national bodies with an interest in education; tutors in initial teacher training; and 
others with an interest in continuing professional development. 

Overview
The materials consist of examples of learners’ work and a written commentary, 
which exemplify the standards set out in the national curriculum level descriptions. 
They illustrate how to use level descriptions to make best-fit judgements at the 
end of Key Stages 2 and 3, and give a justification and explanation for the level 
awarded.

Action required
To review learning plans and activities, and to prepare to make the required 
judgements at the end of Key Stages 2 and 3. 

Further information
Enquiries about this document should be directed to:
Curriculum Division
The Education Directorate 
Welsh Government 
Cathays Park
Cardiff
CF10 3NQ
e-mail: assessment@gov.wales

Additional copies
This document can be accessed from the Welsh Government’s website at
gov.wales/learning
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for Level 4 (2017); Exemplification materials at Key Stages 2 and 3 in science: 
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Introduction 

When teachers make summative judgements in science, the science skills are 
broken into 14 separate strands covering communication and enquiry skills, including 
planning, developing and reflecting. This science subject portfolio has been designed 
to exemplify the standards for each of the 14 science assessment strands that are 
available on the Strands in progression from the level descriptions for science Key 
Stages 2 and 3 (learning.gov.wales/docs/learningwales/publications/140624-
science-standards-of-progression-poster-en.pdf). 
 
The materials here include a mixture of full and part investigations, alongside other 
transient skills that have been captured, e.g. learner–teacher dialogue, individual 
graphs and examples of learners’ research findings. In the process of exemplifying 
the 14 strands, we have attempted to include a range of enquiry types, e.g. fair 
testing, classifying and identifying, and using and applying models. However, these 
materials are not designed to exemplify the full range of enquiry types. More 
information on science enquiry types are contained with Science: Guidance for Key 
Stages 2 and 3 (learning.gov.wales/docs/learningwales/publications/140624-
science-in-the-national-curriculum-guidance-en.pdf). 
 
These materials are a collection of samples of work from different learners. They are 
not designed to present a coherent progression of the work of one learner. However, 
some of the tasks are used as source material for different skill strands. This 
demonstrates how one enquiry task may be used to enable teachers to develop 
multiple science skills. Although it is effective to teach science skills discretely, 
learners will require opportunities to draw together these skills in whole 
investigations as they work more independently. 
 

The materials consist of examples of learners’ work as well as written commentaries 
which give justifications and explanations for the level awarded. The audience for 
this work includes teachers working at Key Stages 2 and 3 and those working within 
a school to moderate and verify judgements. The examples in this document are for 
Level 5. 
 
Examples of work will have errors that reflect the level being exemplified and some 
errors will not have been highlighted by teachers, where that aspect is not the focus 
of the marking. 
 

  

http://learning.gov.wales/docs/learningwales/publications/140624-science-standards-of-progression-poster-en.pdf
http://learning.gov.wales/docs/learningwales/publications/140624-science-standards-of-progression-poster-en.pdf
http://learning.gov.wales/docs/learningwales/publications/140624-science-in-the-national-curriculum-guidance-en.pdf
http://learning.gov.wales/docs/learningwales/publications/140624-science-in-the-national-curriculum-guidance-en.pdf
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Example 1 

Subject portfolio:  Science 

Task: CSI – crime scene reflection task 

Illustrative of 
characteristics mainly at: 

 

Level 5 

Skill assessed: Review success 

 

Context 

The learner engaged in a number of practical tasks, following the setting of success 
criteria, to solve the crime. After identifying the suspect, the learner reflected upon 
her success criteria. 
 

Comments 

1.   The learner begins to evaluate how far success criteria fully reflect successful 
outcomes. They comment on the fact that they were able to meet each of their 
success criteria, but crucially start to reflect on the suitability of these success 
criteria. The learner starts to realise that the success criteria selected could be 
improved to reflect real-life situations. 

 

Next steps 

 To progress to the next level, the learner needs to fully evaluate their success 
criteria, developing their comments around repeating each test to obtain 
concordant results and keeping samples free of contamination. 
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Example 2 

Subject portfolio:  Science 

Task: Science of sound 

Illustrative of 
characteristics mainly at: 

 

Level 5 

Skill assessed: Explaining 

 

Context 

The learner was presented with a number of scenarios, such as: 
 
‘Mrs Brown is 85 and when walking with her granddaughter she has discovered that 
she cannot hear the very high-pitched sounds that crickets make. Use your 
knowledge of sound, the ear, hearing and noise levels to explain the differences in 
hearing levels of Mrs Brown, her granddaughter and the crickets.’ 
 

