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General Marking Instructions

Introduction
Mark schemes are intended to ensure that the GCSE examinations are marked consistently and fairly. 
The mark schemes provide markers with an indication of the nature and range of candidates’ responses. 
The mark schemes should be read in conjunction with these general marking instructions.

Assessment objectives
Below are the assessment objectives for GCSE Technology and Design.

Candidates must:
• Recall, select and communicate their knowledge and understanding of Technology and Design in  
 a range of contexts;
• Apply skills knowledge and understanding, including quality standards in a variety of design
 contexts. Plan and carry out investigations and making tasks involving an appropriate range of  
 tools, equipment, materials and processes; and
• Analyse and evaluate evidence, design proposals and outcomes, make reasoned judgements 
 and present conclusions and recommendations.

Quality of candidates’ responses
In marking the examination papers, examiners should be looking for a quality of response refl ecting 
the level of maturity which may reasonably be expected of a 16-year-old which is the age at which the 
majority of candidates sit their GCSE examinations. 

Flexibility in marking
Mark schemes are not intended to be totally prescriptive. No mark scheme can cover all the responses 
which candidates may produce. In the event of an unanticipated answer, examiners are expected to use 
their professional judgement to assess the validity of answers. If an answer is particularly problematic, 
then examiners should seek the guidance of the Supervising Examiner.

Positive Marking
Examiners are encouraged to be positive in their marking, giving appropriate credit for what candidates 
know, understand and can do rather than penalising candidates for errors or omissions. Examiners 
should make use of the whole of the available mark range for any particular question and be prepared 
to award full marks for a response which is as good as might reasonably be expected of a 16-year-old 
GCSE candidate.

Awarding zero marks
Marks should only be awarded for valid responses and no marks should be awarded for an answer 
which is completely incorrect or inappropriate.

Types of mark schemes
Mark schemes for tasks or questions which require candidates to respond in extended written form are 
marked on the basis of levels of response which take account of the quality of written communication.

Other questions which require only short answers are marked on a point for point basis with marks 
awarded for each valid piece of information provided.
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Levels of response
Tasks and questions requiring candidates to respond in extended writing are marked in terms of levels of 
response. In deciding which level of response to award, examiners should look for the ‘best fi t’ bearing 
in mind that weakness in one area may be compensated for by strength in another. In deciding which 
mark within a particular level to award to any response, examiners are expected to use their professional 
judgement. The following guidance is provided to assist examiners.

• Threshold performance: Response which just merits inclusion in the level and should be awarded
 a mark at or near the bottom of the range.

• Intermediate Performance: Response which clearly merits inclusion in the level and should be
 awarded a mark at or near the middle of the range.

• High Performance: Response which fully satisfies the level description and should be awarded a
 mark at or near the top of the range.

Marking calculations
In marking answers involving calculations, examiners should apply the “own fi gure rule” so that 
candidates are not penalised more than once for a computational error.

Quality of written communication
Quality of written communication is taken into account in assessing candidates’ responses to all tasks 
and questions that require them to respond in written form. These tasks and questions are marked on 
the basis of levels of response. The description for each level of response includes reference to the 
quality of written communication.

For conciseness, quality of written communication is distinguished within levels of response as follows:

Level 1: Quality of written communication is limited.
Level 2: Quality of written communication is satisfactory.
Level 3: Quality of written communication is very good.

In interpreting these level descriptions, examiners should refer to the more detailed guidance provided 
below:

Level 1 (Limited): The level of accuracy of presentation, spelling, punctuation and grammar is limited. 
The candidate makes a limited selection and use of an appropriate form and style of writing. The 
organisation of material may lack clarity and coherence. There is little use of specialist vocabulary.

Level 2 (Satisfactory): The level of accuracy of presentation, spelling, punctuation and grammar is 
satisfactory. The candidate makes a satisfactory selection and use of an appropriate form and style of 
writing supported with appropriate use of diagrams as required. Relevant material is organised with 
some clarity and coherence. There is some use of specialist vocabulary.

