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5.3.1 | Analyze: DIF Analysis Exercise [Answer Key]
[image: ]  EXAMPLE
You are developing Hazard Communication (HAZCOM) training for company general maintenance staff. These staff members are rotated among three different job sites, based on varying needs at those sites. This training is intended to provide site-specific hazard training to protect your employees and to comply with the Department of Labor’s OSHA HAZCOM standards. You have carefully reviewed content information about manufacturing processes, activities and maintenance requirements at each site, as well as the governmental HAZCOM standards. You and your stakeholders have agreed upon an overall instructional goal for the project, and you have identified at least three terminal objectives. You would like to get approval for the terminal objectives before defining the enabling objectives:
Instructional Goal: 
The maintenance instruction will provide employees with the knowledge, skills, and appropriate attitudes to competently and safely carry out assigned maintenance work at each of the three job sites, and to respond appropriately to any emergency situations to safeguard their own health and well-being and that of their co-workers.
Terminal Objectives: 
Training participants will …
1.0 Safely and effectively maintain assigned equipment and facilities at each of the three sites. (Enabling objectives should address safety and maintenance tasks for the specific equipment and facilities at each of the three sites.)
2.0 Demonstrate an understanding of and respect for the dangers represented by site-specific hazards. (Enabling objectives should address specific hazards and related training for each of the three sites, as well as the attitudes deemed necessary to demonstrate respect for the dangers involved.) 
3.0 Promptly and properly respond to site emergencies. (Enabling objectives should address proper response procedures for each type of site emergency, as well as the attitudes deemed necessary to respond properly.)

A DIF table and priority range chart for Terminal Outcome 1.0 are provided later in this exercise.  
Instructions follow for determining content priority and making training decisions based on a DIF analysis… 


How to Prioritize Content Using a DIF Table: 
(1) Establish definitions for the DIF dimensions (Difficulty, Importance, and Frequency) with the approval of key stakeholders and/or Subject Matter Experts (SMEs). Example definitions:
· Difficulty (Complexity) – Defined by the number of steps needed to perform a task, and/or the mental processing effort or motor coordination required to perform the task. 
· Importance (Consequence of Error or Omission) – The potential consequences of an error or omission in performance of the task. This may be defined in terms of compromise or potential danger to self, others, operations, national security, equipment, the environment, or a quality result. 
· Frequency – Number of times the task is performed in a given time period. 
(2) Establish a rating scale and thresholds for the DIF dimensions. Example rating scale (1 to 5) and dimension thresholds:
	Difficulty 
(Complexity)
	Importance
(Consequence of Error or Omission)
	Frequency

	Rating
	Description
	Rating
	Description
	Rating
	Description

	1
	Very Low – Anyone can do it.
	1
	Very Low – If task is not done correctly or is omitted, there is no risk of economic loss or injury to self or others.
	1
	Very Low – Infrequent or unpredictable.

	2
	Low – Typically less than five (5) steps, does not require much judgment, is application of rule with no exceptions, does not require hand-eye coordination.
	2
	Low – If task is not done correctly or is omitted, there is very little risk of economic loss or injury to self or others. 
	2
	Low – Annual or semi-annual (on average of 1 to 2 times per year).

	3
	Moderate – Typically five (5) to 10 steps, requires gross judgment, is application of rule with few exceptions, requires gross muscular movements.
	3
	Moderate – If task is not done correctly or is omitted, correction would be required to avoid economic loss and injury to self or others.
	3
	Moderate – Monthly (on average 1 to 3 times per month).

	4
	High – Typically ten (10) to 15 steps, requires fine judgment, is application of rule with many exceptions, requires precise hand-eye coordination.
	4
	High – If task is not done correctly or is omitted, there is probable risk of economic loss or injury to self or others.
	4
	High – Weekly.

	5
	Very High – Typically more than fifteen (15) steps, requires extensive skills, knowledge, or support.
	5
	Very High – If task is not done correctly or is omitted, there is a high likelihood of significant injury, loss of life, and/or economic loss.
	5
	Very High – Daily, multiple times per day, or hourly.

