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Simply click on File > Export to and select Microsoft Word 
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Introduction 
The current A Level specifications for Biology, Chemistry, Physics and Geology encourage the 
development of skills, knowledge and understanding in science through teaching and learning 
opportunities for regular hands-on practical work.  

To gain a ‘Pass’ in the Practical Endorsement candidates must carry out a minimum of 12 practical 
activities, demonstrating competence in the requirements of the Common Practical Assessment Criteria 
(CPAC), in skills common to all sciences (1.2.1 in the specifications) and in apparatus and techniques 
specific to each science (1.2.2 in the specifications). Centres can use our suggested activities, their own 
activities, or activities from other sources to meet these requirements.  

Candidates must keep an independent record of their practical work throughout the course. The 
assessment of the Practical Endorsement is carried out by teachers as they observe candidates carrying 
out the practical activities. To evidence this, centres must keep records of when practicals have been 
carried out and of teacher judgements of candidate competence in the relevant skills, apparatus, and 
techniques.  

Our visiting monitors carry out quality assurance of the Practical Endorsement. Visits take place in two-
year cycles; individual centres receive a single monitoring visit for a single science subject during the 
two-year cycle. Exceptions are for large centres, defined as one with more than 140 A Level entries for 
any one of the A Level sciences, which receive monitoring visits for all sciences. Additionally, Geology 
visits are separate to those for Biology, Chemistry, and Physics, so centres delivering A Level Geology 
should expect a Geology monitoring visit once every cycle. Any centres new to OCR should notify us 
that they intend to make A Level entries so that a monitoring visit can be scheduled during the teaching 
of the first cohort.  

Monitoring visits are intended to be supportive, helping centres to deliver the Practical Endorsement 
effectively. Monitors make sure that the (CPAC) are being correctly applied, and that procedures and 
records are being maintained in order to meet the requirements of the Practical Endorsement.  

You can use all practical work carried out as a part of the programme of study to assess demonstration 
of the competences required, rather than limiting practical assessment discrete assessment 
opportunities. Teachers are encouraged to plan their programmes of work to integrate practical activities 
with the acquisition of knowledge and understanding across the course of study. 

Advance Information for Summer 2022 assessments  

To support student revision, advance information was published about the focus of exams for Summer 
2022 assessments. Advance information was available for most GCSE, AS and A Level subjects, Core 
Maths, FSMQ, and Cambridge Nationals Information Technologies. You can find more information on 
our website. 

Further support 

Our Positive about Practical page includes further guidance, support and resources for 
delivering the Practical Endorsement. 

 
  

https://www.ocr.org.uk/administration/support-and-tools/subject-updates/summer-2022-advance-info-639931/
https://www.ocr.org.uk/subjects/science/positive-about-practical/
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Overview 
The first year of the fourth monitoring cycle took place during a period when the effects of the pandemic 
were still very much in evidence and with mitigations to the requirements for the awarding of the 
Practical Endorsement. The requirements for delivery, assessment and monitoring will return to the 
pre-pandemic arrangements in September 2022. 

Practical endorsement monitoring 

Cross-board guidance on the return to face-to-face practical endorsement monitoring visit will be 
available on our Positive about Practical page at the beginning of the 2022-23 academic year. 

Monitoring took place remotely and this involved a lot of extra work for teachers uploading evidence of 
learner work. We want to thank you for this huge effort, on top of all the other stressors teachers have 
had to deal with, over the last two years.  

Centres varied enormously in the quantity of practical work possible because of lockdowns, staff and 
learner absence and concerns about health and safety. Most centres have, with great ingenuity and 
resilience, been able to provide candidates with sufficient, suitable practical opportunities to help them to 
achieve the Practical Endorsement. Most candidates were able to meet the 1.2.1 skills at least twice and 
by so doing satisfy the CPAC. On occasions this was managed by carrying out some short ‘standalone’ 
practical based activities to fill gaps in achievement where practical work had been curtailed. While the 
requirement to carry out at least 12 activities was lifted this year, many centres exceeded this number 
even if they had not done as many activities as usual.  

In cases of a successful monitoring outcome there is often further guidance provided for the centre and it 
is important that this is heeded. We expect departments to have implemented this guidance on 
subsequent visits. The monitoring activity should be seen as useful CPD support, and the main 
outcomes shared to make sure that other subjects within science meet the requirements. Some centres 
we monitor are not aware of what has been said during previous monitoring of the other science 
subjects.  

Most centres demonstrated a good understanding of the Practical Endorsement and its implementation. 
This resulted in them passing monitoring. A minority of centres did not achieve this on the first visit. 
Further work enabled this to happen at a later stage for most centres in this position. These centres are 
thanked for their willingness to work with monitors in order to rectify any issues identified.  

CPAC 1: Follows written procedures: As candidates progress through the course, it is expected that 
the amount of verbal guidance given in addition to the written procedures will decrease. Candidates may 
well fail to demonstrate this competence at the start of the course, and this is not an issue if they can 
demonstrate it as they progress. The records of candidate achievement should reflect this.  

CPAC 2: Applies investigative approaches and methods when using instruments and equipment: 
There was often a lack of evidence of candidates having the opportunity to choose equipment, decide on 
variables or measurements. To incorporate this, teachers can use practical activities which require 
candidates to make a justified choice of what to use from a selection of available equipment or materials. 
Candidates could select, for example: materials or quantities of materials; dependent and independent 
variables; types of apparatus and measuring instruments; types of measurements and the ranges of 
these.  

https://www.ocr.org.uk/subjects/science/positive-about-practical/
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CPAC 3: Safely uses a range of practical equipment and materials: In remote monitoring, teachers 
had assessed candidates as having worked safely. Many had also carried out thorough risk 
assessments.  

CPAC 4: Makes and records observations: Most but not all candidates made and retained 
contemporaneous records of their observations. If candidates are working in groups, all candidates 
should be making and recording observations. In cases where it is necessary to work in groups, these 
should be changed round periodically and contain no more than two candidates. There is still occasional 
inconsistency around the number of significant figures recorded, table construction and graphs and 
these should be addressed. For guidance, centres should follow the section on significant figures in the 
OCR Practical Skills Handbook.  

