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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. The Level 6 
file does not contain an example of strand 1 (‘Find evidence, information and ideas’) 
as that strand does not have a level descriptor at Level 6, i.e. progression in that 
strand stops at Level 5. 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 6. 
 
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: Does the current flowing in a wire change if the wire 
changes? 

Illustrative of 
characteristics mainly at: 

 

Level 6 

Skill assessed: Fair testing 

 

Context 

The learners discussed what they thought could influence the current flowing in a 
circuit and then decided which independent variable they were going to investigate. 
Some learners decided to investigate the thickness of the wire, length of wire or 
material from which the wire was made. Learners built a circuit and inserted a metre 
length of wire. As the length of the wire was changed, learners recorded the current 
flowing using an ammeter. 
 

Comments 

1. The learner identifies a number of variables such as the cell used, wire thickness 
and equipment used. They plan how to control the variables that need to be kept 
the same. 

2. The learner makes decisions about the range and values of the independent 
variable. The learner selects five different lengths that are at suitable intervals. 

 

Next steps 

 The learner would need to identify key variables that may not be readily 
controlled and explain why this is the case. An example here could be controlling 
the temperature of the wire. This would be particularly difficult for the learners as 
they may not have equipment that would allow them to record this. 
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Example 2 

Subject portfolio:  Science 

Task: What affects how quickly a plant photosynthesises? 
 

Illustrative of 
characteristics mainly at: 

 

Level 6 

Skill assessed: Methods and strategies 

 

Context 

The learners looked into what plants need to help them grow. This moved to 
photosynthesis and what plants need to produce glucose (their food). The teacher 
and learners then discussed how they could investigate the link between light and 
the rate of photosynthesis. Ideas suggested included the colour of light, angle of the 
light and amount of light the plant receives. 
 
Learners placed a Cabomba into a measuring cylinder full of water. They positioned 
a lamp a set distance from the plant and recorded the bubbles of oxygen produced 
over a set period of time. 
 

Comments 

1. The learner writes a systematic plan for their investigation. 
2. The learner then writes an alternative plan. This is different from their first plan 

as they now suggest: 
 

 leaving the plant exposed to the light before starting the investigation (an 
improvement) 

 using a gas syringe to measure the volume of gas in place of counting 
bubbles 

 recording the time taken to collect a set volume of oxygen. 
 

Next steps 

 The learner needs to justify the changes they made in the second plan to 
progress to Level 7. Here the learners could indicate that in the second plan the 
plant reaches a steady state of photosynthesis before beginning to alter the 
position of the lamp. Alternatively, the learner could suggest that there are 
inaccuracies in the counting bubbles procedure. The size of the bubbles could 
vary, and there is the possibility that they could miscount the number of bubbles 
produced. Using a gas syringe to measure the volume of gas produced gives a 
more accurate method of recording the rate of photosynthesis. 
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Example 3 

Subject portfolio:  Science 

Task: Decide upon and justify success criteria for a boat  
(‘The Big Boat Race’) 
 

Illustrative of 
characteristics mainly at: 

 

Level 6 

Skill assessed: Determine success criteria 

 

Context 

Learners were asked to consider comments made in response to a question about 
what would make a racing car successful in a grand prix. They were expected to 
highlight the success criteria and the justification for including them. They then used 
these ideas to decide upon success criteria for a boat taking part in a race and to 
justify their selection of criteria. 
 

Comments 

1. The learner selects a range of appropriate success criteria such as using 
waterproof materials, low-density materials and a stabilising feature to stop their 
boat toppling over.  

2. The learner justifies their success criteria, explaining why they selected each of 
them. For example, needing a large sail to catch the breeze from the fan to allow 
the boat to move faster, and having a cover over the boat to prevent it filling with 
water. 

 

Next steps 

 Level 6 is the highest level learners can achieve here. 
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Example 4 

Subject portfolio:  Science 

Task: Decide upon and justify success criteria for an 
investigation where learners investigate the energy 
content of food. 
 

Illustrative of 
characteristics mainly at: 
 

Level 6 

Skill assessed: Determine success criteria 

 

Context 

Learners completed a topic on food, looking at food groups and types of foods that 
provide them. The learners observed their teacher burning a cracker to heat up 
some water in a boiling tube. The learners considered how they could go about an 
investigation to find out which of the foods they are provided with would contain the 
most energy. 
 

