
 

 

Unit 19:   Food Product Sampling and 
Testing 

Level:          4  

NLH:           10  

Value:          1  

 

This unit is internally set and internally assessed 

Unit aim 

This unit provides a foundation level qualification in sampling and laboratory testing. This 
equips the learner with is a general appreciation of the way that sampling influences the 
accuracy and relevance of tests Learners should be supervised and receive specific 
instruction in the details of any test methodology by a qualified laboratory technician for 
specific testing programs or experimental designs.  

 

Unit introduction  

Sampling and testing are normally a key component in any quality assurance or quality 
control program. Validation of processes and shelf life performance is normally achieved at 
least in part by product testing. The basis for testing, design of experiments and 
interpretation of test results is an important skill that any food technologist needs to develop. 
In this unit the various reasons for conducting laboratory and QC tests, methods of testing, 
importance of reliability and precision and reasons for setting tolerances and limits will all be 
investigated. This is not a course that provides instruction on detailed laboratory testing 
techniques but there is general guidance on some basic laboratory techniques.  

 

The unit contains some basic statistical tools and explains how they can be used to set up 
appropriate testing profiles and investigations. 



 

 

Outcomes of learning and assessment criteria  

To pass this unit, the learner needs to demonstrate that they can meet all the outcomes 

of learning. The assessment criteria determine the standard required to achieve the unit.  

Outcomes of learning Assessment criteria 

1 Understand the 

various reasons for 

sampling and 

testing food 

products, 

ingredients and 

batches of 

materials being 

processed 

1.1 explain why routine testing is carried out and the difference 

between validation, verification and monitoring. 

1.2 explain using at least one example how testing can be used 

to investigate problems and suggest solutions. 

1.3 explain the significance of the sample size in relation to the 

example above and explain how more certainty could be 

obtained. 

1.4 explain the role of sampling and testing in relation to product 

and process development. 

2 Have a basic 

knowledge of the 

wide range of 

microbiological, 

analytical and 

instrumental 

methods of 

analysis and be 

capable of 

interpreting the 

results of testing. 

2.1 explain where it is possible to find detailed instructions for 

common microbiological testing techniques. 

2.2 explain where it is possible to find detailed instructions for 

chemical analysis techniques. 

2.3 explain how selective microbiology is used to obtain pure 

cultures. 

2.4 explain the terms enrichment, selection, anaerobic, aerobic, 

microaerophilic, halophilic, mesophyle, thermophyle and 

spore. 

2.5 explain how experimental error can be estimated and the 

importance of using appropriate precision for reporting 

results.    

3 

Understand how 
laboratory 
equipment can 
influence testing 
results. 

3.1 explain, using examples  the difference between 

standardisation and calibration of a measuring system. 

3.2 explain the importance of a precise and accurate laboratory 

balance. 

3.3 explain how microscopes are used in the identification of 

bacteria, moulds and yeasts. 

3.4 explain why measuring instruments require protection and 

maintenance.  



 

 

 

4 Understand basic 

statistical tools and 

how they can be 

applied to relate the 

results obtained 

from a sample to 

the batch from 

which the sample 

was taken. 

4.1 explain the Gaussian or normal distribution and the 
significance of mean and standard deviation. 

4.2 explain the significance of binomial statistics and probability 
in relation to investigative sampling. 

4.3 explain statistical process control and how it can be applied 
to reduce downtime and wastage. 

4.4 use an example to illustrate how to use the students T Test. 

4.5 use an example to explain linear relationships and liner 
regression and how these can be used to analyse test data. 

5 

Be able to set 

appropriate 

standards and 

tolerances for 

acceptability. 

 

5.1 provide examples of standards obtained from codes of 

practice, legislation and published research. 

5.2 explain the 3 class sampling plan terminology and the 

significance of M, m and c. 

5.3 explain how probability can be used to design suitable 

control limits. 

6 

Understand 
certainty and 
uncertainty and 
how to define the 
variables of an 
experiment and 
draw conclusions 
from the results 
when they are 
adjusted. 

6.1 explain the terms false positive and false negative in relation 

to testing. 

6.2 using an example define the variables in an experiment to 

verify product safety and explain how these can be adjusted 

to investigate the limits of control.  

6.3 explain the term bias in relation to experimental design.  

7 

Understand that 

unexpected results 

are an opportunity 

to further 

investigate. 

 

 

7.1 explain the options that should be considered when dealing 
with a result that is outside acceptable tolerances. 

7.2 using an example follow through the steps towards 
resolving a set of test results that are contradictory or which 
do not match expectations.  