CPAC 5: Researches, references and reports: The use of correct citation continues to be a frequent 
issue; this can be addressed by teaching candidates to use an established referencing system (e.g. 
Harvard). Advice on this is given in Appendix 7 of the Practical Skills Handbooks. Opportunities in the 
OCR Activities to research and reference were not always taken. Where the opportunities had been 
taken, the consistency of approach was variable 

 

Lead teacher training 

Overall, the requirement for the Lead Teachers to undertake the mandatory training is being met. Where 
the teaching of a subject is shared between members of staff, the individuals concerned could all 
undertake the training as a means of standardisation of teachers’ assessment. 
https://practicalendorsement.ocr.org.uk/ 
 

 

 

 

 

 

 

 

  

https://practicalendorsement.ocr.org.uk/
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Common areas for improvement 

Keep an appropriate plan of practical activities to be undertaken, and when  
Several centres lacked clear plans of when it was proposed to carry out sufficient practical activities 
which meet the requirements of CPAC and which particular practicals were to be used. Where the 
centres concerned could demonstrate through the required teachers’ and candidates’ records that 
sufficient practical activities had been undertaken, this issue could be mitigated by the centre 
providing plans immediately following the visit, prior to the submission of the Monitor’s report. Where 
the plan is not followed, for example if planned activities do not take place when expected, it is 
important that the plan is revised so that the activities planned, and the activities completed on the 
PAG tracker are in agreement. This is important in order to ensure that all groups complete all 
activities during the course.    

Applying the standards 

The Practical Endorsement involves the direct observation and assessment of practical skills. It is 
important that assessment by teachers of the practical skills 1.2.1(b), (c), (d) and (j), and the use of 
apparatus and techniques in 1.2.2 is contemporaneous. Candidate records should include primary 
data on which the assessment is based. 

We observed many examples of good practice, with a lot of centres devising systems for recording 
assessments during practical lessons, often involving tick sheets that are also being used to 
provide feedback to the candidates.  

In some centres, candidates were inconsistent with the number of significant figures they recorded 
data to during practical work across the sciences. Teachers are encouraged to refer to the Practical 
Skills Handbooks and look carefully at the appendices. Appendices 4 – 7 (or key excerpts) can be 
shared with candidates. It is vital that teachers have a clear understanding of the standards of the 
evidence required to satisfy the practical skills as exemplified in Appendix 3 of the handbook, not 
only for the purposes of the Practical Endorsement but also so candidates can gain maximum 
marks in the practical questions on the written papers.  

Different teachers at the same centre sometimes applied standards differently. It is important that 
the standards are shared by all teachers with responsibility for carrying out practical activities which 
are used for the Practical Endorsement.  

It is recommended that all teachers complete the lead teacher online training: 

https://practicalendorsement.ocr.org.uk/   

Tracking candidate progress 

We have continued to develop our practical endorsement trackers, and a “portable” version with greater 
functionality is available from Interchange for biology, chemistry and physics. This tracker is more readily 
shareable and supported on different applications such as Google Sheets. 
We have also produced a video containing guidance on the use of the flexible and portable trackers: 

https://www.youtube.com/watch?v=ZFr4c4k4mVM&t=919s  
  

https://practicalendorsement.ocr.org.uk/
https://www.youtube.com/watch?v=ZFr4c4k4mVM&t=919s
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There is no requirement to use an OCR tracker to record achievement and a minority of centres are 
using their own systems. Many of the bespoke trackers were elegantly fit for purpose. They 
demonstrated evidence of the development of candidates’ skills and competencies over time. The design 
of some did not allow monitors to see which criteria had been ‘assessed’ or which candidates had 
achieved these during practical activities. Others did not indicate when candidates had achieved 
competence in certain skills, which is a requirement.  

A problem presented when a centre recorded the assessment of CPAC only rather than the individual 
skills in 1.2.1 of the OCR specification. In many cases these centres were actually assessing these skills, 
as evidenced on the annotation of learner work, and simply had to change their methods of recording 
achievement.   

Make sure your centre is using the latest versions of all documents (including PAG sheets where 
appropriate). You should sign up for email alerts (http://www.ocr.org.uk/i-want-to/email-updates) so that  
you do not miss updates.  

A number of centres used some or all their own practical activities to show the required skills and 
competencies but did not map these correctly to the criteria. Many centres have only recorded the 
minimum number of practical activities in their trackers. While this is sufficient for the requirements of the 
Practical Endorsement, recording all practical activities in the tracker provides further evidence for the 
development of skills. Centres are encouraged to include records of their own practical activities. 

Candidate Practical Records 

Most candidates are keeping records of practical activities in lab books or folders. Some centres found 
that folders meant that some work was lost whereas this did not happen when books were used.  If you 
choose to purchase published Practical Endorsement worksheets/workbooks, evaluate the mapping in 
these resources carefully and amend when necessary. Some aspects of activities, such as the provision 
of pre-prepared results tables, are too scaffolded to allow the awarding of some of the skills required for 
the Practical Endorsement.  

Practical activities recorded in the student lab records and the records of achievement generally 
correlated well, although there are still a significant number of instances where the record of skills being 
achieved does not match the evidence in the lab books. It is essential that there is clear match between 
the candidate’s work and the assessment criteria. Use the blank or ‘not achieved’ status where the 
evidence does not fully meet all aspects of a particular skill. 

Candidates have generally found being made aware of the skills that are being assessed in each 
practical activity and whether or not they have achieved them to be very useful. These are specified in 
the Teacher and Technician guidance document for each activity, and they could simply be copied and 
directly pasted into the Candidate Instructions document. This would also have the benefit of providing 
teachers with a checklist during activities. Some candidates were not aware of what they had to do to 
meet the criteria for some skills, so centres should make sure this is clear before activities take place. 

Many centres provide tracking sheets that list which practical activities will be carried out over the course 
or allow candidates to record the practical activities as they are carried out. These can act as a useful 
index for the lab records and are often cross-referenced to skills that may be assessed. Most centres are 
endeavouring to make sure candidates date the work in their lab records.  

A very small number of centres were unable to supply an adequate number of candidate practical 
records. Additionally, some of the records examined by monitors were incomplete and/or did not show 
the evidence required. It is essential that candidate records are available during monitoring visits, and 
that they are dated and include primary data.  
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Centre Practical Records 

It is a requirement that centres have an accurate record of which candidates did or did not meet the 
CPAC criteria for each practical activity. Candidates’ skills and competencies which are directly 
assessed should be monitored during each activity. A record of the criteria ‘achieved’/’not achieved’ (‘Y’ 
or blank) should be made during or shortly after the activity.  