	Threshold for training decisions: > 3
(2 and below are considered low difficulty)
	Threshold for training decisions: > 3
(2 and below are considered inconsequential)
	Threshold for training decisions: > 3
(2 and below are considered infrequent)


(3) Establish a priority range chart for making training decisions based on DIF thresholds and combined, overall DIF score results. (Note, both the range chart and thresholds should represent a consensus of opinion of key stakeholders.) D + I + F = Overall DIF result for each task. 
Example DIF Priority Range Chart for Training Decisions:
	If combined DIF result (D+I+F) is …
	And (additional analysis) …
	Then …
(priority or training decision)

	< 4
	---
	Do Not Train

	5 or 6
	---
	Use On-the-Job Training

	7, 8, or 9
	Difficulty is Very High (5)
	Provide Extensive Training & a Job Aid

	
	Difficulty is Very Low (1) or Low (2)
	Use a Job Aid

	
	Difficulty is Moderate (3) or Very Difficult (4), BUT Importance is Very Low to Moderate (1-3)
	Provide Introductory Training & a Job Aid

	
	Difficulty is Moderate (3) or Very Difficult (4), AND Importance is High (4) or Very High (5)
	Provide Extensive Training & a Job Aid

	10, 11, or 12
	---
	Provide Extensive Training & a Job Aid (and possible periodic retraining)

	---
	Are there barriers to using a job aid? E.g.:
· The time between the stimulus and response is too short to allow referencing a job aid
· Job aid cannot be used due to the environment
· Job aid should not be used due to social barriers (e.g., credibility of the performer is impacted)
· Training has been mandated or requested by the client
	Train to memory or automaticity



(4) Obtain DIF ratings for each task/enabling outcome. Provide key SMEs with a blank DIF chart (with thresholds) and the approved range chart and ask them to assign ratings to each DIF dimension (difficulty, importance, and frequency) for each task listed. Remind them to consider the specific learner audience when assigning ratings.   
(5) Collect the SME ratings and calculate a total DIF score for each task/enabling outcome. First calculate the average SME rating for difficulty, importance, and frequency for each task/enabling outcome (round up to obtain whole numbers). Then, combine the average difficulty, importance, and frequency ratings to yield a total DIF score for each task. 
(6) Compare the total DIF score for each task to the range chart to yield a clear and defendable training decision.
Example for Outcome 1.0 – DIF Scores and Training Decisions for Representative Tasks/Enabling Outcomes
	TERMINAL OUTCOME 1.0: 
Safely and effectively maintain assigned equipment and facilities at each of the three sites.

	SOME OF THE TASKS (a.k.a., enabling outcomes) NECESSARY TO ACHIEVE THE TERMINAL OUTCOME
	DEGREE OF DIFFICULTY
(>3 Difficult)
	LEVEL OF IMPORTANCE 
(>3 Important)
	FREQUENCY 
OF TASK
(>3 Frequent)
	COMBINED DIF SCORE & TRAINING DECISION

	Regularly check equipment operation hours to identify when scheduled maintenance should be performed. 
	0
	3
	3
	6 = On-the-Job Training

	Demonstrate understanding and proper use of information on Safety Data Sheets (SDSs).
	3
	3
	3
	9 = Introductory Training with a Job Aid

	Follow proper lockout/ tagout procedures to isolate hazardous energy during machine maintenance.
	3
	5
	4
	12 = Extensive Training 
 with a Job Aid (and Periodic Retraining)

	Regularly inspect, lubricate, calibrate, and replace worn parts on equipment at each site.
	3
	4
	3
	10 = Extensive Training 
 with a Job Aid (Retrain for equipment upgrade)

	Calibrate the pump for the decorative, synchronized fountain outside the front office. 
	3
	2
	2
	7 = Introductory Training with Job Aid

	Follow proper safety procedures and appropriate personal protective equipment (PPE) when using ladders and lifting. 
	1
	5
	4
	10 = Extensive Training and Posted Job Aids


 


Now determine a training decision for the tasks/enabling outcomes for Terminal Outcome 2.0: Compare your answers to the training decisions we made, below.
Exercise: Terminal Outcome 2.0 – DIF Scores and Training Decisions for Representative Tasks/Enabling Outcomes
	TERMINAL OUTCOME 2.0: 
Demonstrate an understanding of and respect for the dangers represented by site-specific hazards. 