 

Unit Content  

1 What is the purpose of testing?  

 Routine assurance testing 

 Verifying composition to comply with regulations 

 Investigation of problems 

 Developing or improving new products or processes 

 Validating a standard procedure or process 

 Extending knowledge though investigation 

 Confirming or disproving or verifying a theory  
 

2 Methodology 

 Introduction to laboratory and quality control testing 

 Basic commonly used instrumental methods 

 Enumerative microbiology 

 Selective culture and bacterial identification 

 DNA and enzyme linked assays 

 Analytical chemistry 

 Chromatography techniques 

 Other instrumental techniques 

3 Sampling  

 Reasons for sampling  

 Sample labelling and traceability 

 Aseptic sampling technique 

 Statistics of sampling related to populations 

 Avoidance of cross contamination 
 

4 Interpretation of results  

 Recording and cross referencing 

 Geometric and arithmetic progressions in relation to results 

 Probability and relationships between data  

 Dealing with unexpected results 

 Sample size and the relationship with the total population 

 Assurance measures to minimise and identify possible error 

 Uncertainty and the balance of probability. 

 

 
 



 

 

 

Information for tutors  

Essential requirements 

There are no essential elements for this unit. 

 

Delivery  

This is a self managed leaning programme where the learner is entirely in control of the pace 
of learning and the stage at which they receive assessment.  This method of delivery has 
been chosen because it allows learners maximum flexibility to programme their study around 
any other work or home commitments. The learning materials are provided as a set of notes 
that can be combined with other modules in a learning programme to provide a systematic 
and comprehensive set of reference documents. There is no time limit for the completion of 
the programme but it is expected that each module would be assessed within a 12 month 
period. Circumstances and possible exceptions to his operational limit would be considered 
on a case by case basis.  The main reason for the 12 month limit is that the printed learning 
material is reviewed along with feedback from assessors and learners once per year by an 
editorial board who update the material to ensure currency and relevance.  

The notes provided are self contained and provide guidance on the sustainable development 
of food supplies and the responsible use of resources. The examples used to illustrate 
operational implementation of good practice are intended to help the learner to think about 
the underlying principles within the materials and to apply them to real world situations. The 
leaning is entirely desk based with the learner expected to read and understand the material 
provided. There is guidance to reference material that can be used to read around the 
subject and a list of assessment criteria at the end of the module that the learner can use to 
conduct self assessment before they ask for assessment. Learning groups are not organised 
within the programme but cooperation of learners is not discouraged in any way, in some 
cases it can be very beneficial for groups of students to discuss and compare views. 

Contact telephone numbers and an e-mail address is provided for learners who may be 
experiencing difficulties with the material, wish to provide feedback or have a complaint 
about the programme. All contacts are recorded and where appropriate, investigated and/or 
referred to the editorial board for consideration during the annual review of the leaning 
materials.  

 

Assessment 

Assessment is by a two stage process consisting of a 2 section examination with equally 
weighted multiple choice and written answer questions and an open book assessment 
interview. The aim of the assessment is not to gauge the learner’s ability to retain facts and 
figures but their understanding of the information provided and knowledge of where to find 
detail should this be required. The assessment interview may be organised using electronic 
VOI Protocols (Skype or similar), telephone or as a face to face meeting.  

 



 

When the learner is confident that they understand the unit materials he/she sends the 
written assignment to the program manager and an assessor is assigned. The assessor is 
selected from the Institute of Food Science and Technology register of assessors and 
mentors. This is a list of food industry professionals who have their qualifications, 
background and experience assessed once per year and are recognised experts in specific 
food industry sectors. Once an assessor has been assigned he/she arranges a mutually 
convenient time to arrange the multiple choice exam.  The final stage of the assessment 
process takes place when the assessor marks the exam and conducts the closing interview. 

The multiple section of the examination paper focuses on the purposes of testing (1.1), key 
aspects of experimental design (1.3, 5.2 and 5.3 ), the vocabulary of microbiological testing 
(2.3 and 2.4), management & control of testing equipment (3.1-3.4) and basic statistics (4.1-
4.3). The written answer section of the exam is designed to test the learners understanding 
of the available resources to help design testing programs and set standards of acceptability 
(2.1, 2.2, 5.1 and 5.2), sources of error and uncertainty (1.3,1.4, 2.5), the significance of 
uncertainty (1.2, 1.3, 2.5, 4.4, 4.5, 6.1 and 6.3) and the logical progression when results are 
not within acceptable tolerances (7.1 and 7.2).  The assessment interview will probe areas 
where the learner has not scored well in the examination and test the learners ability to apply 
what they have learned within a scenario where they are required to design a sampling and 
test program (1.3, 1.4, 5.2, 5.3, 6.2 and 6.3). 

In the case of this unit the time taken for the examination is 30 minutes and this is followed 
by the assessment interview which should be at least 30 minutes and no more than 45 
minutes long. The assessor is required to record the assessment and send it to the program 
manager with a recommendation that the learner has passed the unit or has been 
unsuccessful. The results of the assessment are reported to the learner within 1 week.      

 

Suggested resources 

 

 