Comments 

The learner attempts to select success criteria for their project such as the recording 
of accurate results. The teacher discusses this with the learner who explains their 
comments further. The learner indicates they want to repeat each experiment, 
making their results repeatable, and that they want to use equipment such as a 
digital thermometer, digital weighing scales and a measuring cylinder to make any 
measurements as accurate as possible. In making these additional comments to 
their teacher the learner justifies some suitable success criteria. 
 

Next steps 

 An alternative or additional task to secure the learner at this level for this skill 
could be to include a task on how their findings could be presented. Suitable 
success criteria could then include: ‘making it simple, easy to read, short with 
bullet points and including colourful pictures or diagrams’. The learner could then 
justify these success criteria by adding: ‘making the language simple and 
presented as bullet points would allow more people to read and understand the 
findings, it would encourage more people who are busy and have little time to 
read it, and having diagrams and pictures would help poor readers understand 
our findings from looking at a picture’. 
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Example 5 

Subject portfolio:  Science 

Task: Learners, as part of the investigation into which of five 
foods contains the most energy, are required to predict 
the outcome. 
 

Illustrative of 
characteristics mainly at: 
 

Level 6 

Skill assessed: Predict 

 

Context 

Learners completed a topic on food, looking at food groups and types of foods that 
provide them. The |earners observed their teacher burning a cracker to heat up 
some water in a boiling tube. The learners predicted which food they thought would 
contain the most energy and explained their reasons using a model. 
 

Comments 

1. The learner makes a prediction using their abstract scientific ideas by linking the 
eating of pasta by sporting individuals prior to a marathon. 

2. They include in their prediction their scientific knowledge of food groups, linking 
carbohydrates to pasta and energy. 

3. They include a simple scientific model and a diagram showing the energy 
changes involved. 

 

Next steps 

 The learner needs to link information gained from more than one source and use 
this to support their prediction. They could, for example, research energy labels 
and consider other ingredients such as fats within each food when making their 
prediction. They could include reference to the energy content of fats compared 
to carbohydrates. 
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Example 6 

Subject portfolio:  Science 

Task: Learners identify the key variables for their investigation 
into the energy content of food. 
 

Illustrative of 
characteristics mainly at: 

 

Level 6 

Skill assessed: Fair testing 

 

Context 

Learners were asked to conduct an investigation into which snack contained the 
most energy. They were provided with a range of 15 different snacks. They were 
then asked to select the snacks they wished to investigate. At this point the teacher 
offered no guidance as to how many snacks the learners should select to 
investigate. This learner independently selected five snacks to investigate.  
 
The learners observed their teacher burning a cracker to heat up some water in a 
boiling tube, and were asked to plan their own investigation, explaining how they 
would conduct a fair test. The learner independently identified the independent, 
dependent and control variables for their investigation.  
 

Comments 

1. The learner identifies a range of variables. These include the independent 
variable, their range of five foods, the dependent variable (which is the increase 
in temperature of the water) and the control variables (which include the volume 
of water used and the distance between the burning food and the bottom of the 
container holding the water). 

2. The learner is set a task to find out which type of snack contains the most energy 
and makes decisions about the range and values of the independent variable, 
selecting five foods. 

 

Next steps 

 The learner would need to identify key variables that may not be readily 
controlled and explain why this is the case. An example of this is the room 
temperature and breeze, and the distance between the flame and the bottom of 
the container holding the water. 
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Example 7 

Subject portfolio:  Science 

Task: Learners conduct their investigation into which of five 
foods selected contains the most energy.  
 

Illustrative of 
characteristics mainly at: 

 

Level 6 

Skill assessed: Observe and measure 

 

Context 

Learners completed a topic on food, looking at food groups and types of foods that 
provide them. The learners observed their teacher burning a cracker to heat up 
some water in a boiling tube. The learners carried out their investigation, measuring 
volumes of water, temperature and mass. 
 

Comments 

1. The learner intends to make accurate measurements using equipment with fine 
divisions, taking accurate measurements of volume, temperature, distance and 
mass, as recorded in their plan. 

