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Forward 
 
One of the most significant demonstrations of proficiency that a calibration technician can 
undergo is to become certified as a calibration technician. As you will see in this eBook, this is a 
simple process that requires a breadth and depth of knowledge that is demanding and 
challenging. My goal in this publication is to get you started down this path. Whether you've 
been involved in calibration for 5 minutes or 15 years, I hope you will take something away 
from the information contained in this eBook. 
 
This publication is intended to be an introduction to the knowledge required to become an ASQ 
CCT. I will repeatedly refer to ASQ's own Body of Knowledge or BoK as a framework for the 
material presented to you here. I will also suggest some additional reading or reference 
materials that will help you along the way. Whether you aim to become an ASQ CCT, decide if 
you think the CCT is right for you, or you want to know more about what goes into becoming a 
certified calibration technician, you've come to the right place to enhance your knowledge of 
the field of calibration and metrology. So, without further delay, let's dive right in and get 
started. 
 

About the Author 
 
Kevin Radzik is an ASQ Certified 
Calibration Technician and 
teacher for ASQ as well as a 
consultant in the fields of 
measurement and metrology. 
His company, PT Guru 
Consulting LLC, specializes in 
helping calibration laboratories 
with measurement uncertainty. 
Kevin is also contributed to the 
ASQ CCT exam updates in 2017 
following the updates to the 
CCT Body of Knowledge. 
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Prerequisites 
Before we can get down to what we need to know the first thing we need to talk about is what 
we need to be. To establish that you have more than just "book smarts" in the field of 
calibration, the certification process requires experience. How much experience? I'm glad you 
asked.  The requirement is five years on the job experience in one or more of the areas listed in 
the certified calibration technician body of knowledge. If you have completed a degree from a 
college, university, or technical school, you may be permitted to waive up to two years of this 
requirement. You can refer to the conditions in detail on the ASQ website to determine if you 
qualify. 
The certification exam is also an "open book" test. There are limits as to what you may or may 
not bring with you into the exam. You can find out more about the rules on the ASQ website. 
 
IM&TE - This term is used throughout the BoK to describe an item being calibrated. It is an 
abbreviation for the title "Inspection, measurement, and test equipment." You probably have 
used to some other term or acronym, but for the sake of the CCT, you'll need to be accustomed 
to this term. 
 
Cognitive Levels 
Throughout this guide, we will be covering all of the areas in the CCT BoK. In each area, there is 
a slightly different expectation of your knowledge level. These levels are based on Bloom's 
Taxonomy's "Levels of Cognition." 
 
Remember - Recall or recognize facts, ideas, sequences, etc. 
Understand - Read and understand descriptions, communications, reports, 
tables, diagrams, directions, regulations, etc. 
Apply - Know when and how to use ideas, procedures, methods, formulas, 
principles, theories, etc.  
Analyze - Break down information into its constituent parts and recognize their relationship to 
one another and how they are organized; identify sublevel factors or salient data from a 
complicated scenario. 
Evaluate - Make judgments about the value of proposed ideas, solutions, etc., by comparing 
the proposal to specific criteria or standards. 
Create - Put parts or elements together in such a way as to reveal a pattern or structure not 
there before; identify which data or information from a complex set is appropriate to examine 
further or from which supported conclusions can be drawn 
 
Note: not all of these levels are used in the CCT BoK, but I have included them for overall clarity 
of the model. 
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The Certified Calibration Technician Body of Knowledge 
The CCT BoK offers a framework that anyone can work from to become an ASQ. The BoK breaks 
up into five major categories and under each of those several subcategories. In this text, we will 
look at each of the sections an offer some general guidance on the various topics. This guide is 
by no means meant to be exhaustive. It is intended to provide the reader with a better 
understanding of the knowledge required to become an ASQ CCT. 
 
I. General Metrology (30 Test Questions) 
 
The general metrology section of the BoK is divided into sections that 
refer to extremely high-level concepts in metrology. This section of 
the BoK is so fundamental that people working in calibration forget to 
think about these things at times, so it is imperative that we 
understand these critical concepts before we can dig any deeper into 
the world of metrology. 
 