Level 3 (Very Good): The level of accuracy of presentation, spelling, punctuation and grammar is 
very good. The candidate successfully selects and uses the most appropriate form and style of writing, 
supported with precise and accurate use of diagrams where appropriate. Organisation of relevant 
material is very good. There is very good use of appropriate specialist vocabulary.

COVID-19 Context
Given the unprecedented circumstances presented by the COVID-19 public health crisis, senior 
examiners, under the instruction of CCEA awarding organisation, are required to train assistant 
examiners to apply the mark scheme in case of disrupted learning and lost teaching time. The 
interpretation and intended application of the mark scheme for this examination series will be 
communicated through the standardising meeting by the Chief or Principal Examiner and will be 
monitored through the supervision period. This paragraph will apply to examination series in 
2021–2022 only.



13007.01 F  4 4 

AVAILABLE 
MARKS

AVAILABLE 
MARKS

1  (a)  Dual in Line [1]
 
  Sketch showing cut out at the top and/or a dot at top left beside pin 
  one [1] with brief explanation [1] [2]

 (b)  (i)  Resistor symbol correctly drawn [1]
   Each resistor connected in series [1]
   Connections to complete circuit [1]

  [3] 
  
  (ii)  Resistor symbol correctly drawn [1]  

Each resistor connected in parallel [1] 
   Connections to complete circuit [1]

    [3]
  (iii)  1/RT = 1/R1 + 1/R2  Rt = (R1 × R2)/(R1 + R2)
   1/RT = 1/3.9 + 1/6.8 [1]  Rt = (3.9 × 6.8)/(3.9 + 6.8) [1]
   1/RT = 0.256 + 0.147 or Rt = 26.52/10.7 [1]
   1/RT = 0.403 [1]  Rt = 2.48k [1]
   RT = 2.48 kΩ [1]   [3]
        
  (iv)  The value of a resistor is not precise [1];
    The value is within a range (+/-) of the stated value [1] 
   or 
   The colour of the fourth band indicates the tolerance [1] percentage 

range [1] [2]
   All relevant, valid responses will be given credit.

  (v)  V = I × R
          I = V/R 
          I = 9/560 [1]
          I = 0.016A or 16.07mA [1] + [1] units [3]

  (vi)  Ammeter or multimeter [1]
 
  (vii) Potential divider/Voltage divider circuit [1]
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  (viii) Vout =  R2/(R1 + R2) x Vin      
    10/(2 + 10) × 9 [1]
         10/12 x 9
         90/12 = 7.5[1] V [1] [3]

 (c)  (i)  Each correct connection 
   (6 × 1) [6]

9V

0V

  (ii)  It provides the output [1]

  (iii) 

Voltage 

Time 

  

    [1]

  (iv)  Variable resistor [1] and polarised/electrolytic capacitor [1] [2]

  (v)  By changing/adjusting the value of the variable resistor [1] 
   By changing the value of the capacitor [1]
   or 
   By changing the values of both resistor and capacitor [2] [2]
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AVAILABLE 
MARKS

  (vi) 

Resistor

Transistor

Buzzer

9V

0V

   Connection to Pin three  [1]
   Protective resistor symbol in correct position  [1]
   Transistor symbol in correct position  [1]
   Buzzer symbol in correct location [1]
   Connection to 0V rail [1]
   Connection to 9V rail [1]
   All relevant, valid responses will be given credit.

 (d)  Indicative content
  Any three input and any two output components with specific reference to
  how and why each is used.
  Input Components:
  LDR, Thermistor, Moisture Sensor, Variable Resistor, Reed Switch, 

PTM Switch, SPST Switch, Toggle Switch, Microswitch, Rocker Switch, 
Membrane Switch, Slide Switch.

  Output Components:
  Motor, Solenoid, Bulb, Buzzer, Relay, LED, 7 Segment display, loudspeaker.

  For Example:
  Input: An LDR would be used in a circuit to operate it according to light 

conditions. When incorporated into a potential divider an LDR will provide a 
voltage that varies with light conditions.
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Response
Type

Description Mark
Band

When a response is not worthy of credit, a [0] mark should be awarded
Limited Discussion/explanations are limited in content. 

Five appropriate components may or may not 
be considered. The level of accuracy of spelling, 
punctuation and grammar is limited in most cases. 
Form and style is generally inappropriate as is the 
use of technical vocabulary and specialist terms.

