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Instructional Product Overview - Fishbone Diagram Tutorial

The Fishbone Diagram was created and used first by Dr. Kaoru Ishikawa at the University of Tokyo in 1943 as a Cause and effect Diagram used primarily in a team setting. The Ishikawa/Fishbone Diagram is used as a tool to systematically identify all possible contributing root causes of a specific problem in a graphical format. The possible causes of a problem are presented at different levels of detail by connecting lines. As the level of detail increases, the lines branches outward. The outer line is the cause of the inner line it is connected to. The outermost line identifies the root causes of the problem and the lines resemble a ‘fishbone.’ The head of the fish is a square/oval that contains the statement of a team’s decided problem. a longer line connected to the square/oval is the ‘backbone/spine of the fish’ with smaller lines that categorize the causes of the problem through progression. 

The fishbone diagram captures the associations and relationships among the potential causes and effects in ways that are supposed to be easily comprehended. Because it is supposed to be easily comprehended, it is suggested to be a good tool for presenting a problem to stakeholders. It is a great way to stimulate and structure brainstorming and stimulate your team to explore possible solutions to problems. From personal experience, everyone has an opportunity to collect information and collaborate while data is being gathered by the instructor.

The graphical, instructional content begins (module 1) by constructing the fishbone diagram as seen below. It is constructed and illustrated by using tools such as a large sheet of paper, flip chart, or white board. As an aid in diagnosing the problem an affinity chart is a good tool to organize facts, opinions, ideas and issues, a check sheet to record data and verify evaluation, a flow chart to organize team information and brainstorming from team members are essential for the success of using the fishbone diagram. The first step is drawing a line and problem square as shown in Diagram 1. 

Diagram 1 of Fishbone Diagram:


[image: image1]
Categories typically used that are extensions of bones from the fish backbone are:

· (4M’s) Methods, Machines, Materials, Manpower
· (4P’s) Place, Procedure, People, Policies
· (4S’s) Surroundings, Suppliers, Systems, Skills
The categories can be combined or the team can brainstorm to make up their own. The categories are a way to help the team organize their ideas. My team organized our categories by using the (4M’s) to help identify problems that occurred with process equipment before assigning causes. We were able to identify ways to save time, but my team found it to be a very difficult process due to incorporating the 5 Why analytical tool  to our fishbone causes. To assist the team with understanding and applying the categories and asking ‘Why’ for each cause, we began with applying categories to the fish backbone with extended bones similar to the blank (diagram 2) diagram below: 

Fishbone Diagrams

           Blank Fishbone Diagram 2



     Applied Categories 3

Audience

The primary audience and stakeholders were potential users and trainees of the fishbone diagram at my workplace, and consisted of team members from various departments within the manufacturing division. The team members were all novice participants that included a (SME), an engineer, manufacturing process specialist, supervisor, and two process equipment operators. The department’s training consultant facilitated two teams during our day-to-week long sessions to get us started and to ensure we stayed on track after a brief presentation of how to use the fishbone diagram.

Context

The fishbone diagram, was presented to designated teams in a small crowded conference room by the department’s training consultant. The training was designed to engage designated employees in studying equipment issues and to determine the root causes of equipment failures. I propose a larger room for any future training that involves the amount of time an[image: image2.jpg](Heed)
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d space needed for this type of training. Teams were selected to identify why unexplained issues and downtime occurrences that were affecting product quantity and quality were increasing. My team struggled with using the fishbone diagram but we were able to identify areas that enabled us to collect informative equipment data. We were also able to exclude lack of Kirkpatrick & Kirkpatrick’s (2006) Level 2 knowledge, skills, and Level 3 behaviors of the operator(s) as being potential causes of the various issues. 

Measurement Instruments

Level 1 Pre-Practice Evaluation:

Getting the reaction of the trainees is an important formative Level 1 step in finding out how they feel about the training event. Before training, I suggest a pretest practice exercise to get trainees familiarized with the fishbone diagram. The pre-practice exercise would be a choice of working on a simple blank template (Pre-Practice Sheet 1) or a template with categories already listed (Pre-Practice Sheet 2) i.e. (methods, process, materials, equipment) that correlates to their specified process equipment. After deciding on a category, trainees will be able to practice applying extended bone(s) or assign a cause to one of the categories on the diagram. Trainees will then begin asking why (5 why process) a given cause was applied, and keep a record of it on a separate sheet of paper. The trainee may fill in another category she/he thinks is applicable and repeat the same steps. The cause(s) will be prioritized by number(s) and a decision made to collect the data and analyze it to decide if it is feasible to address correcting it. The corrections will become action items to focus on because they are determined to be root causes. At the bottom of the pretest practice sheets, there will be a comment section for trainees to express their feelings about the pretest practice exercise. The pretest practice comments will provide data to measure their reactions to the upcoming training session they were selected for. 

