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PREPARE: 
Team

NPL have a dedicated Training team.
We are scientifically literate, but not professional scientists.

The project team consists of members of NPL Training plus technical experts from the science teams.

Scientific 
expertise

Educational 
expertise

NPL Scientists NPL Training



PREPARE: 
Audience and learner profiles

Understanding the audience is essential.

Teacher Learner

A brief introduction to some learning theory might help with Task 2.3.



A model for information processing

Limited short-term store for 
serial processing

Retrieval

Parallel
selection

Sensory register WM

LTM

Encoding

Long-term store; schemas

WM = Working memory
LTM = Long-term memory



Cognitive 
overload

Working memory capacity and cognitive load theory (CLT)

Any task has a ‘cognitive load’, which may or may not be within WM capacity.

WM capacity

Cognitive load



Just because your 
audience is 
‘clever’ doesn’t 
mean they are 
experts.

The more novice 
the learner, the 
more they need 
signposts to help 
them bolt new 
learning onto 
their existing 
understanding.

Experts and novices

I categorise problems 
by deep structure.

E N

I categorise 
problems by 
surface features. 

But my expertise is 
narrow. Elsewhere I 
too am a novice.



Automaticity

Automaticity is the execution of a skill without devoting attention to it.

E N

How many 
‘slots’ of 
working 
memory?

• 5 to 7 for a 
novice.

• 1 for an 
expert

I can have a conversation 
while driving.

Stop talking! 
I’m driving!

When we master a skill and it becomes automatic, it bypasses the WM. 

I’ve forgotten what it’s like to 
find non-obvious.



Consider the process of reading/listening for understanding.

Try to render this 
unnecessary!

Give help with 
this!

Decode words Assemble and 
assign meaning

Fill in gaps

Time

Cognitive 
load

Conceptual cliffs



PREPARE:
Blueprint and course identification

So, with the audience at the focus of our attention*, 
we create a Blueprint.

… an outline pathway through a 
content area…

… varies in complexity and scale 
depending on the nature of the 
project.

Then our New Product Introduction 
system identifies and prioritises
courses to develop.

*… it’s surprisingly easy to understand and believe all the learning 
theory we have seen, and still not take it into account…



PREPARE:
NPL’s MU pathway

Introduction 
to 

Measurement 
Uncertainty

Understanding 
Uncertainty 

Budgets

Understanding 
and Evaluating 
Measurement 

Uncertainty

Bayesian 
approaches to 
Measurement 

Uncertainty 
Evaluation

Increasing technical demand

Aligns to 
NPL GPG11

Aligns to 
GUM, M3003

Aligns to 
GUM plus 

supplements

Aligns to 
GUM plus 

supplements



SCOPE:
The UbD model

Once the course is identified, one model for 
creating content is called Understanding by Design. That requires the following activities, in this order.

Learning outcomes: what do we want the learners to get out of it? 
(note: this is much easier if we know who they are and why they are here)

Assessment criteria: how will we (or they) know they have done that learning?

Activities and 
assessments: what will they do to generate that learning? And how will we tell?

Resources: what do we provide to help them do their learning?

It hardly ever works out like that. 



SCOPE:
Course maps

The more novice the learner, the more they need signposts to 
help them orientate themselves within their learning, and bolt 
new understanding onto their existing knowledge.

Our course maps are to help the learner, but also to help the course creator.



SCOPE:
Site maps for online courses

In contrast, these are for the development team, and provide a 
discussion forum as well as a record of decisions



SCRIPT:
Assessments, text, images,
multimedia, review and sign off

In the same way that we focus on the audience when planning the course/programme…

…we write content focusing on the learner experience.

For online learning, we create a Word doc called the script that describes every element of what will 
appear in the finished version. 

The script is always reviewed and signed off by the allocated technical expert before build commences.



BUILD:
Manuals, workbooks, slides,
teaching plan



BUILD:
Learning Management System

‘Configured, not customised.’



BUILD:
Authoring tool

Mathematical typesetting and accessibility were big constraints on our 
procurement of an authoring tool. 



LIFE CYCLE:
Sign off, marketing, review