Comments 

1. The learner uses some scientific knowledge, explaining the path sound would 
take on entering the ear, and what part of the ear is damaged as a result of loud 
noises. They support their response to the task with a simple model of water 
waves in a bath. 

 

Next steps 

 To progress to the next level the learner needs to recognise that a number of 
factors could influence the individual's ability to hear, such as infections that 
could have damaged the ear previously. 

 The learner needs to include an abstract model where they recognise sounds 
are created by vibrations, and that these vibrations cause particles in the air to 
vibrate, which in turn cause the eardrum and subsequent parts of the inner ear to 
vibrate. 
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Example 3 

Subject portfolio:  Science 

Task: Core task ‒ lollies 

Illustrative of 
characteristics mainlyat: 

 

Level 5 

Skill assessed: Explaining 

 

Context 

The learner was presented with the following scenario. 
 
‘Some primary children were eating ice lollies on a very hot day. One of them 
dropped their lolly on the ground. Soon there was a puddle of liquid around the stick. 
When they went back lunchtime, nothing was left except for the stick. Can you 
explain this?’ 
 

Comments 

1. The learner uses scientific knowledge and a simple model to explain the 
changes taking place. Here they confirm the solid lolly changes initially into a 
liquid and then a gas. 

2. The learner explains that evaporation takes place when the liquid is heated and 
a gas forms, and that a liquid formed when the solid lolly was heated and melted. 

 

Next steps 

 For the learner to progress to the next level they need to include an abstract 
model. Here the learner could include diagrams of the particles that represent 
each state and explain the effect of heat on these particles as we move from one 
state to another. 

 The learner also needs to acknowledge that other factors will influence the 
evaporation of the liquid, such as wind levels on the day. 
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Example 4 

Subject portfolio:  Science 

Task: How does the surface area of a liquid affect 
evaporation? 

Illustrative of 
characteristics mainly at: 

 

Level 5 

Skill assessed: Communicate findings 
Explaining 

 

Context 

The learner had previously been presented with a task to explain what happens to 
an ice lolly on a summer’s day. Following on from this, learners were asked to 
consider what things could influence how quickly a liquid evaporates from a 
container. The learner decided to investigate the link between surface area and rate 
of evaporation. 
 

Comments 

Communicate findings 
 
1. The learner presents their findings in a number of ways: a table of results and a 

graph. In both of these they correctly use SI units. The learner independently 
decides to produce a bar chart for their results, which is suitable for the data 
collected. They then decide to view their results using a line graph, feeling this is 
more appropriate, which has been produced with inappropriate scales for the 
independent variable. 

 
Explaining 

 
2. The learner uses their scientific knowledge, and a simple model of change of 

state to explain their findings. They link the surface area of the container to the 
amount of heat absorbed from the sun and the rate of evaporation. 

 

Next steps 

 For the learner to progress to the next level, they could improve their results 
table, including all of the data they collected. They would need to produce a 
graph with an appropriate scale for the independent variable, and attempt to 
make quantitative definitions. Examples of this could be 'when the surface area 
was increased tenfold, the time taken to evaporate reduced by 24.8 minutes’. 

 The learner uses a simple model, introducing the idea of changes of state, and 
could develop this with an abstract model. Here they would need to introduce the 
idea of particles, how they are arranged in a liquid and gas, and the process the 
particles in a liquid go through when evaporation takes place. 

 The learner could add an explanation accounting for any other factors that could 
influence the rate of evaporation in their investigation.   
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Example 5 

Subject portfolio:  Science 

Task: What happens to the electric current in a series circuit 
as you add more bulbs? 

Illustrative of 
characteristics mainly at: 

 

Level 5 

Skill assessed: Predict 

 

Context 

During a demonstration, the learner observed the brightness of a bulb in a series 
circuit when the teacher added more batteries to the circuit. The teacher posed the 
question, “Would anything happen if the number of batteries in the circuit stayed 
constant but the number of bulbs were changed?” The learners considered this and 
made a prediction. 
 

