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	· Reqs & Design Evaluation  

	Requirements Review
	· Started
	
	

	
	· Completed
	
	

	Instructional Systems Design (ISD) Review
	· Started
	
	

	
	· Completed
	
	

	User-Simulation Interaction (USI) Review
	· Started
	
	

	
	· Completed
	
	

	Reporting the Results
	· Started
	
	

	
	· Completed
	
	

	· Prototype Evaluation 

	Pluralistic Walkthroughs 
	· Started
	
	

	
	· Completed
	
	

	Focus Groups
	· Started
	
	

	
	· Completed
	
	

	Reporting the Results
	· Started
	
	

	
	· Completed
	
	

	· Final Evaluation 

	Experiment
	· Started
	
	

	
	· Completed
	
	

	Reporting the Results
	· Started
	
	

	
	· Completed
	
	


[image: image37.png]


[image: image38.png]



Nov 2010

	Medical Simulation TRaining TEchnology EvAluation DesIgner | STTC


[image: image39.jpg]


[image: image2.jpg]



[image: image40.png]


[image: image41.png]


[image: image42.png]QSDi





Preface
This workbook provides a brief primer on Training Effectiveness Evaluation (TEE) and presents the Medical Simulation TRaining TEchnology EvAluation DesIgner (MST-READI) methodology (Riddle & Chapman, 2009) along with a blueprint for implementing the methodology. The workbook is intended to aid researchers in conducting valid training evaluation research with the ultimate goal of assessing the ‘READI’-ness of medical simulation training technologies within a wide variety of military medical simulation training contexts.
The organization of the workbook reflects the MST-READI methodology.  Tabs along the top of the book mark major sections. Tabs along the side separate evaluation- specific activities within each section.

	Evaluation always begins with Getting Started.
	
	The R&D phase dictates where to go next.


                                   









In addition to the workbook, two other technologies have been developed to enhance the ease and use of implementing the MST-READI methodology. These three resources are intended to be used in conjunction with one another: the MST-READI Workbook, MST-READI Website and MST-READI AKO Site. 

	Workbook
	Website
	AKO

	· Overview - Training effectiveness evaluation & MST-READI 
· Worksheets & templates - Paper-based to work through, record and share the evaluation plans
 
	· Overview - Training effectiveness evaluation & MST-READI (abbreviated)
· Worksheets & templates - Downloadable for tailoring & electronic entry
· Multi-media demonstrations & education
· Links to internet resources
	· Library - relevant articles, examples, (e.g., completed IRB forms), & other resources
· Discussion forum


The MST-READI methodology was developed for use by program managers in conjunction with evaluation experts. Managers with less research experience can obtain both a better understanding of the training evaluation process as well as guidance in conducting evaluations, while more experiences managers may find it efficient to use MST-READI given the various tools, templates, forms, guidance, etc are gathered together and maintained in one place.
The Getting Started section of the workbook encourages preparation and information gathering prior to beginning evaluation(s). 

Subsequent sections support each evaluation phase within the MST-READI methodology:

· Requirements Analysis and Design Evaluation

· Prototype Evaluation 

· Final Evaluation

Each section is organized in a similar fashion: 

· Introduction. Overview of the particular evaluation phase including specific preparation activities intended to facilitate efficiency in executing the evaluation. 
· Methods. Presentation of one or more methods for conducting the evaluation. For each method: 
· a method overview is provided, followed by 
· guidance on developing the protocol, collecting the data, analyzing the data and reporting the results of evaluation research.
Keep in mind that the workbook and supporting tools are meant to be used over multiple sessions across several months. For instance, the getting started section would be completed early on (and updated in an iterative fashion as information became available) and the evaluation sections come into play one at a time over the course of the technology development period. 
Although this workbook presents and recommends a systematic methodology supporting evaluation across the training technology development lifecycle, it is important to remember that the methodology is intended as a guide providing a scientifically sound sequencing to methods resulting in potential enhancements to training effectiveness and to documentation of that effectiveness. The methods presented in the MST-READI methodology can be applied in different ways as the situation demands.
Acknowledgements.  The MST-READI methodology and supporting technologies have been developed by OSDi and CWS through the funding and support of the Simulation Technology Training Center (STTC). Special thanks are offered to Christine Allen, Jack Norfleet, Bill Pike and Mathew Hackett for their guidance and input developing the MST-READI methodology and supporting technologies.
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Introduction
MST-READI is a training evaluation methodology, comprised of guidance, tools and resources to support Training Effectiveness Evaluation (TEE) research across the R & D lifecycle. MST-READI leverages several popular training effectiveness evaluation models. In this introduction we provide a brief overview of these models followed by the presentation of the MST-READI methodology.
Training Effectiveness Evaluation 
A number of models have been developed presenting approaches to training evaluation research. By way of introduction to the MST-READI methodology, we review two widely known models from which MST-READI draws—Kirkpatrick’s model of training effectiveness and Training Intervention Evaluation Research (TIER), along with a broader systems approach to evaluation.  

Kirkpatrick’s 4-level model of Training Effectiveness Evaluation (1959) is perhaps the most commonly used framework for assessing training effectiveness:
	Level
	Description
	Assessment Method

	1

Reaction
	How do participants react to the training?
	participant reactions are typically assessed through self reports (e.g., participant feedback questionnaires, focus group sessions with participants, and recording informal participant comments observed by researchers)

	2

Learning
	To what extent does participant knowledge and skills improve (and attitudes change) as a results of training?
	skill acquisition can be evaluated by administering pre- and post-test scores, examining simulation metrics, collecting on-the-job assessments, and by gathering supervisor ratings or reports of performance.  Attitude changes can also be captured through supervisor, co-worker and self reports

	3

Behavior
	To what extent did participants’ behavior transfer to the workplace as a result of training?
	Behavior transfer can be captured via self-assessment questionnaire, on-the-job observation and ratings from customers, peers and superiors

 

	4

Results
	What organizational benefits resulted from the training?
	Indicators of organization level effects of training can be obtained from unit performance reports, quality inspections, and interviews with organizational leaders


Moving from one level to the next – from training evaluation via individual trainee reactions through assessment of organizational results - presents increased complexity and a multitude of new challenges and threats to the validity of the research for the evaluator.  The training effect must be robust and the research design sensitive enough to capture the effect amid various extraneous variables.
Van Buren & Erksine (2002) note that the American Society for Training and Development’s 2002 state of the industry report indicated that 78% of TEEs conducted by organizations did so by obtaining user feedback (Level 1 evaluations). Thirty-two percent conducted level 2 evaluations examining skill acquisition, only 9% completed transfer studies and 7% examined the organization level impact of the training. Moving from one level to the next – from training evaluation via individual trainee reactions through assessment of organizational results - presents increased complexity and a multitude of new challenges and threats to the validity of the research for the evaluator.  The training effect must be robust and the research design sensitive enough to capture the effect amid various extraneous variables.  

