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Summary justification 

The student’s work shows a high level of investigative skills, particularly in the methodology and processe   
collecting and representing data. Application of scientific understanding and using data in explanations ar   
for development.  

 

Strengths of the performance 

The rationale and background information indicate good science understanding of different forms of 
energy related to bouncing balls. The student has identified that energy transformations occur during 
the bouncing of the balls, and that there’s a change in energy between potential forms and kinetic 
forms. They’ve provided a definition about energy efficiency in terms of how much available energy 
there is within the system and that this decreases over time due to friction and transformation into 
thermal energy.   

The student has identified some variables in the variable table, which corresponds with the C standard.  

An investigable question has been written in terms of the independent and dependent variables. A 
precise prediction has been provided that is related to the question with some justification for that 
prediction. This corresponds with the A standard.  

The student has identified some risks associated with their behaviour in conducting the experiment and 
in the use of materials, and how to manage those risks. This shows an ability to analyse the 
methodology. The student has collected consistent data sets and accurately calculated their energy 
efficiency which aligns with the A standard. Conventions of graphing with titles, axis labels, scale and 
representation in columns have been followed.   

In the analysis and explanation of the data, a relationship between the two variables has been 
discussed in terms of the impact on energy efficiency related to the physical properties of the ball (size, 
materials) which shows some science understanding. In the evaluation, a major source of human error 
to accurately measure rebound height is identified. The student has suggested using a slow-motion 
camera to make more accurate measurements. This shows good understanding about the impact of 
methodology on the accuracy of collected data. 



Cognitive Commentary 

 

Areas for improvement 

The independent and the dependent variables have not been expressed in terms of what is changing 
and what is being measured. For example, the independent variable is the type of ball, but the student 
has listed the balls being used and in other places referred to the material of the ball. All physical 
properties of the balls (not just material) are not able to be controlled and will therefore have an 
impact. In the dependent variable, the student has discussed the percentage energy efficiency (what is 
calculated) rather than rebound height (what is being measured). Two controlled variables have been 
identified but not discussed in the methodology in relation to how these variables are controlled to 
reduce their impact on the quality of the collected data. For example, whether a ruler is being used to 
ensure a consistent measurement.  

The response could also be enhanced by discussion of the use of trials, increasing the number of trials 
and calculating averages as scientific ways of reducing the impact of anomalous data or outliers, and 
improving the reliability of the data. 

The explanations and conclusions need to demonstrate linkage between the scientific understanding of 
energy transformation and the relationships in the data, for example, in this investigation the student 
needs to connect their discussion of energy efficiency, the physical properties of the balls and rebound 
height. The relationship seen in the data between the independent variable (ball type) and the 
dependent variable (rebound height) can be explained by the physical properties (e.g., material, 
structure of the ball); the physical properties will either increase or decrease the percentage of 
transformation that occurs within the system which determines the increase or decrease in rebound 
height.  

 

Next steps for teaching 

Focus will be on developing skills to write an explanation, linking the student’s good understanding of 
science with their data. This will include identifying dependent and independent variables and using 
these when drawing conclusions about the experiment. Support will be provided by reframing 
questions in the analysis, conclusion and evaluation sections to scaffold the type of response required, 
enabling the student to think logically through those steps and make connections to form the 
explanation. These questions would be similar to those provided at the beginning of the task. 

Online simulations where students isolate, control and manipulate variables will be used to model 
scientific investigation of topics like energy efficiency in transformations between potential energy and 
kinetic energy. Simulations provide a visual of what is happening within a system, which will support 
skills to write good scientific explanations. 

Finally, to develop literacy demands within science, we will work on deconstructing and reconstructing 
responses to identify the important language features and technical vocabulary and structures. This will 
support the crafting of strong, scientific explanations that incorporate the collected data and 
justifications, drawing on relevant scientific theory and principles.  
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