Keynote Address – 9th Annual International Conference on Manufacturing Excellence (ICME)


Embedding behaviours 
and sustaining improvement initiatives
By Filomena Sousa, 
CEO, Talsico International

(Keynote address for the 9th International Conference on Manufacturing Excellence, October, 2003) 
Keywords

re-engineering, changeovers, lean manufacturing, learning, behaviours, change, psychology, procedures, standard operating procedures, manufacturing excellence, Process Picture Maps, GoalOriented Learning, Goal Oriented Learning, learning strategies, business performance
Abstract

Most change initiatives fail to deliver to their expected potential.  This failure is often related to the fact that the new skills, knowledge, habits and beliefs required to make the new initiatives succeed do not become imbedded in the minds of individuals.  They never really become part of the way they do their jobs.  Old habits and conflicting beliefs become obstacles to the individuals adopting the behaviours required to sustain the new initiatives.   To overcome this we need to understand a little more about how the brain learns, how acquired habits and beliefs can conflict with the new behaviours and how we can use some smart psychological principles to effectively imbed the desired behaviours and sustain the improvement initiatives. 

1.
Introduction

In 1998 XXX Industries spend eight months and $360,000 re-engineering their filling lines to enable operators to perform faster changeovers.  The industrial engineering firm who consulted on the project determined that the line could be changed over in 48 minutes and predicted savings of approximately $480,000 per year as a result of faster changeovers and lean manufacturing practices.  

Two years later, when Talsico was called in, changeovers were taking more than double the predicted time, and very little of the predicted savings had been realised.  The equipment had been successfully re-engineered.  The management team was committed and supportive of the new initiatives, and considerable money had been spent training operators in the new method of performing changeovers.  So why did this initiative, which at the beginning seemed so promising, languish over time?  Some comments from the management team give us a clue:

“People reverted back to their old way of doing things”.  

“Unless there was someone there watching them, or clocking them, they seemed to just go back to doing what they were comfortable with”.

Most initiatives fail to deliver, not because of poor engineering or lack of resources: They fail to deliver because the new skills, knowledge, behaviours and beliefs which are required to make these new initiatives succeed do not become embedded in the minds of individuals.  They never really become part of the way they do their jobs.

To understand how to embed behaviours we need to understand a little more about how the brain works.  In this presentation we will look at how the brain learns, how acquired habits and beliefs can conflict with the new behaviours that you want to embed and how you can use this knowledge and some smart, psychological principles to help embed the desired behaviours.

In the second part of the presentation we will look at some actual workplace examples and you will be involved in some interactive problem solving.

One of the little-known but very useful neuropsychological principles that we are going to put into action is that our brain learns best when it is performing some physical movement.  So, you will need to take notes during the presentation!  This paper will contain a copy of the key diagrams that will be used but most of the interesting detail will be provided when we meet.

2.
How our brain learns

2.1
Neural Pathways (Links)
When we learn, neural pathways or links are formed in our brain.  If we can understand how these links are formed, strengthened and accessed, we can help people form the links that will give us the behaviours and skill we want.
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Figure 1   Learning= forming Links

First we’ll learn how the brain forms links, what is required to strengthen and access those links and what can prevent us forming or accessing the correct links.  

2.2
Reticular Activating System
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Figure 2   Forming and strengthening links

Theory

In our brain there is a special part called the Reticular Activating System (RAS) which acts like a filter, deciding what information to let in and what to keep out.  

Practical application

In the implementation of new initiatives, people are bombarded by lots of new information.  If the RAS is not activated to focus on specific things, (specific neural pathways we want formed), learning happens in a haphazard manner.  This is not only inefficient, (that is, it takes people longer to learn what we want them to learn), but it can also lead to variability in what they learn and how they perform tasks.  

We can activate the RAS to look for specific information. We do this by using language designed to trigger the RAS.  In simple terms, we need to phrase the information firstly as a specific problem or question relevant to the individual.  

2.3
Anchoring

Theory

To learn something new, we must be able to anchor it to something we already know.  That is, we must be able to relate the new knowledge to something that we are already familiar with.  Until we can do that, we cannot use the new information in any meaningful way.  For example; you could listen to a foreign language radio station all day without learning anything at all.  