The Training Intervention Effectiveness Research (TIER) model presents 4 stages to training effectiveness research, beginning with Formative and Process research during training development and moving to Outcome and Impact evaluation of the short and long term training impact, respectively, of the mature training program.
	Stage
	Description

	1

Formative Research
	training needs, goals, and objectives are defined and initial training and assessment materials are developed with input from subject matter experts, end users and trainers

	2

Process Research
	preliminary materials and instructional strategies are pilot tested to assess the validity of instruments, and develop recommendations for refinement and finalization of materials

	3

Outcome Research
	focuses on determining if the training is affecting outcomes in the hypothesized direction, such as increasing skills or knowledge or reducing time to skill acquisition

	4

Impact Assessment
	the long term effects of the training on the individual, as well as the organization are investigated


Integrated Model of Training Evaluation and Effectiveness. Other TEE models take a systems perspective. Alvarez, Salas, Garofano (2004) expanded upon existing models of training effectiveness and present an updated and combined model of training evaluation and training effectiveness. This model emphasizes the distinction between evaluation and effectiveness: Evaluation - learning at the end of training resulting in Changes in Learners; Effectiveness - transfer to the job resulting in Organizational Payoffs. The Alvarez et al. model includes six measures of effectiveness similar to Kirkpatrick’s but making explicit the contributions of attitudes (self efficacy) and cognition in addition to post training and lasting effects on behavioral performance. A major difference between this model and the Kirkpatrick model however is the inclusion of and attention to context – the impact of other variables: individual, training and organizational characteristics -- on training evaluation and effectiveness.

After systematic review of the medical simulation based training domain, a number of papers (Bradly, 2006; Scalese, Obeso, & Issenberg, 2008; Issenberg, McGaghie, Petrusa, Lee Gordon, Scalese, 2005) conclude that the field of medical simulation needs not only more research, but more rigorous research in order to advance the field of simulation based medical education.  Although many experimental studies report face, construct, and content validity of various medical simulators, research is lacking regarding the key question of predictive validity, that is, does simulation performance predict future performance (Scalese, Obeso, & Issenberg, 2008). 

The theoretically, empirically and practically based MST-READI training evaluation methodology is intended to provide guidance for systematic and rigorous evaluation of US Army Research, Development and Engineering Command-Simulation Systems Training Center (RDECOM-STTC) medical training simulations. The methodology presented in this report leverages and integrates key evaluation concepts represented in models above such as:

· Many operationalizations of ‘effectiveness’ exist. Valid assessments of training effectiveness can be conducted assessing individual and organizational attitudes, perceptions, behaviors and performance. 

· Effective training begins with sound training system design.  Training effectiveness evaluation, like system development, is an iterative process, beginning during training system design and development and continuing through assessment of the final training system’s impact on learning, performance on the job and organizational outcomes.

· Training and training evaluation does not occur in a vacuum. Multiple factors impact the effectiveness of as well as effectiveness assessments of the proposed training value of a simulation.

Furthermore, to respond to the need for more scientifically rigorous evaluation of medical simulation training, particularly in military settings, MST-READI leverages and integrates training & evaluation sciences (principles and empirical evidence), with practice-based lessons learned (opportunities and challenges of conducting research in military environments), and existing research on medical simulation effectiveness (factors leading to medical training simulation effectiveness) into a integrated methodology providing guidance in the planning, design and conduct of scientifically sound medical simulation based training evaluation research.
MST-READI Methodology Overview
The goal of MST-READI is to support evaluators though the training evaluation research process for a given medical simulation within specific training evaluation contexts.  The research process involves planning and preparation, developing a protocol, collecting data and analyzing and reporting the results. The training evaluation conditions—including constraints and opportunities within the evaluation environment—along with principles of evaluation and practical lessons learned from the field influence the specifics the research process.
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Figure 1. The research process (left); evaluation research across simulation development (right).

As shown on the right side of Figure 1 the research process can be applied at any level of system maturity to assess various questions of training effectiveness throughout the development process. 
MST-REASI provides guidance and support for training effectiveness review and evaluation from the technology ‘project start’ through the Final Deliverable’ (Figure 2).
____________________________________

Bradley, P. (2006). The history of simulation in medical education and possible future directions, Medical Education; 40, 254–262
Issenberg SB, McGaghie WC, Petrusa ER, Lee Gordon D, Scalese RJ. (2005). Features and uses of high-fidelity medical simulations that lead to effective learning: a BEME systematic review. Med Teach, 27(1), 10-28. 

Nielsen, J. (1993). Usability engineering. Boston, MA: AP Professional.
Scalese, R., Obeso, V. & Issenberg, SB. (2008) Simulation Technology for Skills Training and Competency Assessment in Medical Education, J Gen Intern Med., 23(1), 46–49.

[image: image5.emf]Getting 

Started

Final System 

Evaluation

Prototype 

Evaluation

Medical Training Simulation R & D

Human Factors & Subject Matter Expert

Target Trainees

Evaluative 

Perspective

Training & Evaluation Expert  

Methods

Formative

Summative

Collecting the Data



Walkthrough



Focus group

Collecting the Data



Experiment  OR



Quasi-Experiment OR



Non-experiment

Products

Feedback

Developing 

the Protocol

Developing 

the Protocol

Data 

collection 

protocols 

IRB template

Consent form 

template

Data 

collection 

protocols 

IRB template

Consent form 

template

Planning

Project 

Planning

Requirements & 

Design Evaluation 

Data 

collection 

protocols

Feedback

MST-READI Methodology & Timeline

Reporting the Results



Feedback



Publication

Reporting the Results



Feedback



Publication

Reporting the Results



Publication

Collecting the Data



Requirements 

Review



ISD Review



User-Simulation 

Interaction Review

Walkthrough 

template

Templates for focus 

group questions and 

observer guides

Demographic survey

Usability survey

Experimental 

design guidance 

Alternate Design 

guidance

Library of examples

Self report surveys

MST

-

READI Tools

Project 

Start

Final 

Deliverable

Prototype

Development

Design

Developing 

the Protocol

Requirements 

Analysis Checklist

Design Checklists:

ISD

User-Simulation 

Interaction


Figure 2. MST-READI methodology.
Training effectiveness evaluation is an iterative process and ideally should be conducted during three critical stages of the Simulation Research & Development Process. The evaluation goal during the Design and Prototype Development stages is Formative—to provide feedback to simulation and instructional designers intended to improve the training product. After the Project Start, the Requirements & Design Evaluation is completed to review and provide feedback on the process through which the simulation requirements have been defined and the design storyboards—design of both the human-technology interface and the instructional strategy. Upon implementation of a working Prototype, the Prototype Evaluation assessing usability, and the accuracy of training content along with user reactions should occur.  The evaluation goal for an end product or delivered simulation is Summative—to determine if the training had its intended impact. A Final System Evaluation examining the effect of the Final Simulation on training outcomes and organizational effects should occur once the simulation is fully developed.
Design Evaluation is conducted in the earliest stages of training product research and development to provide formative feedback to simulation developers.  Design Evaluation methods include instructional system design and usability inspection of storyboards depicting instructional strategies and human-simulation interaction.