2. The learner’s actual measurements are recorded on a teacher skills checklist, 
and there is some evidence of peer and teacher assessment of measurements 
taken. 

3. The learner records additional observations when conducting the investigation. 
 

Next steps 

 The learner has made accurate measurements and made some observations in 
this task. However, this investigation does not lend itself to making precise 
observations. Carrying out an exploring scientific enquiry type of investigation 
would involve learners looking for changes, and so would involve the learner in 
making precise observations. 

 To show characteristics of the next level, the learner needs to observe and 
measure more systematically. In this investigation we would expect the learners 
to repeat each experiment, allowing them to use the results to calculate an 
average. 
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Example 8 

Subject portfolio:  Science 

Task: Learners investigate which of five foods selected 
contains the most energy. They write their plan and then 
suggest changes leading to an alternative plan. 
 

Illustrative of 
characteristics mainly at: 
 

Level 6 

Skill assessed: Methods and strategies 

 

Context 

Learners completed a topic on food, looking at food groups and types of foods that 
provide them. The learners observed their teacher burning a cracker to heat up 
some water in a boiling tube. The learners wrote a systematic plan and suggestions 
for improvements. 
 

Comments 

1. The learner produces a systematic plan for the investigation. 
2. They offer suggestions for improvements that indicate they have thought through 

an alternative strategy. Here they suggest using a shield (bomb calorimeter) to 
prevent a breeze affecting the flame, ensuring the heat energy released is not 
lost to the surroundings. 

 

Next steps 

 To show characteristics of the next level, the learner needs to offer some 
justification for the changes made in the alternative method. In this case, a 
reference to the use of a screen to cut down on draughts, so allowing more of 
the heat to reach the water, would be appropriate. 

 
 
 
  



 

23 
 

 

 
 
  



 

24 
 

 

 
  



 

25 
 

 

Example 9 

Subject portfolio:  Science 

Task: Learners investigate which of five foods selected 
contains the most energy. From the data they collect, 
using their scientific knowledge, they produce a 
conclusion. 
 

Illustrative of 
characteristics mainly at: 

 

Level 6 

Skill assessed: Communicate findings 

 

Context 

Learners have completed a topic on food, looking at food groups and types of foods 
that provide them. The learners observed their teacher burning a cracker to heat up 
some water in a boiling tube. The learners conducted their own investigation, burning 
five different foods and recording and presenting their findings. 
 

Comments 

1. The learner presents their evidence in a variety of ways, including a results table, 
graph and conclusion. The conclusion includes a diagram that places the foods 
in order showing which contains the most energy. 

2. The graph produced has appropriately labelled axes, and uses appropriate SI 
units for mass and temperature. 

3. The learner communicates their findings in the conclusion and the graph, where 
appropriate scales (the y-axis scale does need to be extended) and labels are 
used for the axes. They have, therefore, organised and communicated their 
findings in a variety of ways that are fit for purpose and audience. 

 

Next steps 

 To progress to a higher level, the learner would need to be able to draw an 
appropriate line of best fit on a graph. 
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Example 10 

Subject portfolio:  Science 

Task: Learners were tasked with designing an investigation to 
find out why ships have a pointed front 
 

Illustrative of 
characteristics mainly at: 

 

Level 6 

Skill assessed: Explaining 

 

Context 

Learners were set a task by their teacher to design an investigation to find the best 
shape ships should have. The learner was directed to a range of websites that have 
video clips of objects being dropped through oil and other liquids. From this the 
learner designed their investigation using card of differing surface areas to drop 
through wallpaper paste. 
 

Comments 

1. The learner records their evidence and writes a simple conclusion for their 
findings. They explain their findings using abstract scientific knowledge, 
explaining the forces acting on the card, and how the increase in surface area 
results in more molecules being hit by the falling card. They link this increase in 
contact between molecules being hit and the upward force on the card. 

 

Next steps 

 The learner needs to explain to what extent their findings are consistent with 
scientific knowledge. 

 They could begin to use their explanations to make predictions. Here they could 
look at the link between surface area and time taken to fall, and make 
predictions, or estimates for the time it would take for untested surface areas to 
fall through the wallpaper paste. Alternatively, they could make predictions as to 
the time the card would take to fall through different liquids where viscosity 
changes. 
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Example 11 

Subject portfolio:  Science 

Task: Investigation into which of five foods contains the most 
energy – review of findings and conclusions.  
 

