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Typical cohort: 
 
• 120 – 150 students 

 
• 60% home/EU, 40% 

international 
 

• Age 16 – 66 
 

• 20% female, 80% male 
 

• 30% WP 
 

• BBB  
    with GCSE maths/science  
    grade B & English grade C 
 

 

 

 



Why change? 
 
Assessment process 
time consuming 
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Coefficient of Restitution Laboratory General Feedback 

This general feedback reflects the common omissions and/or mistakes that were observed within 

the laboratory reports and provides some pointers as to how the report could be improved.   Where 

appropriate, there are some additional comments within your own returned manuscript.  This 

feedback is not an exhaustive account of what should have been in the report, but will hopefully 

show you some areas where it may be improved.  

The majority of reports addressed many key issues but in some cases didn’t relate these issues to 

the experimental results.  It would be useful to look at your report whilst reading this feedback. 

Firstly, look at the marking scheme before you write your report and adhere to the criteria – clearly 

many did not.  Also, ALWAYS spell check before submitting any piece of work, ALWAYS use SI units 

i.e. m not cm and kg not g and ALWAYS provide references, appropriately cited.  Do not truncate 

your calculations until you arrive at the final value. 

Interpretation of recorded data and graphs 

Why don’t the curves pass through the origin as the theory suggests?  Is the value of the y axis 

intercept close to the diameter of the ball – if so, did you use the same datum for measuring drop 

and rebound heights - are you one or half a diameter out?  Considering the data and the value of e 

at each drop height – how does e vary with h?  There is a trend for e to reduce as h increases (i.e. as 

the velocity increases), especially for the tennis and table tennis ball.  This means that the gradient is 

reducing as h increases.  In other words, the data gives a non-linear curve at low values of h.   In this 

case, if h was increased, would the curve eventually go through the origin? Yes it should (although 

there will always be some experimental uncertainty).  At higher values of h, data should yield a 

straight line with zero intercept (except for levels of experimental uncertainty). 

Other areas for discussion could include: 

Although aerodynamic effects don’t dominate at low values of h, if data were recorded at greater  

 

 

Figure 1 

 

Method 
1 – Have a ruler set up perpendicular to the floor clear to read from. 

2 – Hold each ball at a specific height and drop the ball, another person then reads the height the 
ball rebounds to.  

3 – Repeat the process until there are 5 readings for each height. (This is so that a mean value can be 
calculated for the rebound height at a drop height). 

4 – Repeat this for each type of ball (Ping Pong Ball, Tennis ball, Golf Ball and Squash Ball) until there 
is a set of results from each.  Remember to use third person past tense e.g. ‘This was repeated for 
each …. until …. was obtained.’   

5 – Calculate the coefficient of restitution for each ball and the uncertainty. 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

You should use SI units throughout in tables, text and graphs. 

Type Of Ball Mass Of Ball /g ±?? Diameter Of Ball /mm Density / kg/m^3 

Ping Pong  2.2 39.40 17.2 

Tennis 42.2 63.12 80.1 

Golf 45.9 42.76 280.3 

Squash 27.0 39.36 211.4 
Table 1 

Try to use superscript i.e. kg m-3 instead of ^3. 

Height Dropped (h) 

In Meters metres Height Rebounded (d) 

In Meters 

 

Discussion  
Differences in Values of e.  

The values of e in each ball are very different. Be careful – e is not a property of the ball, it is 
a ratio describing how elastic the collision is. The balls that are hard had the largest rebound 
and so the highest e such as the golf ball. The balls that are softer deformed more as they 
hit the floor and then did not rebound as highly. This indicates that the stiffness of the 
material the ball is made from and the nature of the balls dimensions affects the e value of a 
ball. A solid ball and a hollow ball made of the same material will have different stiffness’s as 
the hollow ball will deform more when it collides not reaching the same height as the solid 
ball on a rebound. This means that density must play a role in the value of e indirectly, by 
perhaps affecting the spring constant [3] of the ball tested. This is supported by the result 
that the golf ball was very dense compared to the tennis ball and was solid throughout. The 
golf ball had the highest e value. [4] 

The results from the experiment did plot a straight lines with good correlation coefficients, 
all above 0.97 showing very strong correlation. This supports the theory that the coefficient 
of restitution squared is equivalent to the rebound height divided by the height dropped 
from. When traced back, 3/4 three out of the four lines pointed directly to the origin.  One 
of the lines did not however. tThis would show that there is a fault in the results obtained 
for that ball. The line in question is the one for the ping pong ball, a possible reason that this 
line did not follow the exact trend the others did to the origin is that the rebounds were not 
always perpendicular to the floor. The ball would bounce slightly to the side because the pin 
pong ball is not exactly spherical. This means that the results obtained for the rebound 
height is not truly representative as the ball did not reach its full height potential each 
bounce.  You need to address your use of punctuation to improve the readability of your 
report, in particular, using full stops and capital letters.   

The surface tested on was not 100% flat and there is some friction associated with it when 
the balls made contact with it. The ideal surface would be frictionless and perfectly flat. This 
would allow the ball to make contact with the floor and rebound with the highest possible 
height as not further energy is lost by friction ad can be used to propel the ball upwards, 
and that the angle the ball rebounds with is always perpendicular again maximising the 
height the ball can reach on rebound if the ball is perfectly spherical and is not dropped with 
horizontal velocity. [5] 

There is an assumption made that there is no air resistance. This could have a possible 
effect of slowing the ball down as it hits the ground and when it is leaving the ground to 
rebound. These are the times where the balls velocities are greatest, and wind resistance is 
more apparent at higher velocities as more air molecules are being hit by the ball per 
second. If the velocities are slower than the ball will have less energy to rebound as highly. 
Meaning that the coefficient of restitution calculated would be lower than the true value as 
it is proportional to the rebound height. This effect would be very noticeable if the ball was 
dropped from a great distance and the ball was not very dense, or was very light as the 
force required to slow the ball would be much less. This could cause the ball to reach its  
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Changes to feedback? 
 
• Formative ‘outline’ deadline instead of summative 

 
• Small groups 
 
• Asking rather than telling 

 
• Immediate feedback from tutor and each other 
 
 

Student reaction? 
 
• Initially reticent but … 
 

 

 

 



 

What did the students think 
about the sessions? 











Outcomes 
 
• Better engagement 

 
• Better attainment 

 
• Students actually enjoyed it 

 
• Improved student experience 

 
• Improved student evaluation scores 

 
 
 

 

 

 

 



 

For further information, 
please contact: 

 

Shirley Ashforth-Frost 

shirley.ashforth-
frost@nottingham.ac.uk 

 

Department of Foundation 
Engineering and Physical 
Sciences 

Faculty of Engineering 

University of Nottingham 
University Park, Nottingham 

NG7 2RD 

 

Tel: +44 115 748 6070 
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National Student Survey 

UK results 2015   

1 - The teaching on my course 87 

2 - Assessment and feedback 73 

3 - Academic support 82 

4 - Organisation and management 79 

5 - Learning resources  86 

6 - Personal development  83 

7 - Overall satisfaction  86 

8 - Students' Union  68 

9 - NHS practice placements 87 

Reminder - NSS questions on feedback and 
assessment? 
 
The criteria used in marking have been clear in 
advance 
 
Assessment arrangements and marking have been fair 
 
Feedback on my work has been prompt 
 
I have received detailed comments on my work 
 
Feedback on my work has helped me clarify things I 
did not understand 