The goal of a Prototype Evaluation is typically formative – to provide final design feedback to developers; however, initial summative information can be gathered as well. ‘Prototype Evaluation’ refers to a collection of methods for obtaining limited performance information and participant feedback on a given medical training simulation. These methods include Observation, Focus Group, and Survey, and are to be used in sequence within a single session involving small groups (6-10 participants).   

The Final Evaluation focuses on trainee learning outcomes and longer term organizational impacts of the medical training simulation. Depending upon the training evaluation situation and the characteristics of the simulation, the final evaluation may include a true experimental design, quasi-experiment or non-experimental design.

The MST-READI methodology supports completion of all four steps for all three evaluations conducted in serial fashion as the development of the training simulation advances from project inception to final deliverable. When circumstances dictate (e.g., resources are very tight, the technology is already past the requirements and design stage, etc.), the methodology can also be used to support the planning and execution of a single evaluation.
As mentioned previously, the research process for any evaluation begins with Preparation and then follows four steps: Planning (developing a protocol), Data Collection (designs and procedures), Data Analysis (qualitative and quantitative) and finally Reporting the Results (providing feedback and reporting).  

Preparation. Regardless of the type of evaluation being conducted, the approach to preparation remains the same. At the start of a simulation evaluation an initial project plan should be developed providing a general overview of the evaluation goals (e.g., single or multiple evaluations) and timeline for that simulation. For each specific evaluation a research team must be assembled, initial consensus must be reached regarding the purpose of the evaluation, the evaluation situation or conditions must be defined, the characteristics and capabilities of the training simulation must be understood, and previous literature should be examined. Establishing a team and a plan and gathering the relevant information provides a foundation for planning the evaluation(s). 

Each specific evaluation should begin with a kickoff meeting during which time the initial evaluation team collectively discusses preparations for the current research. During the kickoff, the team will identify preliminary requirements for specific areas of expertise (and the potential need for additional team members), and will work together to define and develop a shared understanding of the evaluation project purpose and initial requirements and constraints (such as scope, time, money, and the availability of relevant resources). 

Developing the Protocol - The protocol or research plan assists you in preparing to 1) conduct valid research and 2) to navigate the practical challenges of collecting data in military environments. The plan will outline the research protocol—a detailed plan for the evaluation research appropriate to the evaluation type being conducted, potential logistical considerations, and ideas for addressing them.

Collecting the Data - Data collection involves executing the procedures defined in the protocol to gather and store information in support of the research goals. Evaluation data may be collected from training system development subject matter experts such as instructional designers, human factors engineers, and experienced program managers, medical subject matter experts, such as instructors, and medical trainees representing members of the future user group. Participants are presented with the medical simulation and data is collected in accordance with the procedures specified in the research protocol. Data is then analyzed to determine results.

Analyzing the Data – Data analysis will differ depending upon the type of data collected. Data from formative evaluations will be summarized qualitatively and quantitatively when descriptive data (e.g., average response rating on a survey) is available. Summative analysis will include not only descriptive analyses but also include inferential statistics (e.g., p-values).

Reporting the Results - The final step involves writing up and disseminating the results of the research. Results should be communicated to the relevant stakeholders. The research purpose and audience determines the general format for reporting the results (e.g., standardized feedback to simulation developers, technical research reports, presentations, etc.). Research documentation should be shared for immediate consumption and when appropriate added to the MST-READI database on Army Knowledge Online (AKO). 

The data collection methods in MST-READI include experimental, quasi-experimental and non-experimental approaches. The methodology capitalizes on the characteristics and strengths of each of these approaches to meet the evaluation needs at various points in the training technology development lifecycle.

	
	Experimental

(a.k.a. true experiment)
	Quasi-experimental
	Non-experimental

	Benefits
	· Highly controlled

· Establish cause & effect 

· Compare groups
	· No random assignment 
· Longitudinal research 

· Real world 
	· Reflects real world 

	Limitations
	· Feasibility
· Artificiality due to control

· IRB - time consuming
	· Bias due to nonrandom assignment
· IRB - time consuming
	· No control – limited generalizability


Given what we know about the various methods - benefits and limitations - and typical simulation development stages the table below offers general guidance for technology evaluation across the various stages of simulation development.

	
	Design
	Prototype
	Final

	Non-experimental
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	Quasi-experimental
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	Experimental (a.k.a. true experiment)
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  summative

Further information such as conditions of use and additional details regarding designs and how to choose among them are presented in the evaluation tab indicated in the table above.

Every Training Evaluation is Unique. The evaluation must consider the characteristics of the simulation and the specific training evaluation situation, along with the goals or purpose of the assessment, and integrate those considerations with principles of ‘good science’.
Getting Started
Investing time in planning and preparing for your training technology effectiveness research will improve the validity and efficiency of your research.  Whether you are planning a single evaluation such as the last,-final evaluation- of the methodology or a series of evaluations from project start to evaluation of the final deliverable, you should begin in the Getting Started section. This section contains an introduction to evaluation project planning as well as a Project Planning worksheet to help you consider important issues impacting your evaluation plans.  
Project Planning

An initial project plan should reflect a blueprint of sorts for ensuring the training effectiveness of a training simulation technology; that is, identifying which components of the methodology will be used to evaluate the medical training simulation of interest. In addition, the project plan should include an initial estimate of scope, logistical considerations and a projected timeline for accomplishing the simulation evaluation goals. The Project Planning Worksheet has been developed to assist the program manager and evaluation team and should be reviewed and updated as necessary.

It is important to note that project requirements and constraints often evolve or become more concrete over time (e.g., defining the location for the data collection may impose additional or different considerations than originally anticipated); therefore it will be important to maintain communication among the team and between the team and the site point of contact during each phase of the project.

