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All Candidates' performance across questions

Question Title N Mean S D Max Mark F F Attempt %
1 557 10 3.4 15 66.5 100
2 557 6.9 2.2 10 69 100
3 557 5.7 1.6 10 56.6 100
4 557 15 4.9 25 60 100
5 557 6.3 2 10 63.1 100
6 557 8.2 3.5 15 54.4 100
7 557 12.8 3.5 20 64.1 100
8 557 9.1 2.8 15 60.4 100
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GCSE Design and Technology: Systems and Control Technology 

Sticky Note
Usually the question number

Sticky Note
The number of candidates attempting that question

Sticky Note
The mean score is calculated by adding up the individual candidate scores and dividing by the total number of candidates. If all candidates perform well on a particular item, the mean score will be close to the maximum mark. Conversely, if candidates as a whole perform poorly on the item there will be a large difference between the mean score and the maximum mark. A simple comparison of the mean marks will identify those items that contribute significantly to the overall performance of the candidates.However, because the maximum mark may not be the same for each item, a comparison of the means provides only a partial indication of candidate performance. Equal means does not necessarily imply equal performance. For questions with different maximum marks, the facility factor should be used to compare performance.

Sticky Note
The standard deviation measures the spread of the data about the mean score. The larger the standard deviation is, the more dispersed (or less consistent) the candidate performances are for that item. An increase in the standard deviation points to increased diversity amongst candidates, or to a more discriminating paper, as the marks are more dispersed about the centre. By contrast a decrease in the standard deviation would suggest more homogeneity amongst the candidates, or a less discriminating paper, as candidate marks are more clustered about the centre.

Sticky Note
This is the maximum mark for a particular question

Sticky Note
The facility factor for an item expresses the mean mark as a percentage of the maximum mark (Max. Mark) and is a measure of the accessibility of the item. If the mean mark obtained by candidates is close to the maximum mark, the facility factor will be close to 100 per cent and the item would be considered to be very accessible. If on the other hand the mean mark is low when compared with the maximum score, the facility factor will be small and the item considered less accessible to candidates.

Sticky Note
For each item the table shows the number (N) and percentage of candidates who attempted the question. When comparing items on this measure it is important to consider the order in which the items appear on the paper. If the total time available for a paper is limited, there is the possibility of some candidates running out of time. This may result in those items towards the end of the paper having a deflated figure on this measure. If the time allocated to the paper is not considered to be a significant factor, a low percentage may indicate issues of accessibility. Where candidates have a choice of question the statistics evidence candidate preferences, but will also be influenced by the teaching policy within centres.
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  Complete the table by placing a tick (√) to show whether the statement is true or false.
   [1]


8. This question is about ICT, CAD, CAM, Systems and Processes. It is worth a total of 15 marks.


 (a) The greenhouse shown below is fitted with an automatic environmental control system 
that ensures:


 •	 the two windows are opened if the temperature inside is above 40°C;
 •	 the windows close again if the temperature drops below 34°C;
 •	 the plants will be watered if the temperature is above 40°C and the soil is dry;
 •	 the sprinklers do not activate if the soil is moist.


Water Sprinkler


Central Control
Panel


Soil Moisture
Sensor


Motors A and B
to open and
close windows


True False


The soil moisture sensor is a digital device.
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 (b) The flowchart below shows how the greenhouse system is controlled.


 (i) Complete the flowchart by placing the statements in the correct positions and 
adding any missing feedback loops. [7]


 (ii) Explain one problem that might arise if this control system is used. [2]


 


 


 


Statements


Wait 10


Is it <34°C?


Sprinkler
Pump Off


Sprinkler
Pump On


Motors Open
Windows


Motors Close
Windows


START


Is it
>40°C?


Is soil
moist?


No


Yes


Yes


No
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 (c) The greenhouse control system is to be controlled by an 8 Pin PIC chip because there are 
five inputs/outputs in total. Study the information below, showing details of how a PIC has 
been set up to control inputs and outputs.


