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MSHA Project Summary

The 2006-2007 MSHA Project Team is charged with developing six of the twelve supervisory duties into fully functional training modules in Workforce Connections, the Department of Labor’s Learning Content Management System (LCMS). It is envisioned that the eventual full-scale implementation of this course of training will result in improved mine productivity, reduction of maintenance costs, and an improved safety record of the nation's mines. 

The 2006-2007 MSHA Project will be implemented in two phases: Phase I in fall 2006 and Phase II in spring 2007

Phase I 

Fall 2006 Achievements

Phase 1 addressed the development of training material relating to Duty 9 (Conduct Pre-Shift Examination) and Duty 11 (Emergency and Unusual Situations). Milestones achieved include:

· Analyzed the 2005-2006 Project Team’s needs assessment, learner analysis and task analysis.

· Conducted additional task analysis to evaluate the existing training prototype and gain SME feedback to determine lesson content.

· Analyzed the JTAs and aligned them with the the Title 30 Code of Federal Regulations.

· Visited the Cumberland Mine to document actual mine conditions and observe miners on the job.

· Attended the Training Resources Applied to Mining (TRAM) conference and conducted one-on-one interviews with current and former mining professionals.

· Synthesized SME interviews that determined eight (8) content areas that should be addressed in the training: guarding, roof and rib control, gas testing and ventilation, fire hazards, dust control, record keeping, clean up, and emergency and unusual situations.

· Developed a training system design approach that is a combination of a Distributed Learning Support System (DLSS), Electronic Performance Support System (EPSS), and Case-based Reasoning (CBR) Learning Theory. DLSS approach provides flexibility of delivery via the World Wide Web; an EPSS model was used to aid mine supervisors in procedural learning via the multiple JTA views; and CBR steered the development of the eight content areas into goal based scenarios using primarily NIOSH latent image exercises and MSHA fatalgram analyses to engage mine supervisors in principle learning and problem solving.

· Designed site maps to provide a visual representation of the resulting training design. 

· Wrote learning outcomes for the JTAs and scenarios.

· Presented final design to client on December 15, 2006.

· Conducted a formative evaluation of the training system by sending emails to all SMEs (state the number of SMEs) contacted during the semester that included a link to the training system and specific scenarios for them to evaluate. The survey was conducted online using SurveyKey.com (see Appendix A).

Phase II

Spring 2007 Goals

Phase II of the 2006-2007 MSHA Project will be implemented this semester and will focus on incorporating Duty 6 (Arrive on Section), Duty 8 (Conduct On-Shift Examination), Duty 10 (End Shift), and Duty 12 (Training Responsibilities) into the training system. Based on the results of the formative evaluations conducted by our SMEs, modifications may need to be made to the system that affects our course of action for the remaining term. 

Preliminary Data 

Subject Matter Experts
Formative Evaluations of the training system (still in progress) 

The formative evaluation of the training system developed in Workforce Connections is still in progress. The evaluators will review the modules and validate the course content, objectives, and test items, as well as navigational and functional aspects of the system. The evaluation results received thus far are compiled in Appendix B.


Subject Matter Interviews

The subject matter interviews were held with Mr. Jerry Vance, Ms. Sharon Cook, and Ms. Sharon Casto from MSHA from January 30 – February 1, 2007. The SMEs reviewed and gave valuable feedback on the modules and course content developed in the underground coal mine supervisor training system. After careful review of the system and the requirements of the project, they suggested some changes in the design strategy of the training system (mentioned below). They will also provide us with scenarios and media relevant to the pre-shift examination and the on-shift examination supervisory duties. 

Drivers and Barriers

Potential drivers and barriers were identified for this phase of the project. Drivers are anything—including people, products, and events—that allow the project to progress. Barriers are things that hinder the progress of the project. We have identified the following drivers and barriers of this project: 

Drivers

· Access to SME’s, MSHA personnel, and mine environments 

· Extensive mine safety resources 

· Compiled data from 2005-06 MSHA team 

· Target audience as usability and content testers 
· Single expert source to validate training content

· High number of mining fatalities during 2006

· High rate of impending retirement of experienced miners 

· Critical role of mine supervisors and the complexity of associated tasks

Barriers

· Limitations of LCMS in light of Section 508 and SCORM compliance 

· Access to experienced miners and mine supervisors as usability and content testers 

· Development cycle restricted to academic year 

· “Creativity” of mine supervisors, reliance on prior knowledge 

· Miners showed preference for face-to-face training over online training 

· Ongoing MSHA administration and support of training LCMS and bulletin boards (new equipment, procedures, safety regulations)

Next Steps 

Based on the recent meeting with the subject matter experts, the following changes are recommended for the training system design strategy:

· The scenarios will be categorized by the pre-shift, on-shift, and emergency and unusual situations duties. Each duty will have a list of relevant scenarios.

