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Military Laboratories For Quality Control 

 Proficiency Testing Lab .
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2022

2023

2024

Stages of Proficiency Testing  
Department Development :
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Introduction to the statistical design of proficiency 
testing schemes :

❑ The performance of the participants is assessed through the statistical 
evaluation of their results following the measurements or interpretations 
they make on the proficiency test items. 

❑ Performance is often expressed in the form of performance scores which 
allow consistent interpretation across a range of measurands and can allow 
results for different measurands to be compared on an equal basis.

❑  Performance scores are typically derived by comparing the difference 
between a reported participant result and an assigned value with an 
allowable deviation or with an estimate of the measurement uncertainty of 
the difference

❑ Examination of the performance scores over multiple rounds of a 
proficiency testing scheme can provide information on whether individual 
laboratories show evidence of consistent systematic effects ("bias") or poor 
long-term precision



The Statistical Design .

“shall be developed to meet the 

Objectives of the proficiency testing scheme, based on :-

❑ the nature of the data (quantitative or qualitative 
including ordinal and categorical),

 
❑ statistical assumptions, 

❑ the nature of errors,

❑ and the expected number of results”. Therefore, 
proficiency testing schemes with different 
objectives and with different sources of error could 
have different designs
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The statistical design for a proficiency testing scheme

➢  Shall consider the minimum number of participants that are needed to meet the 
objectives of the design, and state alternative approaches that will be used AT 
CASE OF the minimum number .

➢ Guidance for proficiency testing schemes where there are few participants. In 
brief, the IUPAC/CITAC report recommends that the assigned value should be 
based on reliable independent measurements; for example, by use of a certified 
reference material, independent assignment by a calibration or national 
metrology institute, or by gravimetric preparation. 

The minimum number of participants needed for the various statistical methods will 
depend on a variety of situations: 

❑ The statistical methods used, for example the particular robust method or 
outlier removal strategy chosen;

❑  The experience of the participants with the particular proficiency testing 
scheme; 

❑ The experience of the proficiency testing provider with the matrix, measurand, 
methods, and group of participants;
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Outlier member:

Outlier member of a set of values which is 
inconsistent with other members of that 
set .

• Note 1 to entry:

An outlier can arise by chance from the expected 
population, originate from a different population, 
or be the result of an incorrect recording or other 
gross error. 

• Note 2 to entry:

Many proficiency testing schemes (3.11) use the 
term outlier to designate a result that generates an 
action signal. This is not the intended use of the 
term. While outliers will usually generate action 
signals, it is possible to have action signals from 
results that are not outliers. 

[SOURCE: ISO 13528:2022, 3.12, modified — The 
word “blunder” has been replaced with “gross 
error” in Note 1 to entry.
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When statistical analysis is performed on participant results to 
determine an assigned value or performance criterion, PT 
providers are required to have:

❑ Procedures for dealing with extreme results, referred to in this document as 
gross errors and outliers .

❑ Detailed statistical procedures for calculating the mean and the standard 
deviation from participant data, appropriate for the objectives of the PT 
scheme and the number of participants; these include steps to check that 
statistical assumptions are reasonable (e.g. that the distribution of participant 
results is unimodal and reasonably symmetric) .

NOTE ISO 13528 Recommends robust statistical methods for the determination of the 
consensus mean and standard deviation, without the need for outlier removal, but it 
is important to ensure as far as possible that results identifiable as gross errors are 
not included in statistical analysis, whether robust procedures are used or not.
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Blunder removal.

ISO/IEC 17043:2010, B.2.5 and the IUPAC Harmonized Protocol recommend 
removing obvious blunders from a data set at an early stage in an analysis, 
prior to use of any robust procedure or any test to identify statistical outliers. 
Generally, these results would be treated separately (such as contacting the 
participant). It can be possible to correct some blunders, but this should only 
be done according to an approved policy and procedure.

Visual review of data  As a first step in any data analysis the proficiency 
testing provider should arrange for visual review of the data, conducted by a 
person who has adequate technical and statistical expertise. This 
check is to confirm the expected distribution of results, and to identify 
anomalies, or unanticipated sources of variability. 
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Water Chemistry   

(  PT 1 )

Meat and meat 
products  

( PT 2 )

Vegetable oil and 
olive oil Products.  

(PT 3 ) 

Cereals and milling 
grains 

(  PT 4 ) 

Milk and Milk 
products  

( PT 5 ) 

Detergents

( PT 6 )

Cosmetics 

(PT 7)

Fruit And Vegetable 
Products

 (PT 8)
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ISO/Guide 80:2014
Guidance for the in-house preparation of quality 

control materials (QCMs)
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Sample transportation and storage 

Proficiency testing scheme material is transported at 
ambient (18°C-25°C) temperature and on arrival in your 
laboratory  .  Keep it as instruction condition 

Refer to the relevant PTS instructions for proper 
storage requirements e.g. either between 2 – 8 
ºC or room temperature before examination. 

Identify a separate storage space for already 
analysed PT samples to decrease the possibility of 
a mix-up with current PT samples. 
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Participation .

Participation of the MLQC/PTD Proficiency Testing 
Schemes is open to all laboratories. Private laboratories, both 
local and international may participate.  

SHIPMENTS AND RECEIPT OF SAMPLES .

MLQC/PTD schemes outsource the shipping of samples to courier 
companies that comply with the IATA regulations.

Samples that fall under the UN3373 Category B Hazardous samples are 
shipped with a special courier that complies with IATA regulations
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Jordan is strategically located at the heart of the Middle East, with 
easy access across the region.
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What is a Proficiency Testing Scheme? 

A Proficiency Testing Scheme (PTS) is the practice of testing samples of 

unknown values sent from an external PT scheme. 

These samples are shipped to a laboratory at least  once throughout the year.

The samples are analysed within a specified time frame by testing personnel 
who must treat them like a routine sample. Once the samples have been 
tested, results are sent to the PTS for evaluation. 

The evaluated results are sent back to the laboratory in a report that 
compares the results obtained with the actual results and compares your 
laboratory to other laboratories using identical or similar method
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Packaging .

Specimens are transported 
in IATA 650 compliant 
packaging All packaging 
complies with the IATA 
Dangerous Goods 
Regulations. 

Your subscription package should include the 
following items: 

• Unique Sample code .

• Master copies of results sheets , instruction 
sheets , receipt delivery note 

• Label on sample with general information ( 
due dates for submission of results , PT 
CODE , PT  Scheme Name ….etc ) .5/31/2024 32



• Receipt of Samples  

• Inspect contents of package immediately on arrival in the laboratory 
( Breakages, possible deterioration during transportation…etc ) . 

• Store the samples as per storage instructions until the samples are tested. 

• Verify that all samples are present (no duplicate or missing samples). 

• Inspect for sample integrity (adequate volume, cracked or leaking, etc.). 
• Verify package received corresponds with your enrolment and shipping 

schedule. 
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➢ Contact Scheme Manager/Coordinator 
within 5 working days after receipt of 
samples  OR if samples have not been 
received

➢ If there are any issues after inspecting 
package contents replacement samples 
are available.

➢ Actions to be taken if sample was not 
received Should you not receive your 
PT samples contact the Scheme 
Manager/Coordinator within 5 working 
days post the shipment date. A 
“tracking of parcel” will then be 
instituted with the courier company 
and the participant will be duly 
informed of the findings. 
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