  Complete the diagram below to show how you would connect the five components below 
in the greenhouse control system to an 8 Pin PIC chip configuration. [5]


Motor A             Motor B             Soil Sensor             Temperature Sensor             Water Pump


8 Pin PIC chip configuration 8 Pin PIC 
chip Pin Out Data for 8 Pin PIC chip


0V
. . . . . . . . . . . . . . . . . . .


. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


+V


Data in


0V


Out 0


In/Out 4 In/Out 1


In 3 In/Out 2


+V


Data in


END OF PAPER
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Question Answer 
Mark


s 
Total 


Spec 
Content 


 
6 


 
(a) 


 
(i) 


 
Underlines worm drive and spur. 
 
No answer or inappropriate answer. 


 
1  
 


0  


 
1 


 
Materials 
and 
components 
(b) 
Mechanisms 


  (ii)  Rotary    
90 
 
No answer or inappropriate answer. 


1  
1  
 


0  


2 Materials 
and 
components 
(b) 
Mechanisms 


 (b) (i)  
True 
 
True 
 
False 
 
No answer or inappropriate answer. 
 


 
1  
 


1  
 


0  


3 Materials 
and 
components 
(b) 
Mechanisms 


  (ii)  RV Calculation: 
 
30*20=12*?, 600/12=50rpm 
 
Correct answer with evidence of all workings. 
 
Incorrect answer, but evidence of all working correct / correct answer with some workings. 
 
Correct answer but no workings or correct workings but wrong answer. 
Some workings, wrong answer, correct answer only. 
 
No answer or inappropriate answer. 


 
 
 
 


2  
 


1  
 
 


1  
 


0  
 


2 Materials 
and 
components 
(b) 
Mechanisms 


 (c)   
 


 


 


 


 


 
 


 


PTM Buzzer  Polarised 
Capacitor 


1  
1  
1  


3 Materials 
and 
components 
(a) 
Electronics 


       


 (d)  CWM=ACWM 
2 x 435 = 870 
3A=870 
A=290N 
 
A complete correct answer with full workings. 
 
Correct answer with most workings. 
 
Correct answer limited workings / correct workings incorrect answer 
 
Correct answer only / some correct workings wrong or no answer. 
 
No answer or inappropriate answer. 


 
 
 
 
 


4  
 


3  
 


2  
 


1  
 


0  


4 Materials 
and 
components 
(a) 
Electronics 


       


   Total marks for Question 6  15/85  


  








Sticky Note

Correct selection - 1 mark.



Sticky Note

rotational or rotary - fine. Can only be 90 degrees. 2 marks.



Sticky Note

All three selections are correct.







Sticky Note

Correct answer with evidence of all workings. It is good practice to show the formula / equation and how calculations are worked through. A answer in isolation will only deserve some and not full marks. Equally, if the wrong answer is evident, but some workings are correct, then marks will be awarded although not full marks.



Sticky Note

This was a poorly answered question on the whole. It is surprising that candidates cannot identify components and draw symbols accurately, especially in an area that is popular within the CAT.



Sticky Note

A challenging question, but with a 4 mark reward. This is a complete correct answer with full workings. 4 marks. Again, less workings evident might see a 3 mark awarded, some correct workings with no or wrong answer would still gain 1 or 2 marks.












Sticky Note

Incorrect selection - guess?? or mistake?? or lack of understanding.



Sticky Note

Rotation / rotary fine. 360 degrees incorrect.



Sticky Note

3 x 1 for correctly selecting the true / false statements.







Sticky Note

Working this out through ratio is fine, but 20/12 is 1.666666666666667. This multiplied by 30 is 50rpm. By shortening the recurring decimal, the candidates has ended up with 48rpm. Deserves 1 mark however.



Sticky Note

A poor reflection of knowledge and understanding. 0 marks.