This is an iterative process—you will likely collect much of planning information over time. Additionally, initial answers to some questions may change as you answer others. An updated worksheet serves to make the situation concrete as well as to ensure team members have a common understanding of the TEE conditions within which they are working.
The Project Planning worksheet helps you 1) consideration issues relevant to your evaluation, 2) organize your approach to examining those issues, and 3) maintain a running record of the evaluation plan and changes to it. 
Specific considerations include:

· Type of Simulation - The characteristics of the simulation themselves will have an impact on the evaluation planning. Factors such as the simulation type, level of maturity, system objectives, instructional strategy, and assessment methods help to define appropriate evaluation approaches and for summative research will impact your research protocol. 

Table 1. Training technology type.

	Type
	Description
	STTC Example

	Written 
	Paper-based simulations
	TC3 Card Game

	Patient models
	Basic mannequin, low fidelity simulation models, part task simulators.  Provide a visual experience, augmented with haptic capabilities.
	STAT trainer

	Computer/ Screen based 
	Computer/PDA in networked or standalone mode with simulation software such as games, videos, Virtual Reality and surgical simulators.  
	TC3 Simulation    Mobile Medic Application

	Intermediate fidelity patient 
	Computer controlled programmable full body size patient simulators. Not fully interactive.
	Combat Trauma Patient Simulator

	Interactive patient 
	High fidelity, computer controlled, physiological model driven patient simulators. Different patients & scenarios. Fully interactive.
	

	Immersive Scenario Support
	Patient fidelity; Environmental Fidelity; Psychological Fidelity
	Prosthetics, Moulage, Odor, mobile MSTC


· Purpose of the evaluation - The purpose or goal of the evaluation(s) is very important – for a given phase of evaluation research it influences what kind of information you will collect, how you will conduct the evaluation, and how the results should be presented to support use by stakeholders so it must be specified early in the process. 
· Resources – in planning for several potential evaluation phases, it is important to get an initial idea of the availability of significant resources and constraints. 
· Evaluation research team – A training evaluation research team should be assembled consisting of representatives of multiple stakeholder communities and including relevant expertise. This worksheet will help you identify the expertise required for specific evaluations and give you an opportunity to identify training evaluation team members who fit each role. Note that the purpose of the evaluation is important in identifying requirements of team members, for example, what types of knowledge and expertise will be needed, so define your purpose in parallel or iteratively with team development.

Table 2. Evaluation team member requirements.
	Required Perspective or Expertise
	Purpose
	Potential source(s) & team member input

	Leadership & Vision 
	· Provide vision & insight on resources, opportunities  & constraints

· Engage team members early in evaluation project planning. Ensure all team members are 'in the loop' & that their interests are represented.
	Driving Perspective: Sponsoring organization (e.g., RDECOM ) 

	Domain Expertise
	· Feedback on logistics of implementing research (e.g., potential for utilization of site resources) 

· Expert Raters (e.g., review training content; assess trainee performance)
	Driving Perspective: Site POC, Instructor

Supporting Perspectives: any team member with domain knowledge

	User Representation
	· Target audience feedback on technology
	Driving Perspective: User community

	Research Design Expertise
	· Design & administration of rigorous evaluation especially for complex data collections & analysis
	Driving Perspective:  Sponsoring or other organization (e.g., ARI)

Supporting Perspectives: Contractor

	Human Factors Expertise
	· Examine human - system interaction & impact on trainee outcomes & simulation performance.

· Provide recommendations for modifications. 
	Driving Perspective:  Sponsoring or other government organization

 Supporting Perspectives: Contractor

	Instructional Design Expertise
	· Examine pedagogical approach & instructional strategy implementation.

· Provide recommendations for modifications. 
	Driving Perspective:  Sponsoring or other government organization 

Supporting Perspectives: Contractor

	Training Technology Expertise
	· Understand simulation capabilities & limitations. 

· Technology support during data collection 
	Driving Perspective: Vendor POC;  Vendor documentation
Supporting Perspectives:  Any team member with simulation knowledge

	Site knowledge 
	'Ancillary team members' facilitate the logistics of preparing for & collecting lab & field data.  
	Driving Perspective: Site POC; IT support

	IRB expertise
	Guidance on understanding IRB requirements and completing approval request.
	Driving Perspective: IRB POC; Any team member with IRB  knowledge


Review this introduction as needed during the completion of the Project Planning worksheet.

Start early! Valid training evaluation throughout the research and development process requires a significant amount of preparation and planning. Begin thinking about the evaluation strategy at the very start of the simulation R & D.

Evaluation Project Planning 
Evaluation Leader: _____________  Date: ____   Technology Name: _____________________________                     

An initial Evaluation Project Plan should reflect long term evaluation goals for a given training technology and provide a blueprint of sorts for: 
1. Facilitating the effectiveness of a training simulation technology through assessment and feedback; and
2. Documenting the technology’s value added (e.g., effectiveness and efficiency). 
The program manger and evaluation team should review and update the plan as necessary given that project requirements and constraints often evolve or become more concrete over time. The steps or topics below should be reviewed at an evaluation project kick-off meeting.  
Evaluation Project Planning steps
Step 1: Define the goal or purpose for the technology evaluation project.
Step 2. Identify resources and related issues. 
Step 3. Document the technology type.
Step 4: Identify the evaluation(s) to be conducted
Step 5. Identify TEE research team requirements
Step 6: Consider Institutional Review Board (IRB) issues!
Step 1. Define the goal or purpose for the technology evaluation project.

The primary goal driving the development of the technology is to: 

· Improve trainee performance over other training approaches

· Be more cost/manpower efficient

· Enhance the fidelity of the training context

· Other: 
Write a purpose statement for your evaluation research that addresses:
· The motivation behind your evaluation research, e.g., obtains additional R&D program funding; identify opportunities for training cost savings. 
· How the results of your study will be used, e.g., determine training time requirements; demonstrate training tradeoffs, e.g., simulation time in exchange for live tissue training. 

· To whom the results will be reported/ presented, e.g., PEO STRI, user communities, scientific journal, Congress, military and civilian conferences.

Purpose Statement:
Preparation and Planning is Evolutionary. Anticipate an evolution of your evaluation preparation and planning as you gather more information about the purpose, available team members, opportunities and constraints related to the evaluation site conditions, and characteristics of the training simulation.

Step 2: Document the technology type. 