Some centres left the older versions of a tracker to show ‘achieved’, or on the Portable tracker inserted a 
Y, even when candidates clearly did not adequately demonstrate competence. Centres must make sure 
that any competencies not demonstrated, or which were not required of the candidate are changed to 
‘not achieved’ or deleted/’unmapped’ on the tracker.  

It is possible to correct a candidate who does not meet a particular required standard at the start of the 
activity and observe that they become reliably competent during that activity. The candidate can then be 
said to have achieved that skill or competency.  

 

Common questions 

Should I only use the OCR suggested practicals for assessment towards the Practical 
Endorsement?  

• it is not mandatory to use our suggested practical activities. You can use any practical activities 
that provide candidates with opportunities to demonstrate all the required skills and competencies. 
There is also no requirement to complete all of our suggested practicals as part of your delivery of 
the Practical Endorsement 
 

• any practical work you do with candidates can be counted towards their progress in the Practical 
Endorsement. We recommend that you do so, as it provides additional opportunities for 
candidates to demonstrate competence. Any practical activities you do in addition to the OCR 
suggest practical activities simply need to be mapped to the criteria – use of our flexible or 
portable tracker allows you to do this easily 

 
• practical activities from other organisations can be used but some may be too structured to allow 

the awarding of certain CPAC criteria. The mapping of these should be checked carefully before 
use and adjustments to the activity should be made if necessary. 

 
Can I use the published lab books for the OCR practical endorsement in place of OCR’s 
suggested activities? 

 
• you can use activities from these lab books in place of our suggested activities. However, be 

aware that these lab books are not endorsed by OCR and there are caveats to their use 
 

• some published lab books overly scaffold the provided activities, for example providing candidates 
with pre-prepared results tables, which prohibits candidates from independently demonstrating 
competence in some aspects of the endorsement. If you use them, we recommend that you 
evaluate the practical activity mapping provided in these lab books and adapt either the activities 
or the mapping to be appropriate. 
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Does candidate practical work need to be written up and marked?  
 

• candidates do not have to formally write up practical activities and taking results ‘in rough’ to copy 
up later should be actively discouraged. Candidate records of practical work should be 
contemporaneous. Teachers should make judgements on the primary data and, even if it’s later 
written up, the rough work must be retained in the candidate record 
 

• all candidate practical work should be dated, as this allows monitors to check for agreement 
between your tracker and the candidate practical work 
 

• candidates do not have to answer the Extension Questions as part of the Practical Endorsement, 
although the questions can aid them in their preparations for the written examinations. If they are 
used, there is also no requirement for teachers to mark candidate responses to these questions 
 

• there is no requirement from OCR for candidates’ practical records to be marked. Teachers 
should keep to their centre’s policy on marking. Many teachers and candidates have found 
marking and providing formative feedback on candidate practical work useful in supporting skill 
development and providing evidence of assessment of skills.  

 
How can I accurately assess candidate competence during a practical?  

 
• achievement is not automatic upon completing activities. Candidates should not be recorded as 

having achieved all skills that could be assessed in each practical activity without assessments 
having been made. It is expected that candidates will show progression in their skill acquisition 
over the two-year course. Not achieving some competencies in earlier practical work is not a 
problem if they are able to demonstrate competency routinely and consistently later in the course 
 

• some skills are assessed very frequently during the course of the Practical Endorsement (for 
example, following written instructions). You don’t need to assess every skill on every occasion, 
and it can be beneficial to just concentrate on fewer skills, particularly if they are skills that 
candidates have less opportunity to practice. The tracker should be adjusted to reflect the skills 
you assess. This can help you with judgements of competence in larger classes 

 
• if you require candidates to work in groups during practical work, all candidates must make and 

record observations. Change groups regularly and make sure they contain no more than two 
candidates 

 
• asking candidates to self-assess their competence can be a useful pedagogical tool. However, 

their competence still needs to be assessed directly by the teacher. If you rely on candidates’ self-
assessments alone, you are unable to confirm that the evidence is either valid or authentic for 
each candidate.  

 
How do I know if and when my centre requires a monitoring visit?  
 
• monitoring visits take place in two-year cycles. The 2021-22 academic year was the first year of 

the fourth cycle, which means that the next academic year will be the second year of the fourth 
cycle 
 

• all centres receive a visit for a single science subject during the two-year monitoring cycle. 
Exceptions are large centres (with more than 140 entries for a single A Level science) and 
centres that only become known to us after the entries deadline in February of each year. 
Centres who fail multiple visits in a single subject may also trigger visits for other subjects at their 
centre.  
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• Geology is monitored separately from Biology, Chemistry and Physics, so if you offer Geology A 
Level you will also receive a Geology monitoring visit in every two-year cycle 
 

• your centre can be visited at any point during the two-year monitoring cycle. The year in which 
you were visited for the previous cycle usually has no bearing on whether you’re visited in the first 
or second year of a cycle. Some centres may find themselves being visited in consecutive years, 
while others may find they have a larger gap between visits 
 

• if you are not sure whether or not your centre requires a visit in a particular year, it is best to 
check directly with us. This avoids the need for last-minute visits at the end of the monitoring 
cycle which can be inconvenient for both you and your candidates.  

 
How long do we have to keep candidate work and records of their progress in the Practical 
Endorsement?  
 
• candidate work does not need to be securely held or formally submitted. We actively encourage 

candidates to be responsible for it. The only point at which centres are required to hold candidate 
work is in preparation for a monitoring visit, as it will form part of the evidence for the Practical 
Endorsement being implemented appropriately 

 
• during the course, it may be advantageous for you to keep candidates’ records at your centre. 

However, at the end of the course candidates will need their work for three reasons: 
o it is the candidate’s independent record and belongs to them 
o they will need their work to revise for practical-based questions in the written 

assessments 
o it may be advantageous for candidates to take it with them to university or refer back to it 

during future study. 
 

• we recommend that you keep data tracking candidate progress for the lifetime of the 
qualification. This can be as simple as retaining a copy of the tracker for each year’s candidates.  