Sticky Note

No idea where to start. Even if CWM=ACWM and some figures were used, a mark could be accessed. This is challenging for 4 marks, but surely some marks are accessible here.












Sticky Note

Correct for 1 mark.



Sticky Note

Rotary and 90 degrees needed for 2 marks.



Sticky Note

Testing knowledge by offering options softens the challenge. This candidate identifies the 3 correct options.







Sticky Note

Incorrect approach here. 0 marks. 



Sticky Note

Polarised capacitor is incorrect. The two other symbols are 'just about' acceptable but not perfect.



Sticky Note

Lots of candidates failed to access any of the 4 marks here. Again, stating the formula and then substituting figures will access some marks, even if it is not all of the marks available. Habit forming homeworks could help here.
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6. This question is about Materials and Components. It is worth a total of 15 marks.


 (a) Study the mechanism shown below.


 (i) Circle the correct name for this mechanism. [1]


Pawl and ratchet               Worm drive and spur               Bevel gear


 (ii) Complete the statement below by adding the correct type of motion. [2]


  This mechanism converts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  motion through  


  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . degrees.


 (b) The pulley system shown below is used to power a toy helicopter.


 (i) Complete the table below by placing a tick (√) to show whether each statement is 
true or false. [3]


Statement True False


Pulley B rotates faster than Pulley A.


The pulleys must be connected with a belt in tension.


The helicopter uses a compound pulley system.


Pulley A
20 mm


diameter Pulley B
12 mm


diameter
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 (ii) Calculate the rotational velocity (RV) of Pulley B when the motor connected to 
Pulley A rotates at 30rpm. [2]


  (Show all your workings.)


 


 


 


 (c) Complete the table by sketching the electronic circuit symbol for each electronic 
component. 3 × [1]


 (d) The diagram below shows a gymnast standing on a balance beam in equilibrium.


  Calculate the reaction force at Pillar A. [4]
  (Show all your workings.)
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Question Answer Marks Total 
Spec 


Content 


7 (a)  Locktronics kit, stripboard, breadboard / protobloc  3x1  3 Tools, 
Equipment 
& Making 


 (b)  Side cutters (accept wire cutters) 
Wire strippers 
Long nose pliers (accept pliers) 
 


No response or incorrect response  


1  
1  
1  
 


0  


3 Tools, 
Equipment 
& Making 


 (c)  Can 
400 
180 
 


No answer or inappropriate answer 


1  
1  
1  
 


0  


3 Tools, 
Equipment 
& Making 


 (d) (i) High impact polystyrene (HIPS) 
 


No answer or incorrect answer. 
 


1  
 


0  


1 Tools, 
Equipment 
& Making 


  (ii) Vacuum Forming 
 


No response or inappropriate answer. 
 


1  
 


0  


1  


  (iii) Heating element / guard  
Temperature control dial 
Power indicator 
 


(accept alternative wordings for same meanings) 
No response or inappropriate answer. 


1  
1  
1  
 


 
0  
 


3  


  (iv) Step 1 - Marking out and preparation - Acrylic sheet material is cut and shaped. Marking 
out with ruler, try square and marker pen. Cut with bandsaw , fretsaw,or coping saw. Filed 
edges, glass papered and polished. 
e.g. – Acrylic is measured and marked out using ruler and marker pen. Shape is cut using 
a bandsaw. 
 


Step 2 – Line bender is turned on and up to heat required. Hold acrylic about heating 
element, (not too close to cause blistering) rotating to heat evenly. 
e.g. – Bending lines / markings are heated once strip heater has been switched on and is 
hot.  
 


Step 3 – Once soft, bend acrylic to desired angle and remove heat to cool acrylic bend at 
desired position. This is repeated for the second bend. 
e.g. – Once soft, the acrylic can be bent to the shape required. Heat is removed. This 
cools and the process is repeated for the second bend. 
 