Comments 

1. The learner makes a simple prediction indicating that the addition of more bulbs 
will reduce the current. This is characteristic of Level 4. They continue, adding 
that this reduction in current is a result of increased resistance. They include a 
simple model to support this, linking resistance to standing on a hosepipe, 
limiting the amount of water flowing. 

 

Next steps 

 For the learner to progress to the next level, they need to develop the model of 
resistance, e.g. by using the analogy of water flowing through a pipe to model 
the flow of electrons in a wire. 
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Example 6 

Subject portfolio:  Science 

Task: Is Euglena a plant or an animal? 

Illustrative of 
characteristics mainly at: 

 

Level 5 

Skill assessed: Conclusions and decisions 

 

Context 

The learners were set the task of producing a diagram of both plant and animal cells, 
with labelled organelles, and details of their functions. They were then presented 
with a labelled diagram of Euglena and were set the task of explaining whether they 
thought it was a plant or animal with a justification for their conclusion. During the 
task, learners were expected to consider the views of their peers before committing 
to a response they would be happy with. 
 

Comments 

1. The learner produces a conclusion that: 
 

 is consistent with their knowledge of both types of cell, recognising that 
certain organelles are characteristic of plant and animal cells  

 is informed by their consideration of the views of other learners in the class. 
 

Next steps 

 For the learner to progress to the next level they need to consider a wider range 
of evidence such as researching if all plant cells contain chloroplasts for 
example, or whether animal cells contain vacuoles. 
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Example 7 

Subject portfolio:  Science 

Task: Investigating pulse rate 

Illustrative of 
characteristics mainly at: 

 

Level 5 

Skill assessed: Explaining 

 

Context 

The learner was set the task of explaining to primary school learners why their pulse 
rate changed when they ran around the playground. To support their explanation, the 
learner conducted an investigation into their own pulse rate. 
 

Comments 

1. The learner produces a conclusion using scientific knowledge to explain their 
findings. They state that as more exercise is done the pulse rate increases. They 
continue, explaining that this is because the heart beats faster to deliver more 
oxygen to the muscles. 

2. They include a simple model, likening the heart to a pump in a swimming pool 
that is used to heat the water up. 

 

Next steps 

 For the learner to progress to the next level they need to include more detail in 
their explanations. It would be expected at this higher level that the learner 
acknowledge muscle cells would need more energy during exercise. To produce 
this energy, respiration would need to increase and so the heart responds by 
beating faster to deliver additional glucose and oxygen. The learner could 
represent this in a simple word equation. 
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Example 8 

Subject portfolio:  Science 

Task: Life in the stars 

Illustrative of 
characteristics mainly at: 

 

Level 5 

Skill assessed: Review findings 

 

Context 

The learner observed the teacher setting off a water-powered rocket with two 
different volumes of water. From this the learner was asked to suggest an 
investigation around rockets. The learner decided to investigate the effect of 
changing the volume of water used to propel the rocket into the air. Learners were 
required to answer the question ‘Will a rocket with more water fly for a longer time?’ 
 

Comments 

1. The learner identifies and describes the link between the volume of water used 
and the duration of the rocket’s flight. 

2. The learner considers the reliability of the results, which is characteristic of  
Level 6, stating that the results are both repeatable and reproducible. 

 

Next steps 

 For the learner to progress to the next level they need to explain the anomalies 
present in the results table and graph. An explanation for these anomalies could 
include the difficulty in recording time accurately with a stopwatch when the 
flying times were so short. 
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Example 9 

Subject portfolio:  Science 

Task: How the height of a ramp affects the speed of a bob 
sleigh. 

Illustrative of 
characteristics mainly at: 

 

Level 5 

Skill assessed: Methods and strategies 
Fair testing 

 

Context 

The learner watched a clip of the film Cool Runnings and became involved in a class 
discussion around what affects the speed of a bobsleigh travelling down a track. The 
learner then decided to investigate how the height and steepness of a ramp affected 
speed. 
 

Comments 

Methods and strategies 

 
1. The learner produces a plan that enables another person to carry out the 

investigation. The diagram indicates where the bobsleigh is to be placed, and the 
learner’s comments inform the reader when to stop timing (when the bobsleigh 
reaches the bottom of the ramp). Points 1–6 in the plan model a Level 5 plan for 
methods and strategies. 

