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MSHA Underground Coal Mine Supervisor Training

Before you begin, please be aware:

* This survey allows for one response per respondent.
* After completing the survey, respondents will be prevented from entering additional responses.

+ Respondents that return to a survey later will be able to edit their existing answers.
+ Respondents that return to an incomplete survey will be taken to the point where they left off.

Click "Next" to begin the survey.
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Two major types of evaluation should be executed when developing web-based training: formative evaluations, which occur while the training is still in development, and summative evaluations, which occur after the training is fully developed. Summative evaluations can occur both immediately and periodically after the training system is complete.
Donald L. Kirkpatrick developed an evaluation model widely in use by evaluators of training developed by instructional designers.  Commonly known as “Kirkpatrick’s four levels of evaluation,” this model encompasses evaluative strategies on four levels, including the assessment of a learner’s reaction, learning itself, the learner’s reaction, and value of the training to an organization.  According to this model, evaluation should always begin with level one (reaction), and then, as time and budgets allow, should move sequentially through levels two, three, and four. Information from each prior level serves as a base for the next level's evaluation. Each successive level represents a more precise measure of the effectiveness of the training program. 
Kirkpatrick defines the four levels of evaluation as follows: 

· Level 1 – reaction, a measure of learner satisfaction, assessed through questionnaires, surveys, focus groups, etc.

· Level 2 – learning, a measure of skills and knowledge learned, assessed using observations, interviews, etc.

· Level 3 – transfer, a measure of transfer of the knowledge, skills, and understanding gained during the first year the course is implemented. 

· Level 4 – value to the organization, including dissemination, a measure of cost effectiveness and organizational benefits. 
Kirkpatrick’s model is used for all types of evaluation.  During the evaluation of the MSHA Underground Coal Mine Supervisor Online Training System, level 1 (reaction) evaluations were used primarily as formative evaluations. Assessment questions were also used as part of the formative evaluation on level 2, testing learning while the miner is completing training modules in the training system. Evaluations of levels 2-4 will primarily be used in the future as summative evaluations. These levels and their relation to evaluation of the training system conducted by the 2006-2007 MSHA team will be addressed later in this document.

Usability testing is a type of formative evaluation that focuses mainly on the effectiveness of the instructional or the training materials. Capitalizing on the user’s perspective, this testing provides valuable information for ensuring the effective design of the online learning environments. Some methods of conducting usability testing include focus groups, surveys, tests to assess users’ understanding of the navigation elements in web-based training, expert evaluations, and field studies.  According to Dabbagh & Bannan-Ritland (2005), these methods not only concentrate on the usefulness, effectiveness, and operation of an online system, but also on the users’ perceptions and general impressions of the system.
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How wellthe content matches the actual duties of an underground coal mine supervisor

Check the JTAs and the corresponding views you studied in the training system. (check all that apply)
Online View Worksheet View Spider View

Pre-Shift Examination JTA

Arrive On Section JTA

On-Shift Examination JTA

End of Shift JTA

Emergency and Unusual Situations JTA

Training Responsibilities JTA

e el
e el
e el

_ Idid not study any JTAs

Check the Scenario sections you studied in the training system. (check all that apply)

Part 1 Part2
Pre-Shift Examination of Active Working Section [ r
On-Shift Examination of Active Working Section I I
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Formative Evaluation

Formative evaluation is a judgment of the strengths and weaknesses of instruction in its developmental stages for the purpose of revising the instruction to improve its effectiveness and appeal. Formative evaluation is conducted from a variety of sources, using a variety of data gathering methods and tools (Tessmer, 1993). If the training is developed for web-based delivery, formative evaluation is performed to provide an opportunity to revise content, ensure effectiveness, and improve site appeal based on feedback from usability testing. Formative evaluation may occur at various stages of instructional or training development with a variety of participants. Once methods of evaluation are planned, questions are introduced to participants and data is gathered, organized, and analyzed so that decisions regarding revisions (if any) can be made. 
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~ | did not study any scenarios

Check the items in the Resources section you reviewed in the training system. (check all that apply)

THe  rrining Image  Additional  Additional  Additional  Additional
30 A ‘ Training  Websites "
Videos  Gallery Exercises Scenarios Fatalgrams
CFR Resources
r r r r r r r r

Resources

- | did not review any resources
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Types of Formative Evaluations

Tessmer (1993) defines evaluation as a data gathering process to determine the value of the instruction. According to Tessmer (1993), there are four types of formative evaluations:

· Expert review: Experts, who can be subject matter experts, designers, and instructors review the instruction.

· One-on-one evaluation: One learner at a time reviews the instructions with the evaluator and comments upon it.

· Small group: The evaluator tries the instruction with a group of learners and records their performance and comments.