· The scenarios will be based on the duties instead of the eight content areas identified in the Fall semester. 

· No scenarios will be developed under the arrive-on section, end-of shift and training responsibilities duties.

· The emergency and unusual situations duty will include three scenarios developed in the fall semester - belt fire scenario, continuous miner fire scenario, and the ventilation Cutthroughs scenario, The roof fall and low coal fire scenarios will be replaced with new scenarios.

· The following new NIOSH scenarios will be developed and added under the emergency and unusual situations duty: 

· I can't get enough air 

· Escape from a mine fire 

· Unsupported roof fall rescue 

· Fatalgrams relevant to a scenario will be included at the end of the scenarios instead of as a separate module under emergency and unusual situations. The fatalgram will list the abstract and picture (if available) on the training site, with a link to the detailed investigation fatalgram report on the MSHA website.

Based on our current information, the following are the major tasks to be accomplished during the Spring 2007 semester. 

Goal 1:  Continue developing content for the training system: 

· Align the remaining JTAs with the 30 CFR Federal Code of Regulations.

· Work with Vance, Cook and Casto to have new scenarios written, finalized and validated by March 1, 2007. These scenarios will address pre-shift and on-shift duties.

· Revise the training system structure to eliminate the 8 content areas and highlight training for pre-shift, on-shift, emergency and unusual situations, and training responsibilities. Following is a preliminary outline of the structure:
1. Pre-Shift Examination

· Continuous Miner

· Longwall section

· Extended cut

· Split ventilation

· Pillar

2. On-Shift Examination

· Continuous miner 

· Longwall section

· Extended cut

· Split ventilation

· Pillar

3. Emergency and Unusual Situations

· Continuous miner fire

· Belt Fire

· Ventilation cutthroughs

· I can’t get enough air

· Escape from a mine fire

· Unsupported roof fall rescue

4. Training Responsibilities 

(it is undecided at this point whether or not scenarios will be included with this duty)

· Update and expand resources page

Goal 2: Develop a design strategy for Duty 12 - training responsibilities
A need to develop a new design strategy for Duty 12 – Training Responsibilities has been identified because of the variety of procedural and principle rule using tasks involved in this duty. 

Goal 3: Selecting relevant fatalgrams for each scenario and linking the best practices section of the scenario to the 30 CFR 

Goal 4: Develop an instructional strategy matrix for the entire training system that includes instructional strategies, terminal learning objectives, enabling learning objectives, assessment strategies and individual test items to validate proposed instructional approaches
Goal 5: Develop formative and summative evaluation plans for the training system

Goal 6:  Test and validate modules, using a combination of tools (WAVE, Cynthia Says, W3C Validator) for Section 508 and SCORM Compliance
Appendix A

Online survey created in Survey Key for the Underground Coal Mine Supervisor Training Formative Evaluation
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Appendix B

Underground Coal Mine Supervisor Training System Results Summary

Rating Scale:

SA=Strongly Agree       A=Agree       D=Disagree      SD=Strongly Disagree

	Evaluator
	Evaluated
	Comments

	Robert Peters

Manager, Human Factors Research, NIOSH
	Fire Hazard Scenario
	

	Michael A. Konosky, Sr

Sr. Safety Representative/ Coal Mining

Cumberland Coal Resources, LP
	On-Shift Examination JTA     

Pre-Shift Examination JTA

Fatal Roof Fall Fatalgram     

Resources Page

Entire training system
	

	Gerald Nicholson

Consultant, Employee Development and Training, CONSOL


	Entire training system
	Very good Job. It's hard to come up with one example that fits all. We have mines and plants in 7 States and must consider State regulations as will as MSHA. What you have completed we can use if we explain to our supervisors that we do have some differences in the different laws and plans that we have approved. Over all you have done a very good job. What you are working on will help the mining industry and our Supervisors.

	Hershiel Hayden Jr

Mine inspector

VA Dept of Mines, Minerals, and Energy


	Continuous Miner Fire Scenario     

Low Coal Fire Scenario  
	To reduce confusion "pinner man" should be "roof bolter operator".

	David McCullough

Training/Development Coordinator, CONSOL
	Emergency and Unusual Situations JTA     

Fire Hazards Scenario     Continuous Miner Fire Scenario     

Low Coal Fire Scenario
	

	Nancy L. Dorset (comments appended as a separate paragraph)
	Entire training system
	