 
 

Answers to further common questions are available on the Positive About Practical page  

 
 

Key recommendations 
• read and act on updates from us regarding the Practical Endorsement. We send important updates 

as Subject Information Updates, and send useful information and guidance via the Science 
Torchlight newsletter. At least one person in your department should be signed up to receive this 
newsletter to make sure you don’t miss anything. You can sign up to receive the newsletter 
 

• as part of the report to your centre after a visit, your monitor may include ‘Further guidance for the 
centre’. It’s important that you discuss this guidance in your department and act on it 
 

• make sure all teachers in your centre have a good understanding of the standards. While it is only a 
requirement that the lead teacher completes the online Lead Teacher Training, it can be useful for 
the other teachers in your department to complete it too 
 

• make sure all record keeping – tracker and candidate records – is up to date and accurate 
 

• ask for help if needed. Our subject advisors are always available to support you 
 

• encourage your candidates to take responsibility for their progress – give constructive feedback and 
signpost the criteria for them.  

https://www.ocr.org.uk/subjects/science/positive-about-practical/faqs/
https://ocr.org.uk/qualifications/email-updates/
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Helpful resources 
Teaching resources, including practical activities and planning:  

Biology A webpage 

Biology B webpage 

Chemistry A webpage 

Chemistry B webpage 

Physics A webpage 

Physics B webpage 

Geology A webpage 

Online Lead Teacher Training 

 

Practical Skills Handbooks:  

Biology  

Chemistry  

Physics  

Geology  

 

Drawing Skills booklet:  

Biology  

Geology  

Practical Endorsement FAQs 
Flexible Tracker: Available on Interchange  

 

Portable Tracker 

Biology  

Chemistry  

Physics  

‘Positive about Practical’ OCR page 
 

  

http://www.ocr.org.uk/qualifications/as-a-level-gce/as-a-level-gce-biology-a-h020-h420-from-2015/planning-and-teaching/
http://www.ocr.org.uk/qualifications/as-a-level-gce/as-a-level-gce-biology-b-advancing-biology-h022-h422-from-2015/
http://www.ocr.org.uk/qualifications/as-a-level-gce/as-a-level-gce-chemistry-a-h032-h432-from-2015/planning-and-teaching/
http://www.ocr.org.uk/qualifications/as-a-level-gce/as-a-level-gce-chemistry-b-salters-h033-h433-from-2015/planning-and-teaching/
http://www.ocr.org.uk/qualifications/as-a-level-gce/as-a-level-gce-physics-a-h156-h556-from-2015/planning-and-teaching/
https://www.ocr.org.uk/qualifications/as-and-a-level/physics-b-advancing-physics-h157-h557-from-2015/planning-and-teaching/
https://www.ocr.org.uk/qualifications/as-and-a-level/geology-h014-h414-from-2017/planning-and-teaching/
https://practicalendorsement.ocr.org.uk/login/index.php
https://www.ocr.org.uk/Images/294468-biology-practical-skills-handbook.pdf
https://www.ocr.org.uk/Images/208932-chemistry-practical-skills-handbook.pdf
https://www.ocr.org.uk/Images/295483-practical-skills-handbook.pdf
https://www.ocr.org.uk/Images/461085-practical-skills-handbook.pdf
https://www.ocr.org.uk/Images/251799-biology-drawing-skills-handbook.pdf
https://www.ocr.org.uk/Images/500028-geology-drawing-skills-handbook.pdf
https://www.ocr.org.uk/subjects/science/positive-about-practical/faqs/
https://interchange.ocr.org.uk/Modules/ControlledMaterials/ControlledMaterialsGCEFrom2015.aspx
https://interchange.ocr.org.uk/Downloads/Biology_Portable_Tracker.zip?downloadId=877655
https://interchange.ocr.org.uk/Downloads/Chemistry_Portable_Tracker.zip?downloadId=877657
https://interchange.ocr.org.uk/Downloads/Physics_Portable_Tracker.zip?downloadId=877658
https://www.ocr.org.uk/subjects/science/positive-about-practical/faqs/
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Practical Activities Support Guide: 

Biology  

Chemistry  

Physics  

 

Practical endorsement skills tick table: 

Biology 

Chemistry  

Physics  

If centres wish to receive advice about the suitability and the mapping of practical activities, they can 
contact: science@ocr.org.uk 

 

 

 

 

  

https://www.ocr.org.uk/Images/597719-practical-activities-support-guide.pdf
https://www.ocr.org.uk/Images/598371-practical-activities-support-guide.pdf
https://www.ocr.org.uk/Images/599951-practical-activities-support-guide.pdf
https://interchange.ocr.org.uk/Downloads/Biology_Practical_endorsement_skills_tick_table.zip?downloadId=879783
https://interchange.ocr.org.uk/Downloads/Chemistry_Practical_endorsement_skills_tick_table.zip?downloadId=879784
https://interchange.ocr.org.uk/Downloads/Physics_Practical_endorsement_skills_tick_table.zip?downloadId=879785
mailto:science@ocr.org.uk
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A Level Biology A - H420/04, A Level Biology B (Advancing 
Biology) - H422/04 
Most centres are still basing the delivery of the Practical Endorsement around OCR’s suggested 
practical activities though more use of alternative activities was seen in the last cycle. Most teachers 
appreciate that alternative and extra practical activities may be used to assess candidate competence 
resulting in more practical work being included in the delivery of A Level Biology. The majority of centres 
planned to integrate practical activities into the delivery of the subject content though all centres 
experienced varying degrees of disruption as a result of the impact of the Covid pandemic. 

Many teachers have found the delivery of the Practical Endorsement particularly challenging over the 
last two years with some centres facing extreme difficulties as a result of the impact of the pandemic.  
Despite this, the majority of centres found ways of supporting their candidates to develop the required 
skills. Some of the creative alternative activities could continue to be used to support skill development, 
such as further planning and researching activities and the use of interactive online simulations. 

Some centres are only using 12 of our suggested practical activities to assess skills, even when further 
practical work is being carried out. In some instances, this has contributed to a misunderstanding that 
the Practical Endorsement is achieved by ‘passing PAGs’ rather than demonstrating competence in a 
range of practical skills. Candidates should record all practical activities in their lab books/folders; you 
can use these records to show progression of skill development. You can easily map extra practical 
activities on our Flexible or Portable PAG Tracker to assess candidates against the endorsement criteria. 

Most centres maintain records of candidate achievement of skill criteria appropriately. More centres are 
routinely recording achievement of skills in feedback to candidates which is recorded in their lab books.  
This is often in the form of skills tick tables. Candidates and teachers have both found this effective in 
terms of providing efficient, targeted feedback to support progression, and keeping candidates informed 
about their progress towards achieving the Practical Endorsement. 