Practical application

When implementing new initiatives, we must help the person to relate the new skills or knowledge to something they already know.  A good way to do this is to use analogies and to compare the similarities and differences between the known and the new.  It is more effective if we get them to tell us the similarities and the differences than if we tell them the similarities and differences.  By doing this we can confirm that anchoring is happening.

 2.4
Rope of Repetition

Theory

Activating the RAS and Anchoring will help form the links (neural pathways), but when links are formed they are weak and if we do nothing to strengthen them, they will deteriorate.  That is, we will forget.

Once a link is formed, we need to strengthen it so that we can remember and use the learning easily.  An effective way to strengthen the links is via repetition.  That is, just using the link over and over again.  

Practical application

Repetition is probably one of the most familiar learning tools.  That’s how we learned our times table, that’s how we learn to recite poems, that how we learned the alphabet, and that’s also how we learn sequences of operations such as tying our shoe laces or changing gears when driving.  

Repetition is an extremely effective way to strengthen links.  However, an interesting point to remember in a manufacturing or operational environment:  Tasks that are learned through repetition are “stored” as a sequence.  If there is even a minor change in the sequence, the whole sequence needs to be re-learned and re-strengthened via repetition of the new sequence.  You cannot just teach someone the part that has changed and expect that the new link will be formed.  
This has significant implications when organisations are implementing new initiatives which involve changes in operating procedures.

2.5
Net of Associations

Theory

Another way to strengthen the links is to form different links to the same knowledge.  Think of this as forming a net to hold the memory.  Different senses form different neural pathways or links in our brain.  For example:  an outstanding operator not only knows how a particular machine operates, they know how it smells during normal operations, how it sounds during normal operations, how much heat it generates and so on.  It is important to recognise that we learn through our senses and the more senses we use the better we are able to remember and recall the information.

Practical application

When implementing new initiatives, design learning activities which will efficiently and effectively help the person to form multiple links. Avoid learning activities which involve an instructor just “telling” or “showing” how something is done. These activities involve only 2 senses.  If possible include demonstrations, or explanations by the person learning.  

2.6
Bolt of emotion

Theory

Emotion significantly increases learning.  Extreme emotion will result in permanent learning without any need to strengthen the link!  Your earliest childhood memories will have involved heightened emotion, and that is why you can remember them so many years later even though they may have happened only once in your entire lifetime.   Strong emotions create strong neural pathways.  This is a powerful concept.

Practical application

Where possible, evoke emotion into the learning process.  For example; if you are talking about a safety incident, rather than just presenting the facts, involve the people in imagining the effect of this incident on the person involved, their family, their work colleagues.   

People learning from people, involves more emotion than people learning from books or other passive technologies.  An activity which is so well run that it involves no surprises will generate less emotion that an activity which has some surprises or unknown elements, even if it is not as polished.

Using these principles together, as we do in GoalOriented Learning™, results in improvements of around 80% in learning efficiencies and significant financial benefits to the organisations.

3.
Habits and entrenched behaviour
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Figure 3   Habits and entrenched behaviour

3.1
Habits are psychologically comfortable

Theory

Once something becomes a habit or a routinely performed behaviour it is actually processed by a different part of the brain than a new or non-routine behaviour.  Habits or routine behaviours stored in this part of the brain feel more comfortable than new behaviours. (Try folding your hands – note which thumb is on top.  Now try folding them with the opposite thumb up!).  

Practical application

Entrenched behaviours feel more comfortable so unless there is additional motivation to change, we will do what feels comfortable.  In new initiatives, the new behaviours feel uncomfortable.  People will quickly revert to the existing behaviours unless we prevent this.  The new neural pathways need to be strengthened as quickly as possible, and the old pathways prevented from being used.  Practical ways to do this include engineering it so that the old way of doing this is not possible or frequent but random ‘behavioural audits’ when new behaviours are first being practised.  Once the new behaviours are entrenched, the behavioural audits can become much less frequent but still need to be random.

3.2
Habits and routine behaviours stored as sequences

Theory

Habits and routine behaviours stored in this part of the brain are stored as a sequence.  If you change or rearrange even one step in a sequence, the entire new sequence must be reinforced.   For example:  Most of us learn the alphabet as a sequence.  If I ask you to tell me 5th letter after p you do this quite easily by going forward from P and you will quickly tell me that U is the 5th letter after P.  However, if I ask you to tell me the 5th letter before P, not many of you will be able to do this easily.  The reason is that we have learned the alphabet in forward sequence.  Our brain cannot access this sequence in reverse because it is not stored in reverse as a sequence.  (Contrast this to counting.  We learn to count to and from 10 as two separate sequences.)