There may be a variety of methods of marking out, cutting out, finishing / polishing, jigs 
used once heated etc. These responses will deserve credit. 
 


Use of high quality sketching with good annotation. 
 


No response or inappropriate answer. 


 
 
 
 


1  
 


 
 


1  
 


 
 
 
 


1  
 


 
 


1 
 


0  
 


3 Tools, 
Equipment 
& Making 


 (e)  A full and detailed response with diagrams e.g. Drill a 3mm hole through both acrylic 
holder and green HIPS base. Use a counterbore to allow the 3mm bolt to fit flush with 
surface or just below. A washer may be fitted between surfaces. The nut will be tightened 
from inside the hollow case giving a neat and appropriate finish.   
 
A full and accurate description. 
 
Reasonably clear, lacks some details or no notes some sketches, notes no sketches. 
 
A less accurate or less developed response, limited. 
 
No response or inappropriate answer, e.g. epoxy resin gluing or other permanent method. 


 
 
 
 
 


3  
 


2  
 


1  
 


0  


3  


       


   Total for Question 7  20/105  


  








Sticky Note

All 3 named correctly here - 3 marks.



Sticky Note

2 marks for identifying the correct tools. Long nose pliers or simply 'pliers' would be sufficient to access the additional mark.



Sticky Note

Three correctly selected options to complete the statements. Weaker candidates still have a chance of scoring marks here. 







Sticky Note

High Impact Polystyrene or HIPS was the expected response. Acrylic is also acceptable. A disappointingly low return here.



Sticky Note

Vacuum Forming was the expected response. Most candidates identified this. Other acceptable answers were 'plug and yolk' and 'press moulding' though very responses included these methods.



Sticky Note

The language used in responses is not really that critical here, but an understanding of the machine and the labelled parts in particular.3 marks here.







Sticky Note

Most candidates did poorly here. The question is only concerned with making the transparent acrylic holder. Lots of lost marks. This response deserves 2 marks for information relating to CAD CAM to cut shape and then bend.



Sticky Note

Lots of candidates stated 'screws'  showing a disappointing lack of knowledge here. 'Plastic screw holders' are a bit vague, but the drilling through the base and holder contain some truth. Also, there are stepped conectors available (some centres refered to these as 'trees', which could be used and are temporary. Nut and bolt was the expected response.












Sticky Note

Breadboard and stripboard are fine. 2 marks.



Sticky Note

All three hand tools are correct. 3 x 1.



Sticky Note

Correct - 1 mark.



Sticky Note

Again correct. 1 mark.



Sticky Note

Third correct response. 1 mark.







Sticky Note

Correct despite poor spelling. 



Sticky Note

Again spelling is limited, but this is assessed in Q3 Essay and not throughout the paper.



Sticky Note

Over heating light is incorrect. Hot wire is acceptable, although the arrow points to the guard, this is where the heat is present to deform the plastic. On / off dial correct.







Sticky Note

A basic response only. Some truth in line bending and repeating. Not sufficient depth or understanding shown.



Sticky Note

Although a screw would not be appropriate, the including of a wooden block to screw into deserves some credit.












Sticky Note

Stripboard identified as 'SMT'. 2 marks.



Sticky Note

Three hand tools correctly identified.



Sticky Note

Correct for 1 mark.



Sticky Note

Correct. 1 mark.



Sticky Note

Incorrect. 0 marks.







Sticky Note

Full name evident. 1 mark.



Sticky Note

Incorrect spelling, but correct. 1mark.



Sticky Note

LED to indicate power is the only acceptable response here.







Sticky Note

Candidates need depth and detail here. Naming all tools and equipment to methodically progress through a making task. Probably the weakest area of the examination paper for 2015.



Sticky Note

Thin plastic sheets would not be screwed together. Lining up holes is important, so gains1 mark, but knowledge is 'thin' here.
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7. This question is about Tools, Equipment and Making. It is worth a total of 20 marks.