2. Even though the learner does not state the stopwatch was used to time how long 
it takes for the bobsleigh to travel down the ramp, the inclusion of a diagram 
indicating that this is the case is sufficient at this level. 

3. The learner’s table of results also provides evidence that they planned a 
systematic approach to their investigation. 

 
Fair testing 

 
4. The learner identifies the independent variable and also the range of the 

independent variable, which is characteristic of Level 6.  
5. The learner identifies the dependent variable and the variables they need to 

control. 
 

Next steps 

Methods and strategies 

 

 For the learner to progress to the next level, they need to suggest an alternative 
method, or extension, to this investigation. An example could be the use of light 
gates to record the time the bobsleigh takes to move between two points. 
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Fair testing 
 

 For the learner to progress to the next level they need to explain how they will 
control variables that they need to control. For example, the learner could 
indicate that the length of the ramp will be kept the same, and controlled by 
using a metre stick, and the mass of the bobsleigh would be controlled by using 
the same bobsleigh for each run. 
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Example 10 

Subject portfolio:  
 

Science 

Task:  Photosynthesis fact sheet 
 

Illustrative of characteristics 
at: 
 

Level 5 
 

Skill assessed: Find evidence, information and ideas 

 

Context 

As part of a topic on plants, learners were asked to find out relevant information and 
ideas about photosynthesis. Before learners began to compile their fact sheet, they 
were challenged to discuss what type of success criteria might be appropriate. In the 
example here, the learner worked independently to gather information from a 
science website, a range of books and their class notes. The learner presented their 
findings using text and diagrams. The teacher used these tasks to consider whether 
the learner could find and use relevant evidence, information and ideas. 
 

Comments 

1. The learner works independently to find and use relevant evidence, information 
and ideas. They use scientific information to explain what they have found out 
and understand. 

2. During a discussion with the teacher, the learner explains the concept of 
photosynthesis, including key scientific vocabulary (e.g. ‘membrane’ and 
‘oxygen’). 

 
Teacher: Explain what happens to the sunlight that gets trapped in the 
chloroplast. 
Learner: The cell uses the energy to make sugar. The energy ends up inside the 
sugar. 

 
 

Next steps 

 The learner could be encouraged to link their findings to dissimilar but familiar 
situations, e.g. the use of additional light sources in some greenhouses. 

 They could consider using a tabulated format to provide a more systematic 
layout for their fact file. 
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Example 11 

Subject portfolio:  

 
Science 

Task:  Creating success criteria for a photosynthesis 
fact sheet 
 

Illustrative of characteristics 
at: 

 

Level 5 

Skill assessed: Determine success criteria 

 

Context 

Prior to this task, learners were taught how to identify different types of success 
criteria. This included discussions on success criteria for science enquiry process 
skills (e.g. creating scientific plans and presenting data) and outcome success 
criteria (e.g. what makes an effective circuit or burglar alarm?). During the following 
lessons, learners were challenged to discuss what type of success criteria might be 
appropriate when producing a scientific fact sheet about photosynthesis. Learners 
were asked to find key facts and ideas associated with photosynthesis then choose a 
way of communicating their findings to the rest of the class. The example here is 
taken from the work of one learner. 
 

Comments 

1. In the example, the learner has typed out their own success criteria using a 
blank template provided by the teacher. 

2. The learner identifies the success criteria that will help them create a  
good-quality scientific fact sheet, which are: 

 

 produce a labelled diagram that helps explain the main processes to 
somebody who is not an expert 

 include a word equation to simplify the chemical reaction 

 include the following scientific words: carbon dioxide, glucose, water, oxygen, 
photosynthesis and respiration. 

 
3. Throughout the activity, the teacher draws learners’ attention back to their initial 

success criteria to help them assess the quality of their work. 
 

Next steps 

 The learner could justify why it is important to include the key scientific 
vocabulary they listed in the third bullet point. 
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Example 12 

Subject portfolio:  

 
Science 

Task:  How does the intensity of light a plant receives 
affect the speed of photosynthesis? 
 

