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Overview of this session

Common Practical Assessment Criteria (CPAC).
Apparatus and techniques.

Practical work in action — Chemistry.
« Planning, assessing and tracking.
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Common Practical Assessment Criteria (CPAC)

1. Follows written procedures.

Applies investigative approaches and methods when using instruments
and equipment.

3. Safely uses a range of practical equipment and materials.
4. Makes and records observations.
5. Researches, references and reports.

CPAC Pen portraits

A series of pen portraits have been written to clarify what is meant by 'not achieved', "achieved' and “achieved at a level of competence exceeding the CPAC standard’.

These exemplars have been developed in collaboration between the four Awarding Bodies: AQA, Edugas, OCR and Pearson.
They are intended for guidance and training purposes, and to give an indication of the standard necessary for each CPAC statement.

Note that, although these pen portraits show (in the most part) CPAC skills in isolation, many practical exercises are likely to involve CPAC strands being assessed in
combination.
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Apparatus and techniques — AT a to AT |

AT a | Use appropriate apparatus to record a range of measurements (to include:
mass, time, volume of liquids and gases, temperature).

AT b | Use water bath or electric heater or sand bath for heating.

ATcC Measure pH using pH charts, or pH meter, or pH probe on a data logger.

AT d | Use laboratory apparatus for a variety of experimental techniques including:

« titration, using burette and pipette,

- distillation and heating under reflux, including setting up glassware using
retort stand and clamps,

- gualitative tests for ions and organic functional groups,

- filtration, including use of fluted filter paper, or filtration under reduced
pressure.

AT| | Measure rates of reaction by at least two different methods, for example:
- an initial rate method such as a clock reaction,
- a continuous monitoring method.

Slide 4 Copyright © AQA and its licensors. All rights reserved. AQA E



12 core practical activities

_ o Apparatus
Required activity and
technique
1. Make up a volumetric solution and carry out a simple acid-base
- a,d e fKk
titration.
2. Measurement of an enthalpy change. a, d, k

3. Investigation of how the rate of a reaction changes with temperature. | 5 p g

4. Carry out simple test-tube reactions to identify:
- Cations — Group 2, NH4+, d, k
- anions — Group 7 (halide ions), OH—, CO32—, SO42-.

5. Distillation of a product from a reaction. b, d, k

6. Tests for alcohol, aldehyde, alkene and carboxylic acid. b, d, k
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AQA practical endorsement online training

AQAH

Reallsing potential

Whatl am looking for when | am assessing each competencyis .......

This aide memoire should not be used as a tick list. It is designed to help teachers (and advisers when carrying out monitoring visits) in thinking about
what they will look for in their students’ practical work. Blanks have been left in each section for teachers (and monitors) to add their own criteria
This document should be used after completing the endorsement training, available on the AQA website

Common Practical Assessment Criteria I am looking for my students to be able to ...

(CPAC)
1. Follows written instructions « follow a set of written instructions that are appropriate to the level of familiarity to equipment or
techniques

e carry out steps in the correct order

« generate a set of data that is expected. This might be close to my own value or that expected
from a data trend seen in a secondary source
work independently, in pairs or small groups but they must carry out practical steps
feel confident to seek clarification when carrying out method steps, when either using an
unfamiliar set of apparatus or carrying out a new technique

http://www.aqa.org.uk/resources/science/as-and-a-level/teach/practicals
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Feedback

Prompt feedback to:
* show where there is evidence towards the pass standard
« show if the pass standard has been reached

« give constructive comments to support progress towards (and beyond)
the pass standard.
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Feedback strategies

Feedback can be:

written by the teacher
« written by the student following oral feedback from the teacher
* via peer assessment

* by other creative means which help support progress towards the pass
standard (and beyond).
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CPAC 1

Follows written procedures.
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CPAC 1: assessing in a manageable way

AS band 1 3 ¥ v« & L COMMENT l‘?
Lo | U3l A
B i '3 i) =~ ”: € %[y B i—j
S8 L 31y ER
3 ) MRS D& WEBR o
Vi Pa P42 e P 1
/ Ay P17
A A
A
AN S v v / o P PP |
A/ |\ Vo7, 7
v P4l Wl 4P {4 /
dardr v ,/ v
A&l [T~ 7 7
v/ o T
7|/ 17} 4P
AN AV s
i A5/ T
L ! ‘