Indicate the technology type (if necessary, review the training technology type table presented earlier on page 7).
· Written 

· Patient models

· Computer/Screen based 

· Intermediate fidelity patient 

· Interactive patient 

· Immersive Scenario Support

· Other:
Step 3: Identify the evaluation(s) to be conducted
Place a checkmark next to the R & D stage(s) you anticipate evaluating. Circle or highlight the methods recommended by the methodology.
	Simulation Stage
	Purpose
	
	The MST-READI methodology recommends…

	· Design
	Formative
	
	Requirements Review (pg 13
Instructional Systems Design Review (pg 25
Heuristic Review (pg 31)

	· Early Prototype
	Formative 
	
	Pluralistic Walkthrough (pg 49)

Focus Group (pg 59)

	· Final Simulation
	Summative
	
	True Experiment (pg 81) 


Establish an evaluation timeline 

Construct a high level evaluation project timeline that includes the evaluations identified above. The suggested post award completion milestones are generic targets based on a 12 month product R&D cycle. Modify these as necessary. For tracking purposes, this can be expanded and entered into project management software.
	Method & Steps
	Suggested post award completion


	Projected Start Date
	Projected Completion Date

	
	BAA
	SBIR
	
	

	Getting Started
	Immediate 
	Immediate
	
	

	Project planning
	
	
	
	

	Requirements & Design Evaluation
	By 3 mos
	By 6mos
	
	

	Requirements Review
	
	
	
	

	User-Simulation Interaction
	
	
	
	

	Instructional Design
	
	
	
	

	Prototype Evaluation 
	By 8 mos
	By 12mos
	
	

	Walkthrough
	
	
	
	

	Focus Group
	
	
	
	

	Final Evaluation
	By 11 mos
	By 20 mos
	
	

	Plan Development
	
	
	
	

	Data Collection
	
	
	
	


Evaluations should be Comprehensive & Rigorous. The evaluation strategy should be as comprehensive and rigorous as possible given the constraints of the TEE situation and should employ qualitative and quantitative analytical techniques to derive information about the program under consideration.

Step 4. Identify resources & related issues.
Identify resources required and available to conduct the research.  For example,

· Money - travel and labor for multiple evaluations, development of materials such as scenarios 
· equipment such as laptops to run a simulation; 
· Researchers – who is available to support data collection and when, etc.
· Site – data collection sites availability and resources

	Contractor resources
	

	Government resources
	


Step 5. Identify TEE research team requirements
The table below will help you identify requirements for expertise not available in-house. 

· Consider the evaluation(s) to be conducted (identified above).  List any unique evaluation considerations:

· In the table below identify individuals who might fulfill each role (one person may fulfill multiple roles). Review the evaluation team member requirements table presented earlier on page 8, if needed.
	
	Formative
	Summative
	Potential Team Member 

	
	Design Evaluation
	Prototype Evaluation
	Final Evaluation
	

	Leadership and Vision 
	√
	√
	√
	

	Domain Expertise (e.g., instructor)
	√
	√
	 
	

	User Rep  (e.g., instructor/medical personnel SME)
	 
	√
	√
	

	Evaluation Research Design Expertise
	 
	 
	√
	

	Human Factors Expertise
	√
	√
	 
	

	Instructional Design Expertise
	√
	 
	√
	

	Training Technology expertise (e.g., contractor)
	√
	 
	 
	

	Research Site knowledge & perspectives (e.g., site POC)
	 
	√
	√
	

	IRB expertise
	 
	 
	√
	


Multi-disciplinary and include multiple stakeholders. Teams should be composed of individuals offering a variety of different perspectives and expertise.  Having the right team including individuals with specific skill sets and representatives of the user community may impact options available to researchers, e.g., without community representation there may be resistance to conducting controlled experimentation which could preclude the use of recommended research designs.

Step 6: Consider Institutional Review Board (IRB) issues!
Institutional Review Boards exist to ensure the protection of human subjects during biomedical, behavioral and social research. IRBs are responsible for reviewing, evaluating and either approving or disapproving research protocols. 

Your research is considered human subjects research if:
· The research involves collecting data about living people through an intervention/interaction;

             OR

· The activity involves identifiable, private information.

            AND

· The activity is a systematic investigation and is designed to contribute to generalizable knowledge.

Use the ‘IRB Guidance’ Resource (pg 87) to assist you in:

· Determining if your research requires IRB approval

· Yes

· No

· Identifying the specific IRB(s) to contact: 
· Identifying Human Subjects Protection Certification requirements.   
· Researcher(s) have valid certificates. 
Valid through date:                            (Optional)

· Preparing your IRB protocol submission

Anticipated submission date: ​​​​​​​​​​​​​​​​​​                            (Optional) 

In addition, the MST-READI website contains downloadable templates to be completed electronically and examples of completed IRB related documents.
Don’t underestimate the IRB process! The IRB submission and approval process can be a long one (e.g., 3-6months)—begin thinking about your IRB submission as early as possible.
Requirements & Design Evaluation
Evaluation Leader: _____________ Date: ____   Technology Name: _____________________________                     

Requirements & Design Evaluation is conducted in the earliest stages of training product research and development in order to provide formative feedback to simulation developers.  Evaluation methods include examination of initial requirements analysis, and instructional system design and usability inspection of storyboards depicting instructional strategies and user-simulation interface.

The recommended Requirements & Design Evaluation contains three inspection-based methods conducted by technical subject matter experts and / or experienced program managers. 
	Method & Designs
	Description

	Requirements Analysis Review
	​A requirements analysis in systems engineering and software engineering, encompasses those tasks that go into determining the needs or conditions to meet for a new or altered product, taking account of the possibly conflicting requirements of the various stakeholders, such as beneficiaries or users. An inspector will use a checklist to examine if the requirements are documented, actionable, measurable, testable, related to identified business needs or opportunities, and defined to a level of detail sufficient for system design.
Strengths: ensure common ground at the start of a project. Can be used with requirements of varying format.
Weaknesses: Contractors may not be used to documenting requirements, or documenting the right type of requirements.

	  

Instructional Design Review
	An Instructional System Design Evaluation involves review of training simulation design storyboards against an ISD checklist.  The inspector will review the storyboards either at his/her own facility or at the simulation developer’s site and provide a qualitative summary of concerns. Questions are answered to examine the instructional design strategies that have been followed.

Strengths: Relatively inexpensive, quick, can be applied early 

Weaknesses: Requires instructional design expertise, prediction

	User-Simulation Interface Review
	An inspection method conceptually similar to an instructional design review. A usability inspection of a simulation based training system is guided by general usability heuristics interpreted in the context of training simulation systems. The inspector will review the storyboards either at his/her own facility or at the simulation developer’s site against a set of usability heuristic guidelines defined specifically for evaluating training simulation designs. Using a standard template, the inspector will determine if usability heuristics (“rules of thumb”) have been followed and identify errors or concerns and suggest potential modifications to facilitate design conformity with usability heuristics. 