Illustrative of characteristics 
at:   
 

Level 5 

Skill assessed: Observe and measure 

 

Context 

The learner has produced an independent plan to investigate how light levels affect 
the speed of photosynthesis. The learner shared ideas within a small group, then 
produced a method. The learner’s work illustrates a number of characteristics, 
including the identification of variables, measuring and graphing skills. The teacher 
used this task to focus on the assessment of observe and measure skills. 
 

Comments 

1. When planning their method, the learner shows the ability to select the 
measuring equipment that allows them to record the volume of gas generated, 
e.g. a measuring cylinder with cm3 scale. During discussions, the learner 
explains that the volume of gas is likely to be small, so a measuring cylinder with 
a scale up to 10cm3 would be appropriate. 

 

Next steps 

 The learner could be challenged to evaluate their plan with particular reference 
to the method of collecting the gas. They could be encouraged to consider if a 
gas syringe would be a more effective way of collecting the gas. 
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Example 13 

Subject portfolio:  

 
Science 

Task:  Making zinc sulphate 
 

Illustrative of characteristics 
at:   
 

Level 5 

Skill assessed: Monitor progress 

 

Context 

In this task the learners investigated the production of zinc sulphate salt. During the 
practical task, the learner produced a plan to show how to produce zinc sulphate 
salt. During the activity, the learner made several amendments to his plan, including 
recognising the need to revise the method to take account of the nature of the 
reactant and the volume of liquids required. Although there are many skill strands 
evident in this task, the teacher focused on assessing the learner’s ability to monitor 
progress and communicate findings. 
 

Comments 

1. The monitor progress skill strand refers to the skill of reviewing the scientific process 
during an investigation. This may involve an awareness that the learner needs to 
change or alter aspects of the enquiry they are undertaking, e.g. swapping equipment, 
identifying additional control variables or increasing the number of repeat 
measurements to improve reliability. 

2. In this example, the learner identifies the need to change the reactants and volume of 
acid to allow the reaction to take place and produce the salt. The learner makes the 
edits (circled, and in purple pen) after they are challenged to check their work during 
the practical activity. 

 

Next steps 

 The learner could be encouraged to explain why they changed the volume of 
acid and reactant. 
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Example 14 

Subject portfolio:  

 
Science 

Task:  Variation 
 

Illustrative of characteristics 
at:   
 

Level 5 

Skill assessed: Evaluate learning 

 

Context 

The class had been learning about inherited and environmental variation. Learners 
were asked to evaluate a number of human characteristics to decide whether they 
are affected by inheritance or environment. They were then challenged to consider 
the most appropriate way of sorting and displaying these characteristics. Learners 
worked in groups to share ideas and consider solutions. The evidence here is the 
work of one learner. 
 

Comments 

1. The learner uses various thinking strategies and graphic tools to help organise 
their ideas and present their findings. 

2. At the start of this task, the learner considers several ways of organising ideas 
and presenting findings and chooses a line as the best method for displaying the 
‘mostly inherited’ and ‘mostly environmental’ characteristics because it allows 
them to order the characteristics by influence. 

3. The learner goes on to explain that a Venn diagram could be used as an 
alternative and ‘better’ thinking strategy (tool) for this task as Venn diagrams 
have an overlapping section that allows shared characteristics to be identified. 

 

Next steps 

 The learner could be encouraged to evaluate the limitations of the Venn diagram 
when explaining the relative influence of the environment on some of the 
characteristics. 
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Example 15 

Subject portfolio:  

 
Science 

Task:  Photosynthesis – growing tomatoes in winter 
 

Illustrative of characteristics 
at:   
 

Level 5 

Skill assessed: Link learning 

 

Context 

Following a series of lessons on plant growth, learners investigated the role of light in 
photosynthesis. The learner planned and carried out an activity to investigate how 
light levels affect the rate of photosynthesis. In the activity, the learner measured 
how the volume of gas generated during photosynthesis varied as a source of light 
was placed at different distances away from the plant. 
 

Comments 

1. During a discussion with the teacher, the learner draws links between the 
science they learned during their photosynthesis investigation and the growth of 
grass during summer months: ‘We have to cut the grass more often in the 
summer because there is more daylight during the day and the grass grows 
more quickly.’ 

2. The learner also uses correct scientific terminology, e.g. ‘photosynthesis’ and 
‘light source’. 

 

Next steps 

 The learner could be challenged to use their findings to explain how 
photosynthesis may be affected when plants grow under water. 
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