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Practical skills assessment
There are 5 main criteria you must evidence to have achieved; these are commonly referred to as CPAC . During your Alevel you 
will learn and develop these in order to show that you have progressed, your teacher must provide evidence of this.

To get the best out of the practical element of your course consider all of these and ask your teacher for feedback on how you 
can best meet them each experiment you do. 

The whole point of these criteria is to show that you can learn and show that you can apply the same scientific methodology 
used in research and industry (all labs have Lab/Log books for many reasons including legal, rights on any significant findings and 
so that work can be easily interpreted and continued by colleagues from your own notes).

You will have an exam based on practical techniques too, the more developed yours are, the more marks you will pick up.



Evidencing practical skills
In order to prove that you have demonstrated the required criteria (CPAC) your teacher needs to provide evidence. This can be in many forms but 
the 2 most common forms:
Left: The teacher’s own records, what they have observed you do and the level at which you have done this.

Right: Your Lab Book that you record everything you do into; your planning, experiment and the further analysis and conclusion/verification from 
data that you must try to make as valid and accurate as possible. Into this should go; title and date of experiment, notes on the objectives of the 
experiment (eg apparatus and technique), notes on the method including details (eg temperatures, volumes, settings of pieces of equipment) 
with justification where necessary, estimates of the uncertainty of measurements, sketches or Photographs (pasted in) of how equipment has 
been set up, data and observations input to tables while carrying out the experiment, calculations – annotated to show thinking, graphs and 
charts, summary, discussions and conclusions, cross-references to earlier data and references to external information. 



Evidence in Worksheets/ Lab 
Books
Left: Table from log book demonstrating the 
student followed written instruction (CPAC1)  
also shows that they applied investigative 
method (CPAC2).

Right: Great data tables showing multiple 
CPACs met (CPAC1+).

Below: Teacher feedback suggesting how 
student may have achieved more credit by 
more description.



How to improve 
results.
Its important to read through 
any method you may be 
provided, and your teacher may 
advise you to follow these 
instructions.

Is it the best method?
Identify ways of making your 
data more valid by adapting the 
method. E.g. smaller intervals, 
larger range (within reason).

Investigative Approach
Stating which variables you’re 
controlling provides more 
reasoning for your method.

Achieving Accuracy
choose most accurate measuring 
equipment (if available) to 
minimize uncertainty. E.g. 
Vernier Calipers or ruler?.

Write everything into your 
Lab Book or your hard work 
is for nothing if your teacher 
cannot evidence it!



Chemistry lab 
book example.
This student has met many 
CPAC criteria in pasting in a 
sheet summarizing the 
experiment including:
- Clear diagram 
- Equipment list with 

specifications
- Clear Instructions
- Named Variables (with 

units) and how these will 
be controlled

- Included references from 
research shown in 
brackets within the 
experiment, including 
dates they sourced those 
references.



Evidence of assessment of, AND measures taken to avoid, RISK.

Right: Teacher record of observations of students completing resistance practical. 
Some on the list achieved the CPAC3 because they were seen to monitor the 
temperature of the resistor which can get hot.

This CPAC is also easily evidenced by you making a risk assessment in your lab 
book. Evaluate each item of equipment, State any associated risk then state a 
measure you will take to avoid it. Also think about other associated risks around 
the method itself, check your working environment etc.



More Lab Book examples
Right: Is the same example we saw 
from CPAC 1 Criteria before. They also 
met CPAC4 by recording their data into 
an appropriate table (units, mean) in 
their lab book. 
Left: Is the same experiment and it is 
less clear what has been done, the units 
should not be within the table but in 
the header (as Right). The student has 
written down some 
errors/uncertainties though.
Because they have written this in their lab book but 
the teacher has identified the student has partially 
achieved this criteria but needs guidance on 
developing their method. 



Guidance on Tables
AQA Guidance (similar to other exam 
boards)
Units in headers: Generally the top format 
is the most accepted although the other 2 
shown are acceptable.

Draw Table: before experiment read to 
record data into easily i.e. make the boxes 
you’ll write into big enough.
You may redraw this with more columns later 
when you want to process your data (i.e. a column 
for your measured value squared).

Range and intervals: Think of a reasonable 
set of measurements in the time you have, 
you may wish to change this once you have 
begun to take readings and notice patterns. 
If so make a new table in your lab book and state 
what you’ve done and why after recording your 
new (more accurate?) measurements.

Dependent/Independent: Left for 
independent as this is the thing you are 
changing (setting up). Right for dependent, 
the thing you’re measuring and recording.

See next page for appropriate number of
significant figures.



Equipment measuring to 
half a unit (eg a 
thermometer measuring to 
0.5°C) should have 
measurements recorded to 
one decimal place (eg
1.0°C, 2.5°C). The 
uncertainty in these 
measurements would be 
±0.25, but this would be 
rounded to the same 
number of decimal places 
(giving measurements 
quoted with uncertainty of 
(1.0 ± 0.3)°C etc).