[1]–[3]

Satisfactory Discussion/explanations are satisfactory in 
content. Five appropriate components may or 
may not be considered. The level of accuracy of 
spelling, punctuation and grammar is satisfactory. 
Form and style is satisfactory in most cases and 
technical vocabulary and specialist terms are used 
appropriately in some cases

[4]–[7]

Very Good Discussion/explanations are clear and 
comprehensive in content and explanation. Five 
appropriate components are considered. The level 
of accuracy of spelling, punctuation and grammar is 
very good. Form and style is of a high standard and 
technical vocabulary and specialist terms are used 
appropriately.

[8]–[10]

    
    [10] 50
        

2  (a)  (i)  Any two from:    
   • Allows the circuit to be simulated
   • Test if the circuit works 
   • Quicker to assemble
   • Errors can be corrected easily  
   • Easy to understand the sequence  
   (2 × [1]) [2]
   All relevant, valid responses will be given credit.

  (ii)  Any two from:
   • CAD modelling
   • Breadboard
   • Modular circuit blocks
   • Copper stick on strips
   • Block Diagram
   (2 x [1]) [2]
   All relevant, valid responses will be given credit.

 (b)  (i)  1 [1] and 0 [1]
   (2 × [1])  [2]
      
  (ii)  1 represents HIGH [1]
               0 represents LOW [1]
   (2 × [1])  [2]
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AVAILABLE 
MARKS  (iii)  Any three of the following:

   • Engine control management
   • Alarm system
   • Fuel control management
   • Wipers control
   • Safety features
   • Comfort and convenience features
   •      Media system
    (3 × [1]) [3]
   All relevant, valid responses will be given credit.

  (iv) PIC Output BIT Pattern

X X

R
ED

 A

A
M

B
ER

 A

G
R

EE
N

 A

G
R

EE
N

 B

A
M

B
ER

 B

R
ED

 B

7 6 5 4 3 2 1 0

0 0 1 0 0 1 [2]

0 1 0 0 1 1 [2]

1 0 0 1 0 0 [2]

1 1 0 0 1 0 [2]

 

                     

    [8]
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 (c) (i)

 

 

    

 

 

 

    

 

 

    

     

     

     

     

 

 

    

 

 

    

 

 

    

 

 

    

BIT PATTERN 

X0100100 

X1100101 

Blue  LED on 

SETUP 

END 

WAIT 3 sec 

WAIT 3 sec 

WAIT 5 sec 

    WAIT 2 sec 

Beacon rotates 

Red  LED on 

Buzzer on 

Buzzer off 

[1] 

[1] 

[1] 

[1] 

[1] 

[1] 

[1] 

[1] 

[1] 

[1] 
  

  All relevant, valid responses will be given credit. [10]
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AVAILABLE 
MARKS   

 (c) (ii)

 

 

   

 

 

 

   

 

 

    

 

 

    

 

 

 

    

     

     

     

     

     

 

 

    

     

     

SEQUENCE  

END 

WAIT 2 secs 
 

WAIT 2 secs

WAIT 40 secs 

WAIT 40 secs 

Green  LED on  

Arrow  c /wise 

Arrow stop 

Red  LED on 

Green  LED off 

Arrow A/wise 

Arrow stop 

Red  LED off

[1] 

[1] 

[1] 

[1] 

[1] 

[1] 

[1] 

[1] 

[1] 
[1] 

[1] 

  All relevant, valid responses will be given credit. [11]
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 (c) (iii)

No 

Yes 

     
 

 

 

 

 

 
 
 
 

   

     
 

 

 

 

 

 

    

 

 

 

    

 

 

      

 

 

 

 

 
 

   

 

 

 

    

START 

NO 

YES 

SEQUENCE  

Is Setup Sw 
on? 

SETUP 

Is Sequence 
Sw on? 

NO 

YES 

Setup Sw Off? 

Red  LED off 

YES 

NO 

[2] 

[1] 

[1] 

[2] 

[1] 

[2] 

[1] STOP

   All relevant, valid responses will be given credit. [10] 50

    Total 100
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