Copyright © AQA and its licensors. All rights reserved. AQA 5

Slide 10



CPAC 1a

Written instructions
can be used directly
from the handbook
content.
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CPAC 1a
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CPAC 1 — what would you look for?
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CPAC 1 — any evidence here?
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CPAC 2

Applies investigative approaches
and methods when using
Instruments and equipment.
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Planning for CPAC 2 assessment

What AQAis | Use the Have adapted Have listed the | Have selected

looking for. equipment method/ main variables | the most
properly, equipment and have appropriate
without much during the explained how | equipment and
prompting. practical and control explained

have justified variables will be | reasons for

Work reasons for this. | kept the same. | choosing each
methodically piece in order to
and show ability gather accurate
to multi-task. results.

CPAC 2: Use equipment | At least two Independent Chosen

make choices | to measure adaptations to and dependent | equipment with

about volumes and the method identified and lowest levels of

appropriate time. provided, with state how to uncertainty and

element justifications. control two justify.

Examples. variables.
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CPAC 2 — open ended
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CPAC 2 — evidence for 2a?
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CPAC 2

ge and boil and stir for 5 mins so

Met out of the cabbage. .
to separate the plant material to obtain a red-purple-bluish coloured liquid. i

bout pH 7. (The exact colour you get depends on the pH of the G | Colour

A\
, Very high | Red o
M tube rack + tubes with a sample of your indicator soln. in each tube. High Red-blue J
ur knowledge of acids and bases adjust the pH to get the full colour range for ["Moderate | Blue i

, making notes on how you achieved the target pH. | Low | Green-Yellow |
| Very Low | Yellow \

ins are weak organic acids, with the conjugate base structures like the following:
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CPAC 3

Safely uses a range of practical
equipment and materials.
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CPAC 3: safe use of a range of practical
equipment and materials

* Itis not robust enough to say that students are reaching the pass
standard because ‘nothing went wrong'.

* Clear statements outline that students must:
« identify main hazards and associated risks
* use appropriate safety equipment and approaches with minimal
prompting
» make adjustments when issues are identified.
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CPAC 3a — assessing risks: what is expected?
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CPAC 3a — written risk assessment

Example with sources, showing some evidence of CPAC 5b too.
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CPAC 4

Makes and records observations.
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CPAC 4: makes records and observations

Data can be qualitative or quantitative.
Note that students must make accurate, relevant observations.
They are also required to obtain accurate, precise and sufficient

data before recording it, methodically using appropriate units and
conventions.
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CPAC 4b

« Give prompt,
constructive
feedback.

 Indicate whether
the pass standard
has been reached
or if there is some
evidence of the
pass standard.
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CPAC 4 — observations: what would one expect
to see in a results table?
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CPAC 4 —is this a pass?
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CPAC 4 — issues?
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CPAC 4 —is this a pass?

ette reading / cm?

urette reading / cm?3 D 30

n titre to two decimal places / cm3: zq . lg | |
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CPAC 4 — feedback
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CPAC 4 — feedback
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CPAC 5

Researches, references and reports.
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CPAC 5: researches, references and reports

CPAC 5 is being evidenced as soon as students begin to process their raw
data.

Research must be used to inform further practical work or to support a
conclusion being made.

It may also be used well to evaluate a practical method;
to inform adjustments for next time.
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CPAC 5 — plotting a graph old skool” and
calculating a gradient
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CPAC 5 — Arrhenius: using excel to plot In(rate)
vs 1/T
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CPAC 5 — Arrhenius: using excel to plot
In(rate) vs 1/T
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CPAC 5 — gradient calculated by excel, used to
get Ea
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CPAC 5 - feedback

|
{
\

5a Uses appropriate software /
and/or tools to process data,
carry out research and report

<l
findings. ‘ _
5b Cites sources of ‘
information, demonstrating —
that research has taken place, b
supporting planning and / :

conclusions.
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CPAC 5a — student records details of oral
feedback
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CPAC 5 — student mobiles: bluetooth
colorimeters
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CPAC 5 — gradient calculated on screen: rate,
nence order and rate equation

Best Fit: y £-0.0103x}+ 0.1720 y=mx-+¢c

0.180 J rthsorbance

Initial rate

0.120

0.060

0.000

-0.060

Os 57s 1m 54s 2m 51s 3m4
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CPAC 5 — using a mobile phone to conduct Rf
analysis
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CPAC 5 - referencing: Is this good enough?