Monitors saw some issues with the correct recording of when competence in skill areas has been 
demonstrated. This was most commonly in relation to skills relating to biological drawings, investigative 
skills and referencing. Further guidance about the expected standards for these skill areas is available in 
the Biological Drawing Skills Booklet and the Practical Skills Handbook (Appendix 7 for referencing 
guidance). Centres have found the learner checklists that are in the Biological Drawing Skills Handbook 
effective in supporting candidates to develop the skills required to correctly record and present 
observations and measurements in tables, graphs and drawings. 

Many of the records relating to the application of investigative skills lacked evidence of the choices 
candidates had made in developing their plans. CPAC 2 and 5 require higher level skills that many 
candidates found more challenging to achieve initially. Many centres have been successful in supporting 
their candidates to develop these skills by providing extra opportunities to develop them throughout both 
years of the course. 

Other common issues were the drawing of lines of best fit on graphs and the recording of results for 
qualitative tests. There were many instances where candidates had not chosen the most appropriate line 
to draw on their graphs (for example, joining points dot-to-dot when lines of best fit would be most 
appropriate, or opting for free hand dot-to-dot lines when unsure). Recording of results for qualitative 
tests in PAG 9 frequently lacked the required level of detail which should include observations before 
and after using appropriate scientific terminology, and an interpretation of the observations. 

  

https://www.ocr.org.uk/Images/251799-biology-drawing-skills-handbook.pdf
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Where there is more than one teacher delivering the Practical Endorsement there have been instances 
where there is inconsistency in interpretation of the standards and assessment decisions being made.  It 
is important that assessment decisions are standardised and that all teachers involved are fully aware of 
the requirements of the Practical Endorsement and the standards expected for skills to be assessed as 
achieved. 

With the delivery of the Practical Endorsement now being in its seventh year most centres are 
demonstrating a greater understanding of what is required and have procedures in place that are being 
refined to best suit the working of the centres. This includes developing and using alternative practical 
activities to our suggested practicals and using “standalone” extra activities to develop particular skills 
particularly for the more difficult to achieve, higher level skills associated with CPACs 2 (1.2.1a) and 5 
(1.2.1g, h and i).  Most centres are finding that, when schools are fully operational and not impacted by 
the pandemic, the required amount of practical work can be successfully delivered with available 
teaching time. However, where teaching time is less than five hours a week there have been time 
constraints. Centres that are limited to lessons of an hour or less, with no double lessons in the 
timetable, have also had difficulties completing some of the longer practical activities in the available 
time. 
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A Level Chemistry A – H432/04, A Level Chemistry B 
(Salters) – H433/04 
Candidates achieved the practical endorsement this year through the exceptional commitment and 
expertise of Chemistry Teachers in overcoming a variety of pandemic related issues.  Despite the 
difficulties, many centres have continued to deliver excellent candidate training in practical work. 
Evidence shows that high standards are both expected from and achieved by candidates in the majority 
of centres. 

Where this was not found to be the case, the majority of Lead Teachers have been very keen to make 
the changes necessary for their centre to be ‘Passed’.  It is, however, important that such centres follow 
through the advice offered in the final section (‘Further Guidance’) of the report to ensure continued 
compliance. This information should be embedded into the departmental culture so that when staff 
changes occur, the compliance continues. 

Teachers have been determined to ensure candidates could move into the next stage of education or 
working life equipped with the requisite skills and competencies despite the pandemic. They showed 
imagination and determination to assess all the skills required at least twice and to encourage good 
habits in practical work through targeted feedback to candidates. 

The use of demonstrations, simulations and videos to introduce some of the techniques was common 
during remote learning but most centres have been able to give candidates to opportunity to carry out 
these techniques for themselves on return to face-to-face learning.  One or two centres have decided to 
embed some of these alternative assessment methods into their practical planning as they have proved 
so effective and successful, particularly where they can be used at any time for absentees from the main 
session. 

A very small number of centres seemed to have been unaware of the guidance issued during the 
pandemic regarding how the Practical Endorsement was to be assessed. Lead teachers need to ensure 
they both receive and digest the updates we send regularly. Next year, all modifications will be removed, 
and we return to expecting all skills in 1.2.1 to be covered routinely and consistently and all techniques in 
1.2.2 to be carried out hands-on by all candidates. 

Most centres are using our suggested practical activities and one of our trackers. A number of centres 
have made the decision to move to the Portable Tracker whilst some had not even heard about this 
resource. Some centres use their own trackers and/or their own practical activities which they have 
mapped against the criteria to ensure that assessment of achievement is valid. Occasionally, centres 
using their own tracker have not ensured that its design allows for the accurate record keeping of all the 
skills to be assessed. 

It is important to check that the tracker shows an accurate and up to date record of which candidates did 
and did not achieve the skills which were required of them during a particular practical activity. The 
inaccuracy of records continues to be the most common reason for centres having to undergo a 
second monitoring visit to gain a Pass. 
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General issues which have caused problems in Chemistry Monitoring are covered earlier in this 
document. Specific issues raised by teachers in visits often relate to the time taken and lack of sufficient 
equipment for some of the Organic Chemistry practicals. In the pandemic, some centres have shortened 
these practicals but some have not altered the mapping on the tracker to reflect this and consequently 
ended up with inaccurate records. Candidates often have to work in groups to carry out reflux and 
distillation. Most teachers have developed a method of ensuring that individuals master these techniques 
despite working together, though this is an area for improvement for some centres. 

A small number of centres recorded candidate competencies which were clearly ‘wrong’ in some way.  
Where the class or a candidate does not get the expected answer, for example in PAG 2.3 where X has 
to be identified in a carbonate, this should be explored. It may be simply that the learner has made a 
calculation error or that the solutions have been made up incorrectly. It’s always a good idea to try out 
the practical before candidates do it to check it gives the expected results. If the balance or burette was 
not used correctly by an individual candidate, skill 1.2.1(c) should not be awarded. 