· Field test: The evaluator observes the instruction being tried out in the actual situation with a group of learners.

The use of Tessmer’s evaluation strategies while conducting the formative evaluation allows the design team to obtain a variety of learner perspectives.   Ideally, an expert review and a one-on-one evaluation are conducted to revise the instruction followed by a small group review that allows further polishing of instruction. The final step is to conduct a field test in the actual learning environment. Because the MSHA Immersion team did not have access to actual miners for review of the training system, evaluations based on one-on-one reviews, small groups, and field tests with actual miners were unable to be conducted.  Several rounds of expert reviews, which are discussed in the “Methods of Formative Evaluation” section, were conducted throughout December 2006 through March 2007.
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Overall, the training content...

Accurately reflected the duties performed by underground

coal mine supervisors

Was appropriate for training new underground coal mine

supervisors

Woas useful as a refresher of mine supervisory duties

The guided scenarios were...

Presented in a logical order
Engaging

Complex and promoted problem solving

Yes, Somewhat
fully

4 3

J J

Yes, fully Somewhat Notmuch

4 3 2
J J J

SurveyMorkey. MHAURd... €3 | -

NOth No, not
muc atall  NA
) 1
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Purpose of Formative Evaluation

The purpose of conducting a formative evaluation for the underground coal mine supervisor training system is: 

· To evaluate the efficiency of the training in terms of content, layout, navigability and functionality of various components.
· To determine whether the training system developed meets the specific objectives provided in the statement of work (2006-2007) by the Mine Safety and Health Administration (MSHA).  
· To determine whether the training system provides specific knowledge and skills required by the underground coal mine supervisors.
· To determine the perceived value of the training system as a refresher training for underground coal mine supervisors.
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The Job Task Analyses (JTAs)

Yes, fully Somewhat MNotmuch Mo, not

atal N/A
4 3 2 1

Were informative 9 J J J J
Provided three different views (online, worksheet, spider) that were useful J J J J
Connections to corresponding scenarios were useful J J J J J
Connections to the federal regulations were helpful J J J g 9
Spiders were useful as job aids J J J J J
Worksheets were helpful to make the JTAS more mine-specific J J J J g

The text and graphics (including maps, diagrams, videos, photographs, and descriptions)...
Yes.fuly Somewhat Notmuch No,not

atal N/A

4 3 2 1
Supported the content J J 9 J J
\Were presented at a level | could understand ) J e) e) 9
\Were visible and readable J J 9 J J

Comments:
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Methods of Formative Evaluation
The MSHA Immersion team used or plans to use the following methods to perorm a formative evaluation which fully addresses its purposes, defined above:
· Expert reviews, via the following formats:

· Focus groups

· Survey instrument

· One-on-one evaluations

One-on-one evaluation: 

A one-on-one evaluation involves one learner reviewing the training system with one evaluator observing the participant. Each MSHA design team member will observe a member from the Hoop Magic and/or the Arlington Minority teams as s/he navigates through the training system. “Hoop Magic” and “Arlington Minority” are peer student teams also enrolled in “EDIT 752: Design and Production of Multimedia and Hypermedia Learning Environments,” an advanced graduate level course.  All teams are working toward the eventual completion of an engaging, interactive web-based design product.  Hoop Magic is also an Immersion team which has been working since late August to analyze, design, and develop a gaming template to allow elementary students to design and create sports-themed games, stimulating student interest and further developing their technology, science and mathematics skills.

This evaluation will help observe how the peer evaluators interact with the system and to capture their reactions (Kirkpatrick’s level one evaluation). Since these teams are not part of the intended user audience, comments regarding instructional content will not be specifically sought. The comments about individual pages of the training system will be recorded by MSHA team members with focus directed towards navigation, appearance, and understanding of page functions from an instructional designer perspective. An observation protocol will be used to record the behaviors and reactions of the peer evaluators. The testing will be conducted in the Commerce I lab. 

Expert review: 

The first expert review evaluation was conducted at the end of the fall semester of 2006 via an online survey developed using SurveyKey.com, a preexisting web-based tool containing survey templates which stores and analyzes user feedback in an easy-to-understand format. In December 2006, the 2006-2007 MSHA immersion team e-mailed directions on how to complete the online survey, as well as a link to the survey to various subject matter experts from MSHA, private mines and other mining industry personnel (Appendix A).  The full results of this survey can be found in the Performance Analysis document delivered on February 5, 2007. All of the experts agreed or strongly agreed that the content was appropriate for training new mine supervisors, that the content was useful as a refresher of mine supervisory duties, and that the guided scenarios reviewed were presented in a logical order.  Not all SMEs agreed that maps, diagrams, and photographs were accurate, and not all connections to the federal regulations from the JTA were helpful.  The comments were very useful in refining of the training system during the spring 2007 semester.
The design approach and the content were further revised after second and third expert reviews, which consisted of two focus group meetings held in January 2007 and March 2007. These focus groups consisted of subject matter experts Ms. Sharon Casto, Mr. Jerry Vance, and Ms. Sharon Cook, representatives of the Educational Field Services of MSHA. Dr. Nada Dabbagh served as the facilitator of this focus group, and the MSHA immersion team members interrogated the SMEs. 