Base SI Units - Here we need to know the seven base units of the SI 
or International System of Units. They are the meter, kilogram, 
second, ampere, kelvin, candela, and mole. Here we need to be 
aware that these are the base seven and how these units are defined in the SI. (Understand) 
 
Derived SI Units - For this section, we will need to identify, calculate, and convert between 
various SI units that are derived from the base SI units. (Apply) 
 
SI Multipliers and Conversions - This is where we are going to apply metric prefixes. You'll need 
to know how to convert from units like milli to kilo by identifying how to move the decimal 
place around to get from one unit to the other. (Apply) 
 
Fundamental Constants - In the materials you have with you for the CCT exam you should have 
a list of fundamental constants like the speed of light in a vacuum, the gravitational constant, 
and the universal gas constant. You'll need to be able to look up and recognize these values and 
their symbols. (Understand) 
 
Common Measurements - In this section, you will need to be to evaluate some common 
measurements like temperature, humidity, pressure, torque, force, mass, electrical properties 
(volts, amps, ohms), time, frequency, and dimensional measurements. These are typical 
measurements in the world of calibration. However, if you are not familiar with one or more of 
this list you should consider brushing up on any weak points in your experience. A quick 
YouTube search should give you all the knowledge you need. (Evaluate) 
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Traceability Standards and Hierarchy - You will need to be familiar with several aspects of 
traceability here. Traceability exists at several different levels of the measurement chain, and 
understanding the different expectations of international, national, and commercial levels is 
critical in this section. (Apply) 
 
Measurement Standards - You will need to be able to distinguish between several types of 
standards such as primary, reference, working, intrinsic, derived, consensus and transfer. You 
will also need to know when it is appropriate to use each. (Analyze) 
 
Substitution of Standards - Here you will need to be able to make a judgement call based on 
empirical evidence as to when it is appropriate to substitute a measurement standard. 
(Evaluate) 
 
II. Measurement Systems (26 Test Questions) 

 
Measurement Methods - In this section, you will need to be able to 
analyze different measurement methods like direct, indirect, ratio, 
transfer, differential, and substitution. For the most part here, they 
are going to describe a measurement system and you will need to be 
able to identify which method is being used. (Evaluate) 
 
Measurement Characteristics - Here we look at different properties 
of an actual measurement like variability, sensitivity, repeatability, 
reproducibility, bias, linearity, stability, and the measurand. You will 
need to be familiar with the definition of each of these terms and 
how to apply them in a measurement situation. (Understand) 
 
Measurement Data Considerations - You will need to analyze some 

fundamental aspects of measurement data including format, readability, resolution, suitability 
for use, and confidentiality. (Analyze) 
 
IM&TE Specification Terms and Characteristics - This is all about interpreting tolerances and 
the various aspects that are included in the determination of accuracy specifications for IM&TE. 
These include percent of reading, percent of full scale, floor specifications, and other modifiers. 
(Analyze) 
 
Error Sources - Here we will dig into the identification and correction of various error sources 
like drift, bias, operator error, and environment. (Evaluate) 
 
Measurement Assurance Program (MAP) - A measurement assurance program is intended to 
validate the capabilities of a calibration lab or environment. These may include proficiency 
testing, interlaboratory comparison and testing schemes, and gage R&R studies. 
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III. Calibration Systems (30 Test Questions) 
 
Calibration Procedures - You will need to be able to identify common elements of a calibration 
procedure such as required equipment, revisions, equipment listing, environmental 
considerations and restraints, and conventional processes. (Apply) 
 
Standardization and Adjustment Methods - Awareness of methods like spanning, nulling, 
zeroing, and linearization are the fundamental concepts of this section. In short, this area is 
about performing adjustments to IM&TE. (Analyze) 
 
Industry Practices - Several industries have specific guidance required. This section is about 
recognizing those industries and their requirements. (Understand) 
 
Regulations, Mandates and Guidance - Similar to the above article with industry practices, 
national and international regulations and guidance may take precedence in some cases. 
(Apply) 
 
Environmental Control - Here we will need to 
recognize various environmental parameters that may 
impact calibration. These include humidity, dust, ESD, 
temperature, and vibration. (Apply) 
 
Calibration Processes for IM&TE - This section is 
further broken down into four subsections. These are 
process flow, logistics, roles and responsibilities, and 
scheduling. (Understand) 
 