When the brain stores something as a sequence, the brain pays attention to the initiation point and the decision points in the sequence, but the steps in between are done in “auto mode”.

Practical application

If a new workplace initiative requires a change to an existing procedure that is performed as a habit or routine, the new procedure must be stored as a new sequence by the brain.  If the old sequence and the new sequence have the same initiation points there is a risk that the brain will use the old sequence (which is stronger than the new), unless considerable effort is put into reinforcing the new sequence and preventing the brain accessing the old sequence.  If possible, something should be physically altered so that the original sequence could not be performed.  For example:  If the original sequence involved pressing a button, flipping a switch up and then turning a valve and the new procure involves  pressing the same button, flipping the switch down and then turning the valve, it would be smart to place an obstruction that prevents the switch being flipped up.

4.
Unlearning
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Figure 4   Unlearning

4.1
Stress – strongest path activated 

Theory

Under stress or urgency, strongest pathway is automatically activated first, whether it is correct or not!  

Practical application

In the workplace this can be catastrophic.  For example; if a change has been made to a procedure and the neural pathway to that new procedure has not been properly strengthened in the brain of the person, under a stressful situation such as an emergency, or extreme tiredness, the person will use the strongest path, which will be the old way of doing things rather than the new.  A significant number of workplace incidents are related to this.

4.2
Use strengthens pathways 

Theory

Each time a neural pathway is used it is strengthened, whether it is correct or incorrect.  Once a pathway is formed in the brain, it cannot be ‘unformed’ instantly.  If we want to extinguish or ‘unlearn’ the incorrect pathway we must prevent access to it and force access to the correct pathway to reinforce it.    

Practical application

One of the most efficient ways to unlearn a behaviour or habit is to impose engineering controls which prevent that behaviour.  That is, change the plant, equipment or process in such a way that it is impossible to perform the behaviour the old way.  Unfortunately, this is not always possible or practical.  

Where you cannot ‘engineer out' the old behaviour and ‘engineer in’ the new one, you need to:

a. If possible, codify the knowledge/skill in a way that is effective for the brain to access it – see Process Picture Map below

b. Ensure that the links to the new learning/behaviours are correctly formed.  Have a process for verifying this – GoalOriented Learning™ can do this

c. Force access to the new pathways under controlled conditions to allow for reinforcement of the pathways

d. Perform behavioural audits at random; frequently at first, less frequently once the new behaviour is entrenched.  The audits should check for both extinction of the old behaviour and use of the new. 
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Example:  Process Picture Map for Punch installation


Figure 5   Use PPM to codify skill/knowledge

4.3
Identify the predominant sense 

Theory

If we want to help people unlearn something, (assuming that engineering out the behaviour is not an option), we must identify the predominant sense used in the original learning and focus on replacing that link.    

Practical application

The practical application of this is best illustrated by an example.  

For many years the fire extinguisher in an old chemical plant had been located on the south wall of the building.  Everybody had been shown its location and saw it every day for many years.  Later some new equipment was installed that required the fire extinguisher to be moved to the east wall.  The managers sent around a memo notifying everyone that the fire extinguisher was now located on the east wall.  To verify that people had received and understood the memo, the manager asked each person to sign to that effect.  A few days later a fire broke out.  The operator rushed to get the fire extinguisher.  Guess where he rushed to?  If guessed the old location, you are correct.  

In this case, the neural pathway to the location of the fire extinguisher was a visual image of the fire extinguisher against the south wall.  The memo advising of the new location did nothing to replace the visual image of the location of the fire extinguisher.  

If we want to help unlearn we must identify the predominant sense used in the learning and then create activities to help the individual form stronger links to the new learning.  In the above example, it would have been more effective if the manager had required everyone to go the south wall where the fire extinguisher had been located and to discuss what was now in that location.  Then the operators should have been asked to go to the new location and perform some activity designed to reinforce the visual image of the new location.