Strengths: Relatively inexpensive, quick, can be applied early 

Weaknesses: Requires human factors expertise, prediction


Be Flexible. Requirements and design documentation created by contractors for use in developing technologies will likely vary widely. Be prepared to adapt your review strategies to the material provided to you by the contractor.
Below is an overview of the activities involved in the Requirements and Design Evaluation.
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· Preparation
· Meet with contractor ​​​-​ ensure the contractor understands the review criteria; emphasize reviews are not intended to be evaluative, rather to provide an opportunity for a structured dialog between STTC and the contractor.
· Requirements review-develop the protocol, collect the data, analyze or summarize the data.
· Instructional Systems Design Review-develop the protocol, collect the data, analyze or summarize the data.
· User-Simulation Interface Review-develop the protocol, collect the data, analyze or summarize the data.
· Data Integration and Summary – Independent reporting templates are included for each type of review. If multiple review occur concurrently or in a timely fashion results from more all reviews can be integrated into a single summary.
· Report Results

Preparation
To assist you in preparing for your reviews this section of the worksheet walks you through the following preparatory steps: 
Design and requirements review preparation steps
Step 1: Specify the methods to be used and conduct initial planning.
Step 2: Define the TEE situation.
Step 3: Obtain requirements and designs from the contractor. 
Step 4: Note any special concerns, issues or considerations. 
Step 1: Specify the methods to be used and conduct initial planning.

· Place a checkmark next to the reviews to be conducted. For each review specify the subject matter expert(s) responsible for conducting the review along with the projected start and completion dates.
	
	SME conducting
	Start Date
	Completion Date

	· Simulation Requirements Review
	
	
	

	· Instruction Design Review
	
	
	

	· User-Simulation Interface Review
	
	
	


· Add these dates to the figure on the previous page to create a visual timeline for your requirements and design evaluation.
· Initiate discussion with contractor.
Step 2: Define the TEE situation(s).
For each of the reviews being conducted, specify the scope and training evaluation context.

	Scope

· What are the time constraints?

(e.g., schedule of experts? availability of participants? deadlines for results?)

· What resources are available to conduct the research? 

(e.g., Expertise required? participants? materials/equipment?)
	Simulation Requirements

ISD

USI

	Training evaluation context

· Where are you conducting the research? 

(e.g., STTC, contractor site, other)

Considerations relative to selecting the site: 
· Portability / accessibility of materials
· Settings-lab space, technology requirements. 
Challenges can to be anticipated?(e.g., issues related to IT security, system incompatibility)
	Simulation Requirements

ISD

USI


Step 3: Technology Survey 

A survey of the literature during formative evaluation can help identify requirements and design and implementation issues commonly experienced that you may want to anticipate or be aware of during your reviews. This can be as cursory or in-depth as time and resources allow.
· Define search terms/criteria
· Search relevant databases and popular media

· Develop a list of problems commonly found in technology similar to the technology under review. When you tailor your review materials for use in the current review, be sure to include these issues.

Step 4: Obtain requirements and designs from contractor/vendor 
The format for documenting and presenting system requirements and designs may vary from one contractor to another and from one simulation type to another. With this in mind becoming familiar with the contractor format may help in determining the most appropriate instrument (checklist, rating scale) to complete the evaluation methods you choose to utilize. 
Step 5: Note any additional concerns, issues or considerations. 

Once the preparation is complete, your activities for each review will include:

Developing the Protocol- specifying the goals, materials and procedures for data collection.
Collecting the Data—Once the protocol is tailored to the simulation being evaluated and the evaluation is scheduled to begin, conducting the evaluation involves executing the procedures defined by the protocol. For each inspection, one or more technical expert may conduct the evaluation. 

Analyzing the Data—Findings from the multiple inspections will be integrated, summarized and discussed. 

Reporting the Results—Errors or concerns and suggest potential modifications to facilitate design conformity with usability heuristics and ISD principles are documented in standard reporting templates. Example templates can be found on the MST-READI website. 
Communicate with your contractor. Talk with your contractor about your evaluation goals and timeline as early as possible.  Reporting templates can be discussed with simulation developers before reviews occur in order to present feedback to technology developers in an effective manner.
Simulation Requirements Review  

Evaluation Leader: _____________  Date: ____   Technology Name: _____________________________                     

Method Overview
The simulation requirements review examines the process through which requirements were identified by the contractor and the documentation of those requirements.  It is important for ensuring a common understanding of what the goals are for a simulation based training system.

Requirements analysis in systems engineering and software engineering, encompasses those tasks that go into determining the needs or conditions to meet for a new or altered product, taking account of the possibly conflicting requirements of the various stakeholders, such as beneficiaries or users.

Requirements analysis is critical to the success of a development project. Requirements must be documented, actionable, measurable, testable, related to identified business needs or opportunities, and defined to a level of detail sufficient for system design.

Thus, in reviewing the product of a requirements analysis - a requirements specification - it is determined whether such processes have been followed and documented.  In conducting an evaluation of the requirements specification for a training system the MST-READI method additionally recommends seeking the specification of trainee profiles, setting descriptions, performance categories, assumptions, and at least one trainee-centered scenario/walkthrough for use of the training system.

For training systems that are being developed as Research & Development projects a problem/opportunity statement should describe what the innovation is and the research objectives.

Reference: Carroll, J. M., Rosson, M. B., Chin, G., and Koenemann, J. (1998)  Requirements Development in Scenario-Based Design.  IEEE Transactions on Software Engineering, Vol. 24, No. 12,Dec, 1998
Developing the Protocol
 To assist you in completing for your review this section of the worksheet walks you through the following
Step 1: Specify your materials 

Step 2: Specify your procedures

Step 3: Identify your reviewer.

Step 1: Specify your materials. 

A requirements review checklist is included at the end of the Simulation Requirements Review section on page 21.   If you will be using an alternative instrument list it here: 
Step 2: Specify your procedures. 


The following generic procedures may be used for systematically reviewing the contractor stated requirements  
· Identify what documentation exists stating the contractors understanding of the requirements (e.g. Research proposal, quad-chart summary, requirements specification document)

· Review the requirements specification checklist

· Conduct a requirements inspection

· Decide the best method for discussing or providing feedback on the stated requirements

· Review the requirements with the contractor

Step 3: Identify your Reviewer
Collecting the Data
Step 1: Identify a contractor point of contact (POC).

You may have questions or require additional information. Identify a single POC with the developer with whom you can interact if necessary.

Step 2: Complete the Requirements Analysis Checklist

The MST-READI methodology recommends using the requirements analysis checklist found on pg 21 to examine the requirements documentation provided by the contractor. For each topic in the checklist, document any issues, comments or concerns and provide an estimate of the severity of the issue.
Analyzing the Data
Step 1: Summarize potential gaps in the requirements. 

Synthesize and organize the issues identified. Prepare to report your results and any action items for the contractor or others.