Illustrative of 
characteristics mainly at: 

 

Level 6 

Skill assessed: Explaining 
Review findings 
Conclusions and decisions 

 

Context 

Learners completed a topic on food, looking at food groups and types of foods that 
provide them. The learners then observed their teacher burning a cracker to heat up 
some water in a boiling tube. Having conducted their own investigations, they 
reviewed their findings and considered both other factors that could influence their 
results and the views of others. 
 

Comments 

1. The learner considers the reliability of their results. They comment on their 
ability to make accurate measurements, using equipment such as thermometers, 
measuring cylinders and rulers. They consider the likelihood of anomalies, 
recognising that the marshmallows melting was a source of error, and recognise 
the fact that repeat readings were not taken. 

2. In including the word equation for respiration and the diagram showing the 
energy changes, the learner uses abstract scientific ideas, and recognises a 
number of processes are taking place. The learner uses these ideas to explain 
their findings and draw a conclusion. 

3. The learner considers the views of other groups in the class, and uses the 
internet to start looking at food labels to check the validity of their own results. 

 
 

Next steps 

 The learner needs to develop their ideas on room temperature, draughts and 
repeat readings to evaluate fully their results when considering the reliability and 
validity of their conclusion. 

 The learner could use their results to make predictions, and develop their ideas 
on respiration and energy changes by linking these processes. 

 The learner needs to suggest how more information could be collected to check 
the validity of their conclusions. This could be done by looking at food labels for 
all foods used and then comparing the energy for a standard 100g of each food. 
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Example 12 

Subject portfolio:  Science 

Task: Learners investigate which of five foods selected 
contains the most energy. They review success criteria 
in light of their experiences. 
 

Illustrative of 
characteristics mainly at: 
 

Level 6 

Skill assessed: Review success 
Evaluate learning 

 

Context 

Learners completed a topic on food, looking at food groups and types of foods that 
provide them. The learners observed their teacher burning a cracker to heat up 
some water in a boiling tube. Having set success criteria and conducted their own 
investigations, learners evaluated how far the success criteria had been achieved. 
 

Comments 

1. The learner evaluates effectively how far the conduct and the outcomes of the 
investigation fully reflect the success criteria. They comment, for example, on the 
fact that the water did not boil and they were able to rank the foods in order of 
energy content. The learner also identifies the learning strategies being used. 

2. The learner identifies the learning strategies being used, and links these to 
experiences in other subject areas. 

 

Next steps 

 The learner needs to refine the success criteria in light of their findings to inform 
future investigations. 

 They could use the refined success criteria, of being able to compare foods rich 
in fats to foods rich in carbohydrates, to see which contains the most energy. 

 The learner needs to review the learning strategies used having completed their 
investigation and gathered their results. They need to consider the effectiveness 
of the strategies used in light of the success or lack of it on completing the task. 
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Example 13 

Subject portfolio:  
Science 

Task: Investigating the effect of surface area on the time a 
falling object takes to hit the ground. 
 

Illustrative of 
characteristics mainly at: 

Level 6 

Skill assessed: Observe and measure 
Communicate findings 
Review findings 
Explaining 

 

Context 

Learners watched a video clip of the space shuttle Atlanta landing. To aid its slowing 
down it deployed a parachute. Learners were asked ‘How did NASA know what size 
parachute to use and does the size of the parachute have any effect on slowing the 
shuttle down?’ Learners were then asked to investigate the link between canopy size 
and the braking effect of the canopy, using paper, a stopwatch and a metre stick. 
 

Comments 

Observe and measure 

 
1. The learner uses various ways, text, table and a graph, to present their findings. 

2. They measure with precision the dimensions of the paper used. Measurement is 

accurate to the nearest 0.1cm which, given the equipment generally available, 

reflects the maximum precision which can be achieved. 

3. They calculate and display surface area with appropriate precision. 

4. The learner measures the time taken for the paper to fall to one decimal place, 

which was the maximum precision of the equipment supplied. 