The manner in which CPAC 2 skills are assessed is often a talking point in a visit because some centres 
have not required candidates to provide adequate written evidence of planning and making choices for 
1.2.1(a). PAGs 4.3 and 7.3 are more demanding of candidates than others in these groups and allow for 
early introduction of these important skills. Some of the activities in PAG 12 involve researching a 
method and, too often, candidates are simply ‘copying and pasting’ rather than devising their own 
method by considering what is available and making choices. Centres have pre-empted by using 
plagiarism to detect this issue. Where teachers end up with a number of different plans from their 
candidates, you can issue a single method at the start of the practical work to save your technician 
having to make up lots of solutions of different concentrations. PAGs in groups 9 and 10 include 
opportunities for candidates to make choices and these are often missed by centres or ‘given’ upfront. If 
that is an active decision on your part, you should alter the tracker so that 1.2.1(a) is not included in the 
achievement. 

Some centres, even if they remember to ask candidates to write a risk assessment, do not always insist 
that these include products and procedures as well as reactants, are specific to the state and 
concentration of the chemicals involved and allow for modifications during the actual practical work.  
Most centres get their candidates to cite the research carried out for these and hence ‘kill two birds with 
one stone’ for skills 1.2.1(h) and (i). 

Finally, for skill 1.2.1(g) there is a distinction between ‘using software’ and ‘using software well’ which 
often crops up.  Poor graphs (for example, dot-to-dot lines, no labelling of axes and no title), are often 
seen and monitors will challenge centres to introduce aspirational use of software.  It is suggested that 
centres teach candidates how to use Excel/alternative before they assess its use. 

We thank centres for their professional approach to delivering the Practical Endorsement and engaging 
positively with our visiting monitors. As a result, we are confident that, in most centres, the Practical 
Endorsement is equipping our A Level Chemistry candidates with a valuable range of practical skills both 
now and for the future. 
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A Level Physics A - H556/04, A Level Physics B (Advancing 
Physics) H557/04 
Most teachers of A Level Physics are found to be committed to the use of practical activity during their 
teaching of the subject as an aid to candidates’ engagement and understanding of Physics. The 
teachers felt that the developmental approach of the Practical Endorsement was beneficial to the 
candidates and enhanced their enjoyment of the subject while being an effective aid to teaching and 
learning. 

Most centres expressed appreciation of and made full use of our suggested activities to effectively cover 
the Common Practical Assessment Criteria (CPAC), the associated Practical Skills and the Use of 
Apparatus and Techniques (sections 1.2.1 and 1.2.2 of the specification respectively). Some centres 
have included extra tasks on the OCR Student activity sheets in order to increase the opportunities for 
candidates to provide evidence for particular skills. For example, extra tasks to compare their 
experimental results with accepted values for extra opportunities for research and citing for practical 
skills 1.2.1(h), 1.2.1(i) and CPAC 5.  

A small number of centres are using materials other than those provided by OCR. Some of these 
materials are not particularly helpful as they either do not map closely or do not map at all to the practical 
skills 1.2.1, use of apparatus and techniques 1.2.2 and the CPAC targeted by the OCR activities. 
Centres need to make sure that their teacher records accurately reflect the skills and CPAC targeted or 
otherwise by the activities and candidates’ achievements of these. 

Similarly, most centres have adopted one of the OCR-devised PAG trackers to maintain and meet the 
requirements for teachers’ records of candidates’ progress. Whereas some teachers found the use of the 
PAG Tracker daunting, the majority persisted with the use of the Tracker and were able to appreciate its 
benefits. The most recent ‘portable’ PAG tracker has already found favour with some centres. Where 
centres have devised their own tracker, these do not always provide the same mapping to the practical 
skills 1.2.1, use of apparatus and techniques, 1.2.2 and the CPAC, nor do they provide the same 
functionality as the OCR trackers. 

In general, Physics departments have sufficient laboratory resources and effective technician support to 
deliver the requirements of the practical activity. Centres need to make sure they have sufficient 
resources to meet the requirements, particularly for 1.2.2 (h) use of a signal generator and oscilloscope, 
including volts/division and time-base; 1.2.2 (i) generating and measuring waves, using microphone and 
loudspeaker, or ripple tank, or vibration transducer, or microwave / radio wave source; and 1.2.2(l) using 
ionising radiation, including detectors. For guidance, teachers and technicians should refer to the OCR 
Physics Practical Skills handbook Appendix 2: ‘Apparatus list’. This appendix lists the apparatus likely to 
be required in order to complete a practical scheme of work that covers all requirements of the 
qualification. 

When Physics teachers are using an OCR-devised practical activity for the first time, it is strongly 
recommended that the teachers with, if possible, the laboratory technician carry out the activity 
separately beforehand to confirm that the apparatus and experimental conditions will allow candidates to 
carry out the activity to achieve a useful set of results. 

When confirming achievement of CPAC 4 ‘Makes and records observations’, teachers should be mindful 
that the standards for 1.2.1(d) make and record observations and measurements; 1.2.1(e) keep 
appropriate records of experimental activities; and 1.2.1(f) present information and data in a scientific 
way must be met.  
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Candidates need to be mindful of the need for clear presentation of results recorded in a manner that 
follows convention; the resolution of the measuring instruments being used must be reflected in the 
number of significant figures recorded and these must be consistent; graphs should have an informative 
title, the scales on graphs should be linear and allow for ease of interpolation of values. To support their 
candidates in the presentation of their evidence and records of their activities, Physics teachers could 
usefully issue the appendices 4: Measurement, 5: Units and 6: Graphical Skills from the OCR Practical 
Skills Handbook during their induction, to be retained for the duration of the course; and Appendix 7: 
Referencing, at the point when candidates are first asked to carry out research. 

One area of concern relates to CPAC (2) ‘Applies investigative approaches and methods when using 
apparatus and equipment’. This requires candidates to identify and explain the principles behind a 
suitable technique to carry out an activity in which, for example, they choose:  

• the materials, or amounts of materials, to use 
• which variables to measure and which to control 
• what measurements or observations to make, when to make these and the size of the intervals 

between them 
• the apparatus to complete a procedure that is safe and appropriate. 

Applying investigative approaches should include completing tasks that do not include complete step-by-
step instructions, such as those found in Physics textbooks. However, activities may still be structured in 
some form. For example: 

• providing a basic method, with candidates asked to modify this to measure the effect of changing a 
certain variable 

• providing a limited range of equipment, with candidates asked to think about how they can use what 
they have been given to solve a practical problem 

• providing a certain amount of information, allowing candidates to consider how to use familiar 
techniques or procedures to investigate and solve a problem. 
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A Level Geology – H414/04 
Centres generally have worked to provide a rich and varied experience to candidates despite the 
difficulties of the last couple of years. Many centres have completed residential fieldwork. Some have 
taken candidates to local sites.  