Reporting the Results
Step 1: Complete requirements review reporting template
In reporting the results of the Simulation Requirements Analysis Review use the Requirements Review Reporting Template found at the end of this section on pg 23 . For each topic area:

· Define specific issues or concerns
· Identify the source material toward which the comment is targeted 
Insert an identifier directing the contractor to the page or line number, item number, etc. (depending upon the format this identifier may take various forms) to which the comments refer.
· Include a severity code from the severity rating scheme
· Summarize the potential requirements gap - Some feedback to be provided to contractors may involve general or ‘cross-cutting’ observations. 
Step 2: Provide feedback to contractor

· Schedule meeting with the contractor POC to share the results of the review. 
· Contractor preferred format for reporting and tracking issues?
· Indicate the anticipated form of feedback

· Formal feedback  -  use feedback reporting template (pg 23)
· Informal discussion
DATA COLLECTION: Requirements Analysis Review Checklist
Simulation Technology: _________________________

Reviewer Name: _______________________________
Date: _________________

For each topic in the checklist, document any issues, comments or concerns, reference the document page number or other source and provide an estimate of the severity of the issue.

Severity 1=Severe, 2=High, 3=Moderate, 4=Low 

	Requirements Analysis Checklist
	Issue
	Reference
	Severity

	Requirements Elicitation 

	Requirements elicitation process is clearly documented 
	
	
	

	Requirements are traceable to identified legitimate needs
	
	
	

	Requirements elicitation process follows a systematic approach to analysis.

For instance, was one of the following approaches employed: Literature review, observations or interviews, training scenarios development, or use cases development?
	
	
	

	The process did not just focus on identifying technology needs, but includes training and/or training context needs.
	
	
	

	Requirements documentation 

	Requirements address functional and non-functional system needs

Functional requirements define what a system is supposed to do whereas 
Non-functional requirements define how a system is supposed to be...qualities of a system (e.g., usability)
	
	
	

	Requirements are complete

The domain is fully represented.
	
	
	

	Requirements are concise
	
	
	

	Requirements are correct

Requirements reflect an accurate understanding of the domain.
	
	
	

	Requirements are consistent
	
	
	

	Requirements are modular and can accommodate change.
	
	
	

	Requirements are realistic
	
	
	

	Sufficient attention is given to measurable trainee performance
	
	
	

	If this is a simulation technology is being developed specifically for R&D:

-  the research problem/opportunity is clearly stated and accurate
-  the innovation is clearly described
-  the objectives are clearly described along with criteria for achieving those objectives
-  assumptions that impact the success of the project are clearly described
	
	
	

	Contingency planning is included through risk analysis
	
	
	


This document is also downloadable from the website in electronic form for easy access and modification (e.g., increased spacing for writing).

REPORTING: Requirements Review Reporting Template
Simulation Technology: _________________________

Reviewer Name: _______________________________
Date: _________________

In reporting the results of the Simulation Requirements Analysis Review:

1. Specify the requirements topic areas

2. Give each issue a unique identification number

3. Identify the source material toward which the comment is targeted - e.g. the page or line number, item number, etc. 

4. Define the specific issue or concern

5. Include a severity code from the severity rating scheme, or at least some indication which issues should be made a priority

6. Summarize the potential resolution - Some feedback to be provided to contractors may involve general or ‘cross-cutting’ observations. 

Severity 1=Severe, 2=High, 3=Moderate, 4=Low 

	Requirements Analysis Checklist
	ID#
	Issue
	Ref
	Severity
	Potential Resolution

	Requirements Elicitation
	
	
	
	
	

	Requirements elicitation process is clearly documented 
	
	
	
	
	

	Requirements are traceable to identified legitimate needs
	
	
	
	
	

	Requirements elicitation process follows a systematic approach to analysis.

For instance, was one of the following approaches employed: Observations or interviews, training scenarios development, or use cases development?
	
	
	
	
	

	The process did not just focus on identifying technology needs, but includes training and/or training context needs.
	
	
	
	
	

	Requirements documentation 
	
	
	
	
	

	Requirements address functional and non-functional system needs

(Functional requirements define what a system is supposed to do whereas 

Non-functional requirements define how a system is supposed to be...qualities of a system such as usability)
	
	
	
	
	

	Requirements are complete

The domain is fully represented.
	
	
	
	
	

	Requirements are concise
	
	
	
	
	

	Requirements are correct

Requirements reflect an accurate understanding of the domain.
	
	
	
	
	

	Requirements are consistent
	
	
	
	
	

	Requirements are modular Can accommodate change.
	
	
	
	
	

	Requirements are realistic
	
	
	
	
	

	Sufficient attention is given to measurable trainee performance
	
	
	
	
	

	If this is a simulation technology is being developed specifically for R&D:

-  the research problem/opportunity is clearly stated and accurate

-  the innovation is clearly described

-  the objectives are clearly described along with criteria for achieving those objectives

-  assumptions that impact the success of the project are clearly described
	
	
	
	
	


This document is also downloadable from the website in electronic form for easy access and modification (e.g., increased spacing for writing).

Instructional Systems Design (ISD) Review

Evaluation Leader: _____________  Date: ____   Technology Name: _____________________________                     
Method Overview
Instructional Systems Design emphasizes the use of design practices to enhance learning effectiveness and efficiency. The goal of the ISD review is to ensure basic concepts of effective instructional systems design are considered in the training technology design.  The review should cover Instructional Content, Instructional Strategies, Assessment and feedback. 

A few well constructed instructional design checklists developed based on models of effective ISD already exist in the training community.  Many of these checklists however are intended for specific types of training technologies, e.g., game-based, computer-based or web/online instruction. The Instructional System Design Review involves review of training simulation design storyboards against an ISD checklist.  The inspector will review the storyboards either at his/her own facility or at the simulation developer’s site and provide a qualitative summary of concerns.

The MST-READI methodology offers a set of ISD review checklists including a generic ISD review checklist, along with training technology specific checklists. These checklists are by no means the only approaches to ISD review.
Developing the Protocol
To assist you in completing for your review this section of the worksheet walks you through the following
Step 1: Specify your materials 

Step 2: Specify your procedures

Step 3: Identify your reviewer.

Step 1: Specify your materials.

ISD review checklists are included at the end of the ISD Review section on pgs 27 and 29.   If you will be using an alternative instrument list it here: 

· Instructional Quality Evaluation 
· Other:   
Step 2: Specify your procedures.   

Specify procedures for systematically reviewing the instructional design documentation. This may vary depending upon the format and level of detail of the documentation (e.g., storyboards, lesson plans, etc.). For example, review all documentation followed by application of the checklist.
The following generic procedures may be used for systematically reviewing the ISD.  
· Identify what documentation exists reflecting the ISD approach (e.g. storyboards, lesson plans, etc.)