	James Young (comments appended as separate a paragraph)
	Roof Fall scenario
	


	Instructional Content

	1.1 The training content accurately reflects the duties performed by underground coal mine supervisors.

	Evaluator
	Comments
	Rating

	A. Robert Peters
	
	Strongly Agree

	B. Michael A. Konosky, Sr
	
	Agree

	C. Gerald Nicholson
	
	Agree

	D. Hershiel Hayden Jr
	
	Strongly Agree

	E. David McCullough
	
	Strongly Agree

	1.2 The content is appropriate for training new coal mine supervisors.

	Evaluator
	Comments
	Rating

	A. Robert Peters
	
	Agree

	B. Michael A. Konosky, Sr
	
	Strongly Agree

	C. Gerald Nicholson
	
	Strongly Agree

	D. Hershiel Hayden Jr
	
	Strongly Agree

	E. David McCullough
	
	Strongly Agree

	1.3 The content is useful as a refresher of mine supervisory duties.

	Evaluator
	Comments
	Rating

	A. Robert Peters
	
	Agree

	B. Michael A. Konosky, Sr
	
	Strongly Agree

	C. Gerald Nicholson
	
	Agree

	D. Hershiel Hayden Jr
	
	Strongly Agree

	E. David McCullough
	
	Strongly Agree

	1.4 The guided scenario(s) I reviewed is presented in a logical order.

	Evaluator
	Comments
	Rating

	A. Robert Peters
	
	Agree 

	B. Michael A. Konosky, Sr
	
	Agree

	C. Gerald Nicholson
	
	Agree

	D. Hershiel Hayden Jr
	
	Strongly Agree

	E. David McCullough
	
	Strongly Agree

	1.5 The graphics and video support the content.

	Evaluator
	Comments
	Rating

	A. Robert Peters
	
	Strongly Agree

	B. Michael A. Konosky, Sr
	
	No response

	C. Gerald Nicholson
	
	No response

	D. Hershiel Hayden Jr
	
	Strongly Agree

	E. David McCullough
	
	Agree

	1.6 The different JTA views are informative.

	Evaluator
	Comments
	Rating

	A. Robert Peters
	
	Strongly Agree

	B. Michael A. Konosky, Sr
	
	No response

	C. Gerald Nicholson
	
	Agree

	D. Hershiel Hayden Jr
	
	Strongly Agree

	E. David McCullough
	
	Agree

	1.7 The guided scenario content I reviewed is engaging.

	Evaluator
	Comments
	Rating

	A. Robert Peters
	
	Strongly Agree

	B. Michael A. Konosky, Sr
	
	No response

	C. Gerald Nicholson
	
	Agree

	D. Hershiel Hayden Jr
	
	Strongly Agree

	E. David McCullough
	
	Agree

	1.8 The fatalgram content I reviewed is complex and promotes collaborative problem-solving.

	Evaluator
	Comments
	Rating

	A. Robert Peters
	
	Strongly Agree

	B. Michael A. Konosky, Sr
	
	No response

	C. Gerald Nicholson
	
	Strongly Agree

	D. Hershiel Hayden Jr
	
	Strongly Agree

	E. David McCullough
	
	No response

	1.9 The guided scenario questions are complex and promote problem-solving.

	Evaluator
	Comments
	Rating

	A. Robert Peters
	
	Strongly Agree

	B. Michael A. Konosky, Sr
	
	No response

	C. Gerald Nicholson
	
	Agree

	D. Hershiel Hayden Jr
	
	Strongly Agree

	E. David McCullough
	
	Agree

	1.10 The connections to the federal regulations from the JTA are helpful.

	Evaluator
	Comments
	Rating

	A. Robert Peters
	
	Disagree

	B. Michael A. Konosky, Sr
	
	No response

	C. Gerald Nicholson
	
	Strongly Agree

	D. Hershiel Hayden Jr
	
	Strongly Agree

	E. David McCullough
	
	Strongly Agree

	1.11 The connections from the JTA steps to corresponding scenarios are useful.

	Evaluator
	Comments
	Rating

	A. Robert Peters
	
	No Response

	B. Michael A. Konosky, Sr
	
	No response

	C. Gerald Nicholson
	
	Strongly Agree

	D. Hershiel Hayden Jr
	
	Strongly Agree

	E. David McCullough
	
	Strongly Agree

	1.12 Maps, diagrams, videos, photographs, and descriptions are accurate.

	Evaluator
	Comments
	Rating

	A. Robert Peters
	
	Disagree

	B. Michael A. Konosky, Sr
	
	No response

	C. Gerald Nicholson
	
	Agree

	D. Hershiel Hayden Jr
	
	Strongly Agree

	E. David McCullough
	
	Agree

	1.13 The resources page information is relevant and useful.

	Evaluator
	Comments
	Rating

	A. Robert Peters
	
	No Response

	B. Michael A. Konosky, Sr
	
	No response

	C. Gerald Nicholson
	
	Agree

	D. Hershiel Hayden Jr
	
	Strongly Agree

	E. David McCullough
	
	Strongly Agree

	Ease of Use

	2.1 Navigation between the JTA view and the scenario view is easy.

	Evaluator
	Comments
	Rating

	A. Robert Peters
	
	No response

	B. Michael A. Konosky, Sr
	
	No response

	C. Gerald Nicholson
	
	Agree

	D. Hershiel Hayden Jr
	
	Strongly Agree

	E. David McCullough
	
	Strongly Agree

	2.2 The text in the training is readable.

	Evaluator
	Comments
	Rating

	A. Robert Peters
	
	Strongly Agree

	B. Michael A. Konosky, Sr
	
	No response

	C. Gerald Nicholson
	
	Agree

	D. Hershiel Hayden Jr
	
	Strongly Agree