Level 2 Online Questionnaire & Quiz Evaluation:

A summative posttest questionnaire will be provided or downloaded online to determine if the training delivered knowledge and skills needed in finding root causes to equipment failures. It will be decided after a level 2 evaluation of the training if the concept for using a fishbone diagram helped trainees address deficiencies in product quantity and quality based on root causes. The posttest questions will be objective, and related to the training objectives of using the fishbone diagram. The posttest and will be administered one day after the training and action items assigned to each trainee depending on the data results. The reason for administering the posttest one day later is to give trainees an opportunity to absorb and gain perspective on their learning experience. 

The online posttest questionnaire will provide open-ended objective information on what knowledge and skills were gained. It will be constructed to match the given curriculum skill set and can be scored in a straightforward manner. The posttest results will be credible indicators to compare and analyze data. Since the trainees were specifically selected as future facilitators for the fishbone diagram, the posttest will provide the data needed in assigning her/him to facilitate or assist with perspective training programs.

This evaluation are inexpensive and will only take less than thirty minutes to complete. Feedback of scores will be immediate to allow for reassessing trainee performance. 

Level 1 & Level 2 Reporting

Level 1 and Level 2 data will provide informative data on the trainees reaction and learning experience. The data and exercises are for novice learners and is related to their equipment process to give them experience before engaging in the real training session. Team members for this training event are considered to be good candidates for future training facilitators. A copy of the fishbone diagram is also in Excel and Word, and can be opened, saved or downloaded for continued practice...the links will be provided. Feedback gathered from this training exercise will provide a baseline for modifications and improvements to the program if needed. This is a measurement that is not only concerned with how the trainees feel about the training, it is also an evaluation of how well the training is facilitated. The practice sheets will include a 5 point rating scale and comment section for trainees responses. 

Level 2 data collected and reported from the questionnaire will be compared to data from Level 1. A determination of whether an increase in knowledge and skills occurred is the objective. In preparation to activate learned behaviors with positive results, level 1 and level 2 data must be analyzed. This is a cost effect, time saving training directed at ensuring that the training is appropriate and meets the need of the organization’s efforts to address and correct root causes to equipment failures. Level 2 data will identify competencies required to administer the fishbone diagram and provide a rational for justifying that the training will deliver benefits for all stakeholders.

Appendices:

· Appendix A: Pre-Practice Training Exercise Fishbone Diagram Sheet
· Appendix B: Trainee Online Questionnaire 
· Appendix C: Trainee Online Quiz
Appendix A: Level 1 Pre-Practice Diagram Sheet 1

Instructions: This sheet is designed for practice in assigning categories to the fishbone diagram, familiarization with the process and to gather data to measure ‘Reaction.’ The ‘Reaction’ and data will be collected from the comment section that includes a 5-point rating scale. 
Comments
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_____________________________________________________________________________________________________________________________________________________________________________________________________________________

Rating Scale (fill in the circle)

Please rate your ‘Reaction’ to the Fishbone Diagram Exercise on the scale below.

1 = Interesting




O                                              

2 = Simple





O

3 = Useful





O 

4 = Complex





O

5 = Excellent





O

Level 1 Pre-Practice Diagram Sheet 2

Instructions: This sheet is designed for practice in assigning causes to the fishbone diagram, to become familiarized with the process and to gather data to measure ‘Reaction.’ The ‘Reaction’ and data will be collected from the comment section that includes a 5-point rating scale. 
Comments
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_____________________________________________________________________________________________________________________________________________________________________________________

Rating Scale (fill in the circle)

Please rate your ‘Reaction’ to the Fishbone Diagram Exercise on the scale below.

1 = Interesting




O    



                                            

2 = Simple





O                                                  

3 = Useful 





O

4 = Complex





O

5 = Excellent





O
Appendix B

Fishbone Diagram Online Training Questionnaire 

I am a:   Supervisor     SME      Operator     Engineer      Process Specialist

Please indicate your impressions of the Fishbone Diagram Training items listed below. 


Strongly


Strongly

	Disagree

	1. Did the Fishbone training meet my expectations.
	
	
	
	
	

	2. I will be able to facilitate and apply the knowledge learned.
	
	
	
	
	

	3. The training objectives for assigning categories & causes were effective.
	
	
	
	
	

	4. The content was organized and easy to follow.
	
	
	
	
	

	5. The Fishbone materials distributed were pertinent and useful.
	
	
	
	
	

	6. The trainer was knowledgeable.
	
	
	
	
	

	7. The quality of instruction was good.
	
	
	
	
	

	8. The training objectives including the 5 Why process was effective. 
	
	
	
	
	

	9. Participation and engagement were encouraged.
	
	
	
	
	

	10. Adequate time was provided for questions and discussion.
	
	
	
	
	


10. How do you rate the Fishbone training overall?

Excellent 

Good
 
          Average 

  Poor 
            Very poor

     

   
    

       
   


    

        
11. What aspects of the Fishbone training could be improved?

13. Other comments?
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