The main issue faced by centres currently is falling enrolment in the subject and the impact on the 
viability of continuing to offer Geology as an A Level subject. This appears to have arisen as a result of 
the three A Level model replacing the previous 4 AS model and the reluctance of centres to commit to 
running courses in September unless there is a full cohort of candidates committed to the course ahead 
of timetabling in the summer term. Geology teachers are aware that many candidates have previously 
enrolled onto the courses after examination results or have chosen Geology as a fourth subject under 
the previous model. In both cases, once the courses start the subject becomes a popular subject, with 
candidates who complete the course often choosing to continue with Earth Sciences for higher-level 
study. 

These areas were often identified as showing scope for further development:  

• it is essential that candidates are supported to demonstrate the skills. Some centre ‘do the activities’ 
without previously briefing the candidates about what it is expected or ensuring that candidates 
practice the necessary skills. Some candidates do not appear to know what they need to do to meet 
the criteria for skills such as ‘recording data in a scientific manner’  

• data recording skills and drawing skills need to be developed in full agreement with the descriptions 
in Appendices 3 to 6 of the Practical Skills Handbook and with the guidance on pages 4-5 of the 
drawing skills handbook. This should be firmly embedded by the end of AS and before any fieldwork 
takes place 

• higher order skills need to be evidenced ‘routinely and consistently’ by the end of the course. In order 
to meet this requirement, it is essential that they are introduced early enough to generate sufficient 
evidence of each skill on more than one occasion. This applies to the skills of processing data using 
software, design of investigations, research and citation of references 

• for all skills it is essential that they are both taught and assessed to a standard appropriate to an 
Advanced Level qualification and in agreement with standards described in the Practical Skills 
Handbook Appendices 3 to 7.  

Areas for improvement in specific skills 
Recording Data  

• all numerical and observational data should be recorded in tables which the candidates design 
themselves. If tables are provided, they no longer have full access to an ‘achieved’ status in all 
criteria  

• tables need to include appropriate headings, with units and data entered should be recorded to the 
same number of decimal places and should be appropriate to the measuring instrument used  

• when candidates record any processed value (for example density) they should also record the raw 
data they collected to enable this value to be calculated (for example mass and volume)  

• for diagrams or observations involving descriptions, judgements should be made on observations not 
inferences, for example if a mineral is named on a diagram this needs to show the observations 
(colour, shape etc) that the candidate recorded in order to infer its identity  

• candidates typically use geological vocabulary fluently. This may be given if the terms are descriptive 
(e.g., shape)  

• diagrams should follow the conventions described on page 4 of the Practical Skills Handbook.  
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Software use  

Many candidates show themselves proficient with interrogating databases (such as that used in PAG 
2.1) and in presenting data using spreadsheets. For secure A Level standards, the following points may 
be helpful:  

• tables of data in spreadsheets should include units with appropriate superscript  
• cells should be formatted to an appropriate number of decimal places  
• graphs should follow the same criteria as those for handwritten graphs (see appendix 6 of the 

Practical Skills Handbook), that is, axes should be labelled with units, there should be a title, points 
should be accurately shown with small crosses. Various graph paper backgrounds are available in 
most spreadsheets. Graphs should also be of a size appropriate to show the relationship fully  

• candidate records should retain both the tables and the graphs produced in the package.  

Investigation Skills  

It is relatively common for candidates to omit this skill entirely from their written work. It is essential that it 
is securely evidenced. The description in Appendix 3 of the Practical Skills Handbook for Skill 1.2.1a 
emphasises that candidates need to demonstrate proficiency in making their own choices of sampling 
strategies and procedures. Fieldwork is an opportunity to both develop and evidence this skill.  

Research and citation of references.  

It is essential that research is to an advanced standard. ‘Topic’ type factual research where candidates 
copy and paste factual information from websites is too limited in challenge to securely evidence this skill 
area.  

We suggest that candidates carry out research in response to a question or that they carry out research 
to compare and contrast two geological sites and seek to explain similarities and differences identified. 
They can do this via an online resource such as Google Earth. You could also extend or adapt PAG 2.1 
into a viable research task. Candidates must formally acknowledge references using a system such as 
Harvard or Vancouver. Full guidance is given in Appendix 7 of the Practical Skills Handbook.   
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Practical endorsement outcomes 
Student attainment of a pass in the practical endorsement has remained high. The combined percentage 
of candidates achieving a pass in biology, chemistry and physics, across all exam boards, is shown 
below: 

Academic year Practical endorsement pass rate (%) 

2018-2019 98.7 

2019-2020 99.3 

2020-2021 98.7 

 

A slight increase in the pass rate is evident for the 2019-2020 academic year. It is likely that this slight 
increase in the number of candidates achieving a pass was due to the relaxation of some of the criteria 
required for a pass due to the pandemic. The reinstatement of the majority of the criteria last year 
appears to have returned pass rates to their previous level. 



If any of your students’ results are not as expected, you may wish  
to consider one of our post-results services. For full information 
about the options available visit the OCR website. 

We send a weekly roundup to tell you about important updates.  
You can also sign up for your subject specific updates.  
If you haven’t already, sign up here.

Attend one of our popular CPD courses to hear directly from a senior 
assessor or drop in to a Q&A session. Most of our courses are delivered 
live via an online platform, so you can attend from any location.

Please find details for all our courses on the relevant subject page  
on our website or visit OCR professional development.

ExamBuilder is the question builder platform for a range of our 
GCSE, A Level, Cambridge Nationals and Cambridge Technicals 
qualifications. Find out more.

ExamBuilder is free for all OCR centres with an Interchange 
account and gives you unlimited users per centre. We need an 
Interchange username to validate the identity of your centre's first 
user account for ExamBuilder.

If you do not have an Interchange account please contact your centre 
administrator (usually the Exams Officer) to request a username, or 
nominate an existing Interchange user in your department.

Review students' exam performance with our free online results 
analysis tool. It is available for all GCSEs, AS and A Levels and 
Cambridge Nationals. 

It allows you to:

•	 review and run analysis reports on exam performance 

•	 analyse results at question and/or topic level

•	 compare your centre with OCR national averages 

•	 identify trends across the centre 

•	 facilitate effective planning and delivery of courses 

•	 identify areas of the curriculum where students excel or struggle 

•	 help pinpoint strengths and weaknesses of students and teaching 
departments.