 (a) Using the terms below, complete the table by writing the correct term for the electronic 
modelling methods. 3 × [1]


Stripboard            Surface Mount Technology (SMT)           Loctronics Kit           Breadboard / Protobloc


 (b) Correctly name the three tools below found in systems and control workshops. 3 × [1]


 (c) A soldering iron is set up in preparation to construct an electronic 
control system. Complete the statements below by circling the 
correct options.


 (i) Once set up a soldering iron  can  /  cannot  be removed from the holder. [1]


 (ii) Soldering irons can heat up to  100 degrees C  /  400 degrees C. [1]


 (iii) Soft solder melts at  180 degrees C  /  300 degrees C. [1]


. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


(i)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (ii)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (iii)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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 (d) A student has designed and made a mobile phone stand as shown below.


 (i) Name a suitable thermoplastic material to make the hollow base of the device. [1]


 


 (ii) Name the process used to make the hollow base. [1]


 


 (iii) The transparent acrylic mobile phone holder has been shaped using line bending. 
Study the picture below and state the function of the parts labelled. 3 × [1]


. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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 (iv) Using labelled sketches, describe how the student used tools and equipment, 
including the line bender, to make the transparent acrylic mobile phone holder. [4]


 (e) In the space below, produce a labelled sketch showing a temporary method of fixing the 
hollow base to the transparent holder. [2]
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Question Answer Marks Total 
Spec 


Content 


8 (a) (i) False 
 
No response or inappropriate answer. 
 


1  
 
 
 


1 Systems 
and 
Processes 


       
 (b) (i) 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(ii) 


 
Completed flowchart 
Marks reduced x1 as errors appear 
 
A full and accurate description  
 
The control panel needs to be situated away from water falling from the sprinkler heads. 
Or 
If the climate stays between 40 degrees and 34 degrees plants will not be watered. 
 
 
A less accurate or less developed response  
E.g. temperatures need changing 
 
 
No response or inappropriate answer. 
 


7x1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2 marks 
 
 
 
 
 
1 marks 
 


 


7 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


2 
 


 


 


       


 (c) (i)  


 


5x1 5  


   Marks reduced x1 as errors appear 1    
   No response or inappropriate answer. (Candidates may only use each input or output 


once.) 
0    


   Total marks for Question 8  15/120  


 








Sticky Note

False. The moisture sensor would be analogue and detect varying levels of moisture.







Sticky Note

5 marks from 7 is not bad, but the 2 marks that got away are not too challenging. Typical error in not labeling the YES NO on the decision box. The return loop needs to connect bak into 'is soil moist?' decision.



Sticky Note

A confused response. Typically, candidates identified the range between 34 and 40 degrees as being potentially problematic. Also the position of the sprinkler is above the control panel. Other responses offering similar possible problems were credited.







Sticky Note

Problem solving skills would be more prominent than programming experience here. An exercise in understanding IC pin outs and connections for inputs and outputs. Almost all candidates scored some marks, but many up to three marks only. A reasonable percentage scored the full 5 marks as here.












Sticky Note

Many candidates went wrong here, or simply guessed the wrong way.







Sticky Note

3 marks from a total of 7 is pretty low here. Once the incorrect order is evident, multiple marks are lost. No is missing from decision, final loop is missing.



Sticky Note

Candidates need to be reminded to analyse the actual system and not 'dream up' more difficult scenarios. There are problems evident in the system.







Sticky Note

Incorrectly configuring the PIC has lost 2 marks here. 












Sticky Note

Another incorrect selection. 0 marks.







Sticky Note

The end of the flowchart has cost this candidate 3 marks. Two commands the wrong way around and a missing loop.



Sticky Note

A sensible and evident problem. Deserves 2 marks.







Sticky Note

Again, a candidate fails to assign the input component to INPUT 3 or Pin 4. Problem as a result. 2 marks lost. 