Validation Process - In this section you need to be able to distinguish when validation of a 
system or software is required. You should also be aware of the differences in process, software 
and hardware validation methods. (Apply) 
 
Records Management - This section is all about document control. To anyone with experience 
in calibration or quality, this should come pretty easily. Here we will need to consider how we 
handle records of calibration, training, audits, uncertainty budgets, and customer data. (Apply) 
 
Official Reports - Here you need to be able to distinguish between types of formal reports like 
calibration certificates, calibration labels, nonconformance calibration reports, and test reports. 
(Apply) 
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IV. Measurement Uncertainty and Applied Math (24 Test Questions) 
 
Uncertainty Terminology - For the requirements of this section, you will need to be familiar 
with some basic terms such as guardbanding, test uncertainty ratio (TUR), test accuracy ratio 
(TAR), bias, error, percent of tolerance, and gage R&R. (Apply) 
 
Uncertainty Budget Components - This section is all about knowing what goes into a 
measurement uncertainty. You will need to be able to distinguish between type A and B input 
values as well as components like environment, human factors, methods, unit under test (UUT) 
reference standards, materials, and the essential elements and steps involved in combining 
these elements. (Apply) 

 
Uncertainty Determination and 
Reporting - Here's where we get down 
to the math involved in measurement 
uncertainty. You will need to be 
familiar with and in some cases be able 
to calculate combined and expanded 
uncertainty, weighted factors, 
explanatory graphics, coverage factors, 
confidence levels, effective degrees of 
freedom, mean, standards deviation, 
root sum square (RSS), and variance. 
(Apply) 
 

Technical and Applied Mathematics - This is broken into eight individual sections for: 
  

• Scientific and engineering notation 

• English/Metric Conversions 

• Ratios, Tables, graphs and plots 

• Rounding, truncation and significant figures 

• Order of mathematical operations 

• Algebraic equations 

• Angular conversions (Apply) 
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V. Quality Systems and Standards (15 Test Questions) 
 
Quality Management Systems - This is divided into two sections. The first section is about 
quality system components. Here you will need to define and distinguish between various 
components of a quality system including management, customer focus, employee training and 
development, and continuous improvement. (Apply) 
In the second part, we look at strategic and tactical processes used to develop, improve, 
review, and implement a quality system including a mission and goals. (Understand) 
 
Quality Control Tools - Here you should be familiar with some of the essential quality control 
tools. These include flowcharts and process maps, check sheets, Pareto diagrams, cause and 
effect diagrams, scatter diagrams, control charts and histograms. (Analyze) 
 
Quality Audits - In this section, we need to be familiar with some common elements of quality 
audits like types of audits, roles and responsibilities, audit components, and auditing tools 
(Understand) 
 
Corrective Action and Nonconformances - This is also broken up into two parts. The first part 
covers the identification of nonconformances and the segregation of IM&TE. The second part 
looks at potential issues from an impact assessment including root cause and reverse 
traceability. (Evaluate & Apply) 
 
Professional Conduct and Ethics - You should be familiar with ASQ's Code of Ethics. (Apply) 
 
Occupational Safety Requirements - This section is also broken up into many subsections. Here 
you should be familiar with: 
 

• Hazards and safety equipment 

• Occupational health and safety 

• Housekeeping 

• Pre and Post calibration conditions of IM&TE. (Apply) 

 
Quality Standards and Guides - One last two-parter. The first is that you should be familiar with 
quality and calibration standards like ISO/IEC 17025:2017, ANSI/NCSL Z450.3-2006, ISO 9001-
2015, GUM (JCGM 100:2008), and VIM (JCGM 200:2012).  
In the second part, you should have knowledge of ILAC recognized accreditation bodies like 
ANAB, A2LA, NAVLAP, and others. 
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Closing Thoughts 
 
I hope I have convinced you that receiving this certification is a meaningful part of a career path 
and not an end point. Part of the certification also requires that you continue your education 
and update your certification. This dedication to continuous learning is one of the most 
important aspects of getting certified and will make you a student of life. 
 
Suggested References 
 
ISO/IEC 17025:2017 
The Metrology Handbook Jay L. Bucher ASQ 
Certified Calibration Technician Primer – Quality Council of Indiana (This is probably the best 
resource to bring into the open book exam. It contains a large amount of the information and 
references that you will need during the exam.) 