In order to improve the Underground Coal Mine Supervisor Training, a fourth expert review consisting of a second round of survey testing based on level 1 of  Kirkpatrick’s Four Levels of Evaluation will be conducted via an online survey developed using SurveyMonkey.com. Screenshots of the survey can be viewed in Appendix B. The testing will focus on the functionality and the instructional content of the training, along with its overall appeal.  It will allow the MSHA Immersion team to gather feedback on the accuracy and validity of the instructional content and the effectiveness of training system.
Questions within the survey will use a 5-point Likert scale with responses ranging from “Yes, fully” to “N/A.” The learners’ reactions will be captured pertaining to: 

· Content: correctness and clarity

· Ease of use: movement through the site, linking to pages 

· Overall impression: appearance, color, font size

In addition, the evaluation contains blank text boxes for evaluators to enter any additional comments. The survey instrument will store the responses that can be used to revise the training system.  An e-mail similar to the one in Appendix A will be sent to a list of MSHA subject matter experts, mine personnel, and other mine industry professionals who have agreed to help in the evaluation of the training system.  Participation of last year’s MSHA Immersion team will also be requested in evaluating the training system using this survey. An email addressing the purpose and requirements of the evaluation will be emailed to members of the 2005-2006 MSHA Immersion Team. 

Since the training system will be fully implemented by MSHA after the end of the 2006 – 2007 term, recommendations for conducting levels two, three and four training evaluation are also included in this document. 
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How the activities/materials helped me to understand the content and achieve the objectives.

Yes, fully Somewhat MNotmuch Mo, not

atal N/A
4 3 2 1

The tirme given to complete the scenarios was appropriate J J J J J
I had the materials | needed to complete the scenario J J J J J
I had enough career experience to understand the material and complete the J J J J J
training
Objectives were clear and easy to understand J J J J J
Comments:

<< Prev Next >>
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Next steps (Summative Evaluation)
In “Real World Instructional Design,” Katherine Cennamo and Debby Kalk explain that a summative evaluation takes place after the final product is in use in the field, and looks at how well the full product works in its intended environment (Cennamo & Kalk, 2005).  Since all members of the MSHA Immersion team will graduate before the product is released into the mine industry, it is currently impossible for us to conduct a summative evaluation of the Underground Mine Supervisor Online Training System. It is our hope that a future MSHA Immersion team is able to continue our work and finish developing the six additional duties commissioned by the Mine Safety and Health Administration, as well as fully evaluate the six duties that the 2006-07 team has developed.

The following paragraphs provide information on evaluating the training system based on Kirkpatrick’s levels 2-4:

· Level 2:

· The assessment questions integrated into the guided scenarios of the online training system are assessing a miner’s knowledge learned and skills developed (Kirkpatrick, 1998).  These questions directly correlate with circumstances in a guided scenario, which tests the miner’s knowledge and ability to use related concepts correctly within the scenario.  

To determine whether the miner possessed this knowledge before encountering the guided scenarios, a future Immersion team could develop and implement preassessment questions corresponding to each guided scenario.  Preassessment performance will be compared to the miner’s performance answering questions during the scenario.  A tracking system, which would insert answers into a database while the miner is completing scenarios and later determine percent of answers correct, would need to be implemented by a future Immersion team to ensure the validity of these assessments.

· Miners could also be tested on level 2 if they use this training system as a preparation tool for the mine supervisor examination. Some questions appearing on that examination will possibly test the knowledge gained as a result of completing the training system. (Note: our training system is not intended to be the sole preparation tool for this purpose.)

· Level 3: 
· This would be determined when and if a correlation between the effectiveness of the training system and a reduced amount of fatalities and injuries at an underground coal mine could be realized. These statistics are very difficult, if not impossible to gather, as physical conditions in an underground coal mine can be unpredictable and many accidents cannot be prevented. Miners working in mines whose miners completed the training could be compared (via survey, observation, or interviews) to those working in mines who did not complete the training, but because conditions and circumstances differ greatly at individual mines, efficacy of the training system using via this method would be very difficult to measure.