Copyright © AQA and its licensors. All rights reserved.



CPAC 5 - referencing: Is this good enough?
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CPAC 5 - referencing: Is this good enough?
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Examples of good practice

1. Assessment grid per student.

10b Preparation of a pure organic liquid Date:
Apparatus and Technigues [AT)
Code Description Technigue used:
b IUse water bath or electric heater or sand bath for heating
Use laboratory apparatus for a variety of experimental
d technigues
Purify a liguid product, including use of a separating funnel
Safely and carefully handle solids and liquids, including
k corrosive, irritant, flammable and toxic substances
Targetted Common Practical Assessment Criteria
Evidenced Standard
Code Description by achieved:
1 Correctly follows instructions to carry out experimental
techniques or procedures. observation
3a Identifies hazards and assesses risks associated with these
hazards, making safety adjustments as necessary, when uses
carrying out experimental technigues and procedures in the hazcards to
lab or field. identify risks
3b teacher
observation
Uses appropriate safety equipment and approaches to and
minimise risks with minimal prompting. guestionning
Targets from practical
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Examples of good practice

2. Apparatus drawing.
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Examples of good practice

Apparatus drawing (continued).

No need for straight lines
in apparatus diagrams.
They simply need to show
correct apparatus set-up
that would work.
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Electrochemical cell

What CPAC assessment opportunities here?
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Monitoring visits

The visits are:

1. To quality assure for provision of CPAC practical skills
(via the 12 Core Practicals as a minimum).

2. To quality assure the judgement of the pass standard
by teachers in each centre.

3. To offer coaching and advice to develop the capacity
of every centre to do (even) better.

All exam boards share the provision of the monitoring visits to centres offering
A-levels in Chemistry, Physics and/or Biology.
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Monitoring visit

« Teacher records — online training, planning, tracking of CPAC
assessments.

* Conversations with staff and students.

e Lab books.

* Observed lesson to ‘moderate’ CPAC judgments.

« Mixture of CPD for centre and quality assurance to ensure robust
reporting of practical endorsement.
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A-level practical sciences

Timeline for the new practicals

The monitoring of the practical endorsement for science A-levels for first teaching
September 2015 is changing. We've summarised the main dates for you to keep in mind.

[« Catherine Witter, Lead
Practical Adviser joins AQA's
team

» Updated Practical
handbooks available

= JCQ wrote to schools
with practical registration
information

Sep 16
to

» Free online practical
endorsement training live
on the AQA website
aqga.org.uk/science-
practical-training

- 1 Nov: deadline for reh.rnlng
JCQ practical registration
information

May 16

.Ian 16
Apr 16

- First wave of practical
adwsorymsilstosd'nolstdte
place®

to
Jul16

Jan 17

advisory visits to schools

+ Second wave of practical
take place™

[.

Fiepeat advisory visits
to schools take place (if
needed)

* Schools report students’
Pass/non-classified in the
endorsement to exam boards

schools fake place (if

« Repeat advisory visits to J
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A-level practical sciences

UCAS Contac s i P pe

Search (by name) /A&

All applications

apply

| Wekome
o

Ppic ations 1evious retum to list next View: Reference v m

Reference

Currently, centres are

Referee details

p red I Ctl ng p raCtI Cal Full title and name of referee” Please select. .. v|| 2
endorsement grades Date(s) unavailable 2-13 January 2017 ?

Predicted grades

Select / enter a predicted grade for each pending qualific ation.

09/2017,

King

GCE Advanced Level

Biology Please select.
Chemistry Please select.
English Literature B Please select..
Reference £

After pasting in text, click 'save’ before doing any editing as some of the original formatting may be lost.
Only text up to the character limit will be saved.

You have 47 line(s) and 4000 characters available.

s W

v Practical grade Please select. .. v ?

v Practical grade Please select... ¥
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=

Your turn to =

ask the questions ... ,
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Thank you

For qualification information, resources and support, please visit

aga.org.uk/science