Guidance on: Errors/ Uncertainties
The whole point of you doing your experiment is try to 
confidently show that the true value lies in the range that is 
predicted by the uncertainty that is quoted. I.e. your final result
is close to what is expected within a certain range of error.

Good experimental design will attempt to reduce the uncertainty 
in the outcome of an experiment. The experimenter will design 
experiments and procedures that produce the least uncertainty 
and to provide a realistic uncertainty for the outcome. 

To consider when assessing uncertainty: 
- the resolution of the instrument used
- the manufacturer’s tolerance on instruments 
- the judgments that are made by the experimenter 
- the procedures adopted (e.g. repeated readings) 
- the size of increments available (e.g. size of drops from 

pipette) 

Readings and Measurements: 
- readings: the values found from a single judgement when 

using a piece of equipment, e.g. When using a thermometer, 
a student only needs to make one judgement (the height of 
the liquid). It can be assumed that the zero value has been 
correctly set. 

- measurements: the values taken as the difference between 
the judgements of two values. E.g. For protractors and rulers, 
both the starting point and the end point of the 
measurement must be judged, leading to two uncertainties.

Further guidance and examples of Errors 
and Uncertainties at the end of this 
booklet.



Lab Book Graph example
Draw in pencil using clearly drawn data points
Scale: needs to be reasonable and be labeled with units 
included.

Gradient: Hypotenuse should take up more than half of the 
line, equation drawn on graph.

Errors/uncertainties: Absolute uncertainties shown on error 
bars on data points. Calculated percentage uncertainty 
shown.

Apply to equation of a straight line: the values derived from 
your graph will enable you to verify that your measurements 
and data match the expected values using the known 
formula. (more info next page)
Graphs and any other sheets must be pasted into your lab book flat.



Guidance on Graphs
Checklist:
Scale and Origin:
- size of graph paper 
- max and min values of each variable
- draw axes without using difficult scale markings (eg

multiples of 3, 7, 11 etc) 
- If 0.0 should be included as a data point (will they be 

attempting to calculate the equation of a line? 
therefore needing the y intercept.

Axis Labels:
- Axes should always be labelled with the variable 

being measured and the units. These should be 
separated with a forward slash (solidus).

Data Points:
- Data points should be marked with a cross. Both x

and + marks are acceptable, but care should be taken 
that data points can be seen against the grid. 

- Error bars
- in exams, the plots should cover at least half of the 

grid supplied for the graph.

Further guidance and examples of lines of best 
fit, gradients, manipulating data and the 
equation of a straight line at end of booklet. 



Top Left: Is the calculations derived from value taken from the gradient of the graph earlier. 
NOTE the student initially miscalculated as they measured diameter of the wire rather than 
radius, meaning their calculated area was incorrect. They clearly noted this though and 
indicate the correct calculation is further on in the lab book.

Right: The student has researched the true value they are trying to measure on 2 different 
sources and stated where they have got them from (citation). Even though their results after 
processing proved inaccurate (likely because of the miscalculation in area) their method is still 
valid and meets criteria.



Lab/Logbooks are standard Practice 
in Research and Industry.
Although you may think you will 
remember what you did and why you 
did a certain experiment in a week’s 
time, YOU WILL NOT! And nor will 
anyone else in your laboratory. Hence 
the need for laboratory notebooks. In 
short, a laboratory notebook is:

- a daily record of every experiment 
you do, think of doing, or plan to 
do.

- a daily record of your thoughts 
about each experiment and the 
results thereof the basis of every 
paper and thesis you write.

- the record used by patent offices 
and, in the case of disputes, courts 
of law (in the event you file patents 
on your findings).

- a record that would enable 
successive scientists, working on 
the same project, to pick up where 
you left off or reproduce your 
results

Guidance for Alevel Students Lab Books.
Type of book 
- Spiral bound notebooks not recommended (too easy to 

rip a page out to start again). 

- Advisable that lab book has cover that won’t disintegrate 
if it gets wet. 

- A lab book is often a hard-backed book with bound pages.

Notes 
- Should be recorded as experiments are taking place

(not a “neat” record written up later.)

- However, should be written clearly, in legible writing 
and in language which can be understood. 

- Written in indelible ink (ensures an observer can be 
confident all data are included when lab book 
examined).

- Pencil should only be used for graphs and diagrams. 

- Mistakes should be crossed out and re-written.

- Numbers should not be overwritten, erased, or 
covered over. 

- No blank spaces (draw diagonal line through blank 
spaces to show no data was ever there). 