· Level 4: 
· A Level 4 evaluation answers such questions as “Is training contributing directly to the business objectives of the organization?”, “Did the training accomplish its original business and organizational goals?” and “How much have essential business processes improved as a result of the training?” (Horton, 2001)  For our purposes, these questions are nearly impossible to answer, because the miner will a) receive the information and the skills learned in the training system through other methods (e.g. via on-site training, mentoring, hands-on experience), and b) generally be undertaking the training system as a refresher course. If a miner’s skills prevented an accident or fatality, it is impossible to know the exact source, or sources, of the knowledge and skills used.

A future Immersion team could analyze the results of our evaluation and use them to effectively develop the remaining six duties and continue to improve the existing duties.

Appendix A
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Howthe navigation helped or hindered your use of the training system

Yes, fully Somewhat MNotmuch Mo, not

atal N/A
4 3 2 1
The top menu tabs always let me know where | was J J J J J
The left side menu always lets me know where | was J J J J J
Navigation between the JTA view and the scenario view was easy J J J J
Navigation within the scenario and JTA views was easy J J J J J
The text inthe training was readable J J J J J
Graphics and video included loaded properly J J J J J
Alllinks connected successfully to their source J J J J J

Comments:
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Correspondence with SMEs

December, 2006

Sample email:

Dear Mr. Young,

Thank you for taking the time to advise the George Mason University Immersion team on the Job Task Analyses and instructional components of our training system. Over the past few months we've had the opportunity to work with subject matter experts from across the mining industry as we've developed an online training system for underground coal mine supervisors.

This training system, built in cooperation with the Mine Safety and Health Administration, specifically targets miners with 1-3 years of experience and current underground coal mine supervisors.

We are inviting you to review this training system and assist us in improving a specific online module. In addition to reviewing a specific module, you are welcome to view all parts of the training sytem. This is currently a private test for invited subject matter experts, however you are welcome to share this invitation with current and former underground coal miners and supervisors.

This system has not been released to the public, so bear in mind that there are still some features under development. To take part in the review, simply follow these steps:

1. Click http://supervisor.mineindustry.com/scenario/roof-rib/roof_fall/
to view Roof Fall Entrapment, a scenario about a roof fall in an underground coal mine. You will be prompted for a username and password.

Please use:

Username: GMUeditor

Password: greencoal

2. After completing the scenario, complete an easy online survey. The survey is available at

http://www.surveykey.com/s.cfm?SID=77ECEA31-F2AE-5D3E-4FAB23140AC142D5.

3. After completing the survey, feel free to explore other parts of the online system at http://supervisor.mineindustry.com.

We look forward to receiving your feedback on the online system. If you have any questions, please feel free to send them to Abigail Jones at ajoneb@gmu.edu.

Thank you,

2006-07 George Mason University Immersion Team

Appendix B
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How accessible is the training for the target audience

Yes, fully Somewhat MNotmuch Mo, not

atall N/A
4 3 2 1
Itwas more convenient for me to complete this training atwork J J J J J
Itwas more convenient for me to complete this training athome ) e) e) e) e)
I have unlimited access to the Internet J J J J J
Comments:
=< Prev Next >>
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Identifying factors which might keep you fram using the skils you would lear with this training

Strongly Agree Agree  Disagree  Strangly Disagree

atall A

a 3 2 1
My supervisor doesn't agree with the procedures taught ) J J J J
The people | wark with dan't know how to da this J J J J J
If I do It, | won't meet my production goals J J J J J

What other reasons might affect whether or not you use the skills learned from the training on the job?

As aresult of this training, what will you do differently?
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Screenshots of Evaluative Survey (created in SurveyMonkey.com) 
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Give your overallimpression of the training systerm

Yes, fully Somewhat MNotmuch Mo, not

atal N/A
4 3 2 1

The design is attractive and appealing J J J J J

The training system is comprehensive and communicates professionalism J J J J

The training stresses the importance of federal regulations and safety J J J J J

I found this training helpful J J J J g

Iwould recommend this training to others in the coal mining industry J J J J J

Were there any aspects of the training that were confusing or unclear?
Yes No
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If you answered "Yes" to the previous question, please explain.
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JTAs

JTA Multiple Views

Scenarios

Pre-Shift Examination of an Active Working Section

On-Shift Examination of an Active Working Section

Emergency and Unusual Situations

Connection to the Federal Regulations

Multiple Ways to Navigate

Connections to Fatalgrams

Resources
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What three topics are most important to you for on-th-job success which are not covered in this training?

1
2
3

What | liked most about the training system:

What | liked least about the training system:
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Thank you for your feedback!

2006-2007 GMU MSHA Project Team
When you click "Done." you will be redirected back to the training system where you may need to reenter the usemarne and password you
received by email
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Kirkpatrick’s Four Levels of Evaluation
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