	SOME OF THE TASKS (a.k.a., ENABLING OUTCOMES) NECESSARY TO ACHIEVE THE TERMINAL OUTCOME
	DEGREE OF DIFFICULTY
(>3 Difficult)
	LEVEL OF IMPORTANCE 
(>3 Important)
	FREQUENCY 
OF TASK
(>3 Frequent)
	COMBINED DIF SCORE & TRAINING DECISION

	Confirm that vehicles have appropriate placards when transporting hazardous chemicals between sites.
	1
	3 
(Site Supervisor is responsible for placarding) 
	0 
(Not a job requirement)
	4 = Job Aid

	Regularly inspect and maintain facilities to comply with standards for illumination, safety zones and shielding.
	1
	3
	3
	7 = Introductory Training and Job Aid

	Describe the causes and effects of potential task hazards at all three job sites, including chemical, physical, and biological hazards.
	2
	5
	1 (reviewed annually)
	8 = Extensive Training 
 with a Job Aid

	Identify and use hazard controls, monitoring aids, and meet safety requirements for all phases of work.
	2
	5
	5
	12 = Extensive Training 
 with a Job Aid (and Periodic Retraining)

	Consistently choose to wear the correct Level of PPE (A, B, C, or D) required for the risks associated with each job task. 
	1
	5
	5
	11 = Extensive Training 
 with a Job Aid (Retrain for equipment upgrade)

	Observe proper heat stress preventative measures by consuming recommended daily water amounts. 
	0
	3
	3 (varies by task and environment)
	6 = On-the-Job Training

	Demonstrate respect for the company’s Incident and Injury Free (IIF) policy by recognizing and reinforcing safe work practices, redirecting less-safe practices, and stopping unsafe practices. 
	1
	4
	5
	10 = Extensive Training and Posted Job Aids


Now assign Difficulty and Importance ratings and determine a training decision for the Terminal Outcome 3.0 tasks/enabling outcomes: Compare your answers to the ratings we assigned and the training decisions we made, below.
Exercise: Terminal Outcome 3.0 – DIF Scores and Training Decisions for Representative Tasks/Enabling Outcomes
	TERMINAL OUTCOME 3.0: 
Promptly and properly respond to site emergencies.

	SOME OF THE TASKS (a.k.a., ENABLING OUTCOMES) NECESSARY TO ACHIEVE THE TERMINAL OUTCOME
	DEGREE OF DIFFICULTY
(>3 Difficult)
	LEVEL OF IMPORTANCE 
(>3 Important)
	FREQUENCY 
OF TASK
(>3 Frequent)
	COMBINED DIF SCORE & TRAINING DECISION

	During semi-annual emergency response exercises…
	3
	5
	2  
	10 = Extensive Training and Posted Job Aids (Periodic Retraining)

	Demonstrate knowledge of emergency protocols, including emergency assembly locations, stop work protocols, procedures for handling various types and levels of hazards, and procedures for adapting to changing conditions and decontamination.
	
	
	
	

	Demonstrate proper donning and doffing of emergency PPE. 
	2
	5
	2
	9 = Extensive Training, Posted Job Aids, Periodic Retraining

	Recall from memory the hand signals for emergency communications when verbal communication is limited, including signals for “Okay/ all is well,” “Can’t breathe,” “No/negative,” “Move/steer left,” “Move/steer right,” and “Leave area immediately.”  
	1
	5
	2
	8 = Train to Memory with Semi-Annual Practice 

	Demonstrate proper use of Type A, B, C fire extinguishers. 
	1
	5
	2
	8 = Train to Memory, Semi-Annual Practice 

	Demonstrate proper use of job site first aid kit items for the treatment of personal scrapes, cuts, and insect bites. 
	1
	4
	2 (and as needed)
	7 = Introductory Training and Job Aid

	Demonstrate ability to promptly follow emergency evacuation and shutdown procedures, including electrical and mechanical equipment shutdown, site condition assessment, and search and rescue efforts conducted in appropriate PPE. 
	3
	5
	2
	10 = Extensive Training with Semi-Annual Practice
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