5.
Capability vs. Performance
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Figure 6   Factors affecting performance

5.1
Capability ( Performance 

For an individual to perform a task they must be capable.  That is; they must know how to do the task and have the physical strength/dexterity to do it.  But being capable does not mean that they will perform the task.  Some of the factors that affect the performance of a capable person include:

a. Beliefs – A belief conflicts with the required performance.  For example:  Most of us are capable of taking our clothes off but few of us contemplate becoming professional strippers!

b. Emotional environment – For example: If someone is depressed their performance will be affected.

c. Motivation – If the individual perceives no reason to perform a behaviour they are unlikely to expend energy doing it.

d. Physical Environment – If it is too hot, too cold, too cramped…etc, the performance may be affected.

The factors that we can affect most by learning are beliefs and motivation.  Given the limited time, we will focus on beliefs.

5.2
Affecting beliefs – self-discovered truth 
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Figure 7   Affecting Beliefs – by self-discovered truths

Theory

If a belief is preventing the capable person from performing the desired behaviour, one of the most effective ways to change the detrimental belief is to create an opportunity for the person to ‘discover’ the truth.  This is most effective if the discovery is from a respected source, and where there is some effort in seeking (or mental processing) required from the individual.  Evoking emotion during this will improve the speed and effectiveness of the process.

Practical application

This is best illustrated via a real-life example:  In a steel mill we worked with a few years ago, eye injuries were a problem.  People were required to wear safety glasses but incidences of eye injuries persisted because people didn’t like wearing safety glasses, and when there was no-one around to observe them, they would sometimes remove their safety glasses or not wear them properly.  When we investigated further we found that people believed that “it won’t happen to me”.  It was this belief that supported an undesirable behaviour, e.g. not wearing safety glasses.  Workers had been advised verbally and in writing regarding the need to wear safety glasses, so lack of knowledge was not preventing compliance. 

To correct this belief our client implemented some simple activities that each person had to do:  They had to go and talk to the safety coordinator to find out about a minimum of 2 cases of eye injuries that had happened on the plant and then to report back to their work team to discuss the cases, how it happened and why, and the effect that it had on the person, their family and their colleagues.

The incidence of eye injuries decreased by 67% within 8 months.

5.3
Don’t debate!
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Figure 8   Don’t debate – polarizes beliefs
Theory

The act of defending a belief or advocating a belief will strengthen that belief, whether the belief is detrimental or not.  Beware of allowing debates as the act of debating will polarize the participants and harden their support for their belief. 

Practical application

Enlightened managers will sometimes encourage ‘frank and open discussions’ on how or what should be done.  This is perfectly acceptable if you are in a small team trying to decide the best way to do something.  However, once you have decided the way you want things done, do not allow further debate.  While debate is acceptable and healthy when considering options, once the decision is made further debate becomes detrimental as it will increase the belief/commitment for whichever side the person is debating.  This means that if you set up a process of open debates/discussion, you will have a portion of your participants committed against the action you want.

Once a decision is taken a more effective strategy for encouraging ownership is to give the participants an opportunity to identify the benefits of the proposed action, identify how it will impact other aspects of their job, and make suggestions as to how to best implement the new approach. 

6.
Why put effort into learning & sustaining behaviours?

6.1
Results!
Why put effort into learning and sustaining behaviours?  Very simple - the answer is results! 
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Figure 9   Actual results

7.
Now it’s your turn
7.1
Case study 1:  Complex changeover
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Figure 10   Case study 1 – Complex Changeover

7.2
Case study 2:  Overfilling
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Case Study2:  Overfilling
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Figure 11   Case study 2 – Overfilling
8.
Conclusion

When faced with skills deficiencies the traditional reaction of many managers is “we need training” and invariably they start looking for appropriate courses.  Unfortunately, you can run an awful lot of training without a lot of learning occurring.

As you have read in this paper, learning doesn’t just happen.  It is a physiological and psychological process that follows set rules.  The better you as a manufacturing professional understand this process, the better your ability to build to develop your employees.
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Figure 12   Behaviours & habits – key concepts
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Figure 13  Why -Results Behaviours 
If you are serious about improving your skills base and business performance, take a critical look at your learning strategy:  How do people learn new behaviours and skills, how do you verify they have learned them correctly, how do you reinforce desired neural pathways and extinguish incorrect pathways?  Your learning strategy is the most important element in your ability to develop outstanding performers.
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