Checklist Lab Books
May include:
- title and date of experiment 
- objectives of the experiment
- Apparatus
- Techniques
- Method (including all details eg

temperatures, volumes, settings of 
pieces of equipment, with 
justification where necessary)

- estimates of the uncertainty of 
measurements

- sketches equipment set up 
(Photographs pasted in also 
acceptable)

- data and observations input to 
tables (while carrying out the 
experiment)

- calculations – annotated to show 
thinking

- graphs and charts
- summary, discussions and 

conclusions
- cross-references to earlier data 

and references to external 
information. 



Guidance on: GRAPHS - Line of Best Fit/ 
Gradients/ Equation of a straight Line.
Line of Best Fit: 
- should be drawn when appropriate
- are the data likely to be following an underlying equation? 

(straight or curved line)
- anomalous results? 
- uncertainties in the measurements? (line of best fit should fall 

within error bars, if drawn).

Gradient:
- Hypotenuse must take up more than half the line.
- starts and ends on points where the line of best fit crosses grid 

lines so the points can be read easily (not always possible). 

Equation of a straight Line: y=𝑚x+c
- y is the dependent variable
- m is the gradient
- x is the independent variable
- c is the y intercept. 

Plotting Error Bars
- plot the data point at the mean value
- calculate the range of the data, ignoring any anomalies
- add error bars with lengths equal to half the range on either 

side of the data point



Guidance on: GRAPHS - Testing 
Relationships/ Manipulating Data.

Raw Data: 
- This is clearly not a straight-line graph. The relationship 

between x and y is not clear. 

Manipulated Data:
- A series of different graphs can be drawn from these 

data. The one that is closest to a straight line is a good 
candidate for the relationship between x and y.

- This is an idealized set of data to illustrate the point. The 
straightest graph is y2 against x, suggesting that the 

relationship between x and y is 𝑦2 ∝ 𝑥



Errors/ Uncertainties in given values
The value of the charge on an electron is given in the data sheet as 1.60 
× 10–19 C.   In all such cases assume the uncertainty to be ±1 in the last 
significant digit. In this case the uncertainty ±0.01 × 10–19 C. The 
uncertainty may be lower than this but without knowing the details of 
the experiment and procedure that lead to this value there is no 
evidence to assume otherwise. E.g. If the number of lines per m is 
quoted as 3.5 × 10^3, it is usual to assume that the uncertainty is ±1 in 
the last significant figure, ± 0.1 × 10^3 since there is no indication of the 
uncertainties in the measurements from which that figure came.



Examples of Errors/ Uncertainties
- There are some occasions where the resolution of the instrument is not the limiting factor in the uncertainty in a 

measurement.

- Best practice is to write down the full reading and then to write to fewer significant figures when the uncertainty has been 
estimated.  

- E.g.1 A stopwatch has resolution of hundredths of a second, but the uncertainty in the measurement is more likely to be due 
to the reaction time of the experimenter. Here, the student should write the full reading on the stopwatch (eg 12.20 s), carry 
the significant figures through for all repeats, and reduce this to a more appropriate number of significant figures after an
averaging process later. 

- E.g.2 If a student measures the length of a piece of wire, it is very difficult to hold the wire completely straight against the 
ruler. The uncertainty in the measurement is likely to be higher than the ±1 mm uncertainty of the ruler. Depending on the 
number of “kinks” in the wire, the uncertainty could be reasonably judged to be nearer ± 2 or 3 mm. 

- Digital Equipment Error/ Tolerance: 
- The uncertainty of the reading from digital voltmeters and ammeters depends on the electronics and is not strictly the 

last figure in the readout. Manufacturers usually quote the percentage uncertainties for the different ranges. Unless 
otherwise stated it may be assumed that ±0.5 in the least significant digit is to be the uncertainty in the measurement. 
This would generally be rounded up to ±1 of the least significant digit when quoting the value and the uncertainty 
together. For example (5.21 ±0.01) V. If the reading fluctuates, then it may be necessary to take a number of readings and 
do a mean and range calculation.



Examples of Errors/ Uncertainties
Multiple instances of measurements 
- Some methods of measuring involve the use of multiple instances in order to reduce the uncertainty. 

- E.g.1 measuring the thickness of several sheets of paper together rather than one sheet

- E.g.2 timing several swings of a pendulum. The uncertainty of each measurement will be the uncertainty of the whole 
measurement divided by the number of sheets or swings. This method works because the absolute uncertainty on the time 
for a single swing is the same as the absolute uncertainty for the time taken for multiple swings, but there is a lower 
percentage in the time taken for multiple swings. I.e. Time taken for a pendulum to swing 10 times: 

(5.1 ± 0.1) s Mean time taken for one swing: (0.51 ± 0.01) s 

Repeated measurements 
- A method for reducing the uncertainty.  
- With many readings it’s possible to identify those that are exceptional (are far away from a significant number of other 

measurements). 
- Sometimes it will be appropriate to remove outliers from measurements before calculating a mean. 
- If measurements are repeated, the uncertainty can be calculated by finding half the range of the measured values.
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for monetary gain.

http://www.iphandbook.org/handbook/ch08/p02/