	E. David McCullough
	
	Strongly Agree

	2.3 Graphics and video included load properly and are visible.

	Evaluator
	Comments
	Rating

	A. Robert Peters
	
	Disagree

	B. Michael A. Konosky, Sr
	
	No response

	C. Gerald Nicholson
	
	No response

	D. Hershiel Hayden Jr
	
	Strongly Agree

	E. David McCullough
	
	Agree

	Overall Impressions

	3.1 The overall design of the site is appealing.

	Evaluator
	Comments
	Rating

	A. Robert Peters
	
	Strongly Agree

	B. Michael A. Konosky, Sr
	
	No response

	C. Gerald Nicholson
	
	Strongly Agree

	D. Hershiel Hayden Jr
	
	Strongly Agree

	E. David McCullough
	
	Strongly Agree

	3.2 I would recommend this training to others in the Coal Mining industry.

	Evaluator
	Comments
	Rating

	A. Robert Peters
	
	Strongly Agree

	B. Michael A. Konosky, Sr
	
	No response

	C. Gerald Nicholson
	
	Agree

	D. Hershiel Hayden Jr
	
	Strongly Agree

	E. David McCullough
	
	Strongly Agree

	3.3 What I liked most about the training design:

	Evaluator
	Comments

	A. Robert Peters
	The story and answer choices were well thought out

	B. Michael A. Konosky, Sr
	No response

	C. Gerald Nicholson
	Good information and support design is good

	D. Hershiel Hayden Jr
	Very well put together

	E. David McCullough
	The exercise was well thought out and followed the steps a Supervisor should take.

	3.4 What I liked least about this prototype:

	Evaluator
	Comments

	A. Robert Peters
	No Comments

	B. Michael A. Konosky, Sr
	No response

	C. Gerald Nicholson
	All supervisors do not have time and would like someone to help them with this kind of work

	D. Hershiel Hayden Jr
	No response

	E. David McCullough
	No response

	3.5  Suggestions for improvement:

	Evaluator
	Comments

	A. Robert Peters
	For responding to the first question, it needs to say "choose all appropriate answers", not to pick only one answer. Two words appear with no context "on supplies." Remove first 3 words "Enter second answer Walk down the belt ..."

	B. Michael A. Konosky, Sr
	No response

	C. Gerald Nicholson
	No response

	D. Hershiel Hayden Jr
	The use of the term "pinner" might be misunderstood. I think that "roof bolter" would be a better term.

	E. David McCullough
	


Nancy L. Dorset

Mining Technology 
Penn State Fayette.

Evaluated Continuous Miner Fire Scenario
The part of the crew MUST fight the fire - Research has shown that a mine has about 15 minutes to put out the fire. If they do not, the entire area will catch on fire and the area will need to be abandoned and sealed. All mining equipment comes with automatic fire suppression sprays, so there should be no need to turn on the fire suppression system. 

The answers that were correct, by the developers’ accounts were being marked wrong when doing a second attempt. Found it to be very frustrating when after reviewing the previous scenario, she had to answer the questions again. She suggests that the program needs a save option, so that someone can work on the scenario, sign off, and return to where he or she left off. Sometimes 30 minute or 1 hour chunks of time are not available. At this time, this program is not required by MSHA, so the user may only be able to work on the program in short spurts as his mining duties require. 

James Young

Educational Field Services, MSHA

Evaluated Roof and Rib Fall Scenario

Regarding the map, it would not be allowed a pillar line to be mined or developed like your map indicates. i.e. the section is completely surrounded by gob or fall areas, ventilation is impossible, mining cycle is off, haulage is impossible, cycling of the equipment is bad, setting roof support.
Appendix C

Questions - SME visit

1. Discuss the Emergency and Unusual Situations JTA and the Training Responsibilities JTA together to see if the steps are where they should be.

2. Ask about combining the self assessment duty/JTA with the Training Responsibilities JTA. 

3. Ask about the fireboss scenarios and other scenario sources. 

4. Ask about Konoski's section foreman checklists (Cumberland mine visit) and whether there is a place for such checklists in the training. 

5. Ask about Training Responsibilities in depth, what's at stake and how do we prepare this training, e.g., train-the-trainer concept, the NIOSH readings on coaching, PSU session handouts from TRAM, previous MSHA groups prototypes, etc.

6. Share all training evaluations to date.
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