Find out more.

Post-results 
services

Keep up-to-date

OCR  
Professional 
Development

Signed up  
for ExamBuilder?

Supporting you

Active Results

http://ocr.org.uk/administration/stage-5-post-results-services/enquiries-about-results/
https://www.ocr.org.uk/qualifications/email-updates/
https://www.ocr.org.uk/
https://www.ocr.org.uk/qualifications/professional-development/
https://ocr.org.uk/qualifications/past-paper-finder/exambuilder/
https://interchange.ocr.org.uk/
http://ocr.org.uk/activeresults


Need to get in touch?

If you ever have any questions about OCR 
qualifications or services (including administration, 
logistics and teaching) please feel free to get in touch 
with our customer support centre. 

Call us on 
01223 553998

Alternatively, you can email us on
support@ocr.org.uk

For more information visit
	 ocr.org.uk/qualifications/resource-finder

	 ocr.org.uk
	 /ocrexams
	 /ocrexams
	 /company/ocr
	 /ocrexams

We really value your feedback

Click to send us an autogenerated email about  
this resource. Add comments if you want to.  
Let us know how we can improve this resource or 
what else you need. Your email address will not be 
used or shared for any marketing purposes. 

          

OCR is part of Cambridge University Press & Assessment, a department of the University of Cambridge. 

For staff training purposes and as part of our quality assurance programme your call may be recorded or monitored. © OCR 2022 Oxford Cambridge and 
RSA Examinations is a Company Limited by Guarantee. Registered in England. Registered office The Triangle Building, Shaftesbury Road, Cambridge, CB2 8EA.  
Registered company number 3484466. OCR is an exempt charity.

OCR operates academic and vocational qualifications regulated by Ofqual, Qualifications Wales and CCEA as listed in their qualifications registers including A Levels, 
GCSEs, Cambridge Technicals and Cambridge Nationals.

OCR provides resources to help you deliver our qualifications. These resources do not represent any particular teaching method we expect you to use. We update 
our resources regularly and aim to make sure content is accurate but please check the OCR website so that you have the most up to date version. OCR cannot be 
held responsible for any errors or omissions in these resources.

Though we make every effort to check our resources, there may be contradictions between published support and the specification, so it is important that you 
always use information in the latest specification. We indicate any specification changes within the document itself, change the version number and provide a 
summary of the changes. If you do notice a discrepancy between the specification and a resource, please contact us.

You can copy and distribute this resource freely if you keep the OCR logo and this small print intact and you acknowledge OCR as the originator of the resource.

OCR acknowledges the use of the following content: N/A

Whether you already offer OCR qualifications, are new to OCR or are thinking about switching, you can request more information using our Expression of Interest form.

Please get in touch if you want to discuss the accessibility of resources we offer to support you in delivering our qualifications. 

I like this

I dislike this

I dislike this

Please note – web links are correct at date 
of publication but other websites may 
change over time. If you have any problems 
with a link you may want to navigate to that 
organisation’s website for a direct search.

https://www.ocr.org.uk/qualifications/resource-finder/
https://www.ocr.org.uk
https://www.facebook.com/ocrexams
https://twitter.com/ocrexams
https://www.linkedin.com/company/ocr/
https://youtube.com/ocrexams
mailto:resources.feedback%40ocr.org.uk?subject=
http://www.ocr.org.uk/expression-of-interest
mailto:resources.feedback%40ocr.org.uk?subject=
mailto:resources.feedback%40ocr.org.uk?subject=I%20like%20the%20Summer%202022%20Monitors%27%20report%20A%20Level%20Science%20Endorsed%20component%2004
mailto:resources.feedback%40ocr.org.uk?subject=I%20dislike%20the%20Summer%202022%20Monitors%27%20report%20A%20Level%20Science%20Endorsed%20component%2004

	Contents
	Introduction
	Overview
	Common areas for improvement
	Common questions
	Key recommendations
	Helpful resources

	A Level Biology A - H420/04, A Level Biology B (Advancing Biology) - H422/04
	A Level Chemistry A – H432/04, A Level Chemistry B (Salters) – H433/04
	A Level Physics A - H556/04, A Level Physics B (Advancing Physics) H557/04
	A Level Geology – H414/04
	Areas for improvement in specific skills

	Practical endorsement outcomes


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /All

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (Coated FOGRA39 \050ISO 12647-2:2004\051)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Warning

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /LeaveColorUnchanged

  /DoThumbnails true

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness false

  /PreserveHalftoneInfo false

  /PreserveOPIComments false

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages false

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages false

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages false

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 600

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects true

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile (Coated FOGRA39 \050ISO 12647-2:2004\051)

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<

    /ENU ([Based on '[High Quality Print]'] Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /DisplayDocTitle true

  /FullScreenMode true

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting true

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /BleedOffset [

        0

        0

        0

        0

      ]

      /ConvertColors /NoConversion

      /DestinationProfileName (Coated FOGRA39 \(ISO 12647-2:2004\))

      /DestinationProfileSelector /UseName

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure true

      /IncludeBookmarks true

      /IncludeHyperlinks true

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles true

      /MarksOffset 6

      /MarksWeight 0.250000

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /UseName

      /PageMarksFile /RomanDefault

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /LeaveUntagged

      /UseDocumentBleed false

    >>

    <<

      /AllowImageBreaks true

      /AllowTableBreaks true

      /ExpandPage false

      /HonorBaseURL true

      /HonorRolloverEffect false

      /IgnoreHTMLPageBreaks false

      /IncludeHeaderFooter false

      /MarginOffset [

        0

        0

        0

        0

      ]

      /MetadataAuthor ()

      /MetadataKeywords ()

      /MetadataSubject ()

      /MetadataTitle ()

      /MetricPageSize [

        0

        0

      ]

      /MetricUnit /inch

      /MobileCompatible 0

      /Namespace [

        (Adobe)

        (GoLive)

        (8.0)

      ]

      /OpenZoomToHTMLFontSize false

      /PageOrientation /Portrait

      /RemoveBackground false

      /ShrinkContent true

      /TreatColorsAs /MainMonitorColors

      /UseEmbeddedProfiles false

      /UseHTMLTitleAsMetadata true

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [4000 4000]

  /PageSize [612.000 792.000]

>> setpagedevice