5. The learner calculates and displays the mean time accurately. 

 
Communicate findings 

 
6. The learner explains the link between surface area and time taken to fall, stating 

that as the surface area increases the time taken to fall also increases. 

7. The learner draws an appropriate graph to display the data effectively. 

8. The learner accurately plots the data on a chart with appropriate scales, axes 

and titles. 

9. The learner attempts a best fit line, which begins to show characteristics of Level 

7. 
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Review findings 

 
10. The learner discusses the reliability of the results and offers some justification for 

their opinion, stating there are no anomalies and all results are close to the mean 

value. 

11. They suggest a method for improving the reliability of the timing element of the 

experiment, suggesting electronic timing. 

12. They begin to link the number of experimental repeats to the concept of 

reliability. 

Explaining 

 
13. The learner uses an abstract model (particle theory) to explain their results, i.e. 

more particles hit the paper when its area is larger. 

14. The learner relates the mass of the paper to the weight and begins to link this 

force to the retarding force of air resistance. 

 

Next steps 

 The learner employs a method (repeated folding of a single sheet) that prevents 

them from progressing to a higher level. They need to take a more systematic 

approach using paper with surface areas of 600, 500, 400 and 300cm2, for 

example. 

 The learner has attempted to demonstrate a linear relationship between time and 

surface area. While producing a line of best fit is characteristic of Level 7, in this 

case the relationship is not linear and a best fit curve is more appropriate. For 

the learner to progress to the next level a curve of best fit needs to be drawn 

and, where possible, calculations need to be included. In this instance, the 

learners could calculate the mean speed of the paper as it falls. 

 If a non-linear line (i.e. curve) is fitted to the data, the learner can describe the 

curve by reference to the changing gradient; for example, as surface area 

increases, the gradient decreases. 

 The learner has commented that the results are ‘reliable as they are similar to 

the mean’. Characteristic of Level 7 would be an attempt to quantify how similar 

they are, e.g. all values are within 5 per cent of the mean. 

 The learner mentions using electronic timing to improve the reliability of 

measuring the time to fall. More characteristic of a Level 7 would be the learner 

explaining why using electronic timing would be more reliable than manual. 

 To move to the next level, the learner needs to use their explanations to make 

predictions. They could begin to make predictions about the results of the 

experiment if it were conducted under different conditions. An example could 

include a prediction where the air density changes, such as at varying altitudes. 

 They could begin to explore and compare results to actual theory. Non-linear 

aerodynamics is a complex area, but learners progressing to a higher level 

should be able to appreciate that drag is linked to velocity2 and the implication 

that this will make the response (as observed) non-linear. 
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Example 14 

Subject portfolio: Science 

Task: How does the volume of water used in a water-propelled 
rocket affect the time it’s in the air? 

Illustrative of 
characteristics mainly at: 

 

Level 6 

Skill assessed: Predict 

 

Context 

The teacher demonstrated the launch of a water-propelled rocket using two different 
volumes of water. Learners were also given the value for the maximum volume of 
water the rocket could hold. The learners were then asked to address the following 
two points when making their prediction. 
 

 Would the addition of more water result in the rocket always going higher? 

 Why does the rocket take off? 
 

Comments 

1. The learner makes a valid prediction, addressing one of the questions the 
teacher puts to them, i.e. that there will be an ‘optimum amount of water’, but 
then fails to add any justification or science to support this. 

2. When addressing the second question asked by the teacher the learner uses 
abstract scientific knowledge of forces and Newton’s third law to explain why the 
rocket will rise up into the air. 

 

Next steps 

 Although the prediction satisfies the characteristics of Level 6, to strengthen their 
prediction the learner could add further explanations. For example, why they feel 
there is an optimum volume of water, and what is making the bottle fall back to 
earth, with a discussion around the forces acting against each other. 

 To progress to the next level, the learner needs to link their scientific knowledge 
and understanding. In this case they need to link the forces working against each 
other, for example by adding more water there is an increase in the generated 
upthrust and so the rocket should travel further up into the air. 

 The learner needs to explain further how this increase in water also increases 
weight, the downward force that acts against upthrust. Therefore, there will be an 
optimum point of the trajectory where the extra upthrust generated will be 
negated by the additional weight and so the rocket will not travel any higher and 
even more water added will mean less height gained. 
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