· Review the Instructional Quality Evaluation checklist (or other)
· Conduct the evaluation 
· Decide the best method for discussing or providing feedback on the stated requirements

· Review the requirements with the contractor
Step 3: Indentify the reviewer
Who will conduct the review? Ideally, the ISD reviewer should have expertise in instructional systems.
Collecting the Data
Step 1: Complete review checklist
Complete either the Instructional Quality Evaluation to examine the degree to which the ISD for the training technology addresses well known strategies and principles for encouraging learning and enhance training effectiveness. 
Analyzing the Data
Step 1: Summarize review results

Synthesize and organize your observations. Identify issues that appear multiple times as well as specific, one time issues. Prepare to report your results.

Reporting the Results
Step 1. Complete reporting template.
Complete the ISD review reporting template on pg 31. For each Guideline, first provide unique ID#s for each issue. After summarizing your results, you may find that some issues identified are broad sweeping relating to the entire lesson (e.g., throughout the training, skills are consistently presented using a single example); other issues may be lesson specific concerns (e.g. skill presented on page X contains only one example). When reporting results, be sure to include page or lesson number for those specific issues - this will enhance the effectiveness of feedback to developers and facilitate tracking of activities intended to address the issues. Finally, report your estimates of the severity of each issue.
OR

Step 2: Summarize the instructional quality evaluation.

Present quantitative results of the Instructional Quality Evaluation. If more than one reviewer completes the evaluation, obtain consensus on any discrepancies in ratings.

Step 3: Provide feedback to contractor

· Schedule meeting with the contractor POC to share the results of the review. 
· Contractor preferred format for feedback?

· Indicate the anticipated form of feedback

· Formal feedback  -  use feedback reporting template (pg 31)

· Informal discussion
DATA COLLECTION: Instructional Quality Evaluation* Checklist
Simulation Technology: _________________________

Reviewer Name: _______________________________
Date: _________________

Specify any issues or concerns regarding a guideline. Include a reference, e.g., page number, if appropriate, and rate the severity of the issue.

Severity 1=Severe, 2=High, 3=Moderate, 4=Low 


	ISD Criteria
	Issue
	Reference
	Severity

	 Instructional Content 
	
	
	

	The content is presented in a logical manner.

For example, content structure is clearly visible (e.g., table of contents); content is organized to support learning objectives, content builds on prior learning, content builds in complexity, content uses advance organizers and summaries.
	
	
	

	The purpose of the course is clearly stated. 

For example, the specific (versus general) purpose is stated; target learners and why learners should take the course is stated; benefits to the learner are stated.
	
	
	

	The instructional objectives are clearly stated. 

For example, detailed objectives stated at the beginning of course; detailed objectives stated at the beginning of each topic; objectives describe all actions, standards and conditions.
	
	
	

	The content supports each and every instructional objective.


	
	
	

	The content is free of errors.

For example, Factual errors: Incorrect definitions, Logical errors in examples or presentations, other obvious factual errors. Distraction errors: typos; mislabeled graphics; shifts in tense; interface problems; other obvious distractions.
	
	
	

	The content is job-relevant. 

For example, includes clear statements linking information to job tasks; examples are from the job context; exercises are from the job; Scenarios, vignettes are from the job; Includes simulations of job processes and equipment
	
	
	

	The authority for content is clearly stated 

For example, references for facts are provided; References are from respected source; Provides complete credit (mini-bio) for developers and SMEs.
	
	
	

	There are clear indications of prerequisites.

For example, includes statements of any required prerequisite course(s) in the introduction; Does not allow learner to move to new topic until topic has been completed and the learner has been evaluated
	
	
	

	There are clear indications of completed topics.

For example, unambiguous statements that topic has been complete; includes summaries at the end of each topic; includes assessments at the end of each topic; includes remediation if learner has not mastered each topic
	
	
	

	Sources for additional information are available. 

	
	
	

	Instructional Activities 
	
	
	

	Activities are relevant (all support LOs & job requirements). 

For example, Role playing in a case study based on real-world issues; Solving realistic problems; Interacting with realistic simulations; Identifying similarities/differences among real-world examples
	
	
	

	The learner is required to interact with content. 
	
	
	

	Instruction is engaging (attracts and maintains learners' attention). 

For example, session length is not too long; Gains and maintains learner attention through appearance of content; Content is challenging;  Shows learner that he or she is attaining course objectives; uses expert testimonials and real-world examples to make instruction more relevant; uses variety in media and instructional methods
	
	
	

	Instructional media directly support learning activities. 
	
	
	

	Performance Assessment 
	
	
	

	Assessments are relevant. 
	
	
	

	Assessments are logical.

For example, assessments support Learning Objectives;  assess progress from less to more complex information or tasks; Learner expectations are managed by clearly linking assessments to purpose and objectives of course
	
	
	

	Assessments are varied.

For example, Multiple choice questions; Fill in the blank; Completing puzzles; Drag and drop to match questions and answers; Role playing of real-world situations; Simulations of real-world problems
	
	
	

	 Performance Feedback 
	
	
	

	Feedback is meaningful (related to objectives). 

For example, is based on concrete learning goals (instructional objectives); Describes the gap between learning goal and current performance and suggests how to close the gap; Focuses attention on the learning goal and not on failure to achieve the goal; Is appropriate for ability level; Provides additional information; Corrects learner errors.
	
	
	

	Feedback is timely.
	
	
	

	Positive reinforcement is provided for correct responses. 
	
	
	

	Remediation is provided for incorrect responses.

For example, explains why the response was incorrect in a non-threatening, encouraging manner; provides the correct answer or demonstrates correct skill performance; encourages the learner to obtain more instruction on correct behavior; leads the learner to remedial instruction
	
	
	


*The ISD checklist is taken from Hays, Stout, & Ryan-Jones, (2005) and was design specifically for game based training. It is sufficiently generic to be useful here in a more general fashion. Some modifications have been made in formatting; however care has been taken to preserve the integrity of the content and intent.  Scoring has been omitted to encourage discussion with developers rather than assessment.
Hays, R. T., Stout, R. J., & Ryan-Jones, D. L. (2005). Quality evaluation tool for computer- and
web-delivered instruction (Technical Report No. 2005-002). Orlando, FL: Naval Air
Warfare Center Training Systems Division.

This document is also downloadable from the website in electronic form for easy access and modification (e.g., increased spacing for writing).

REPORTING: ISD Review Reporting Template
Simulation Technology: _________________________

Reviewer Name: _______________________________
Date: _________________

· For each criteria, first provide unique ID#s for each issue. 
· After summarizing your results, you may find that some issues identified are broad sweeping relating to the entire lesson (e.g., throughout the training, skills are consistently presented using a single example); other issues may be lesson specific concerns (e.g. skill presented on page X contains only one example). When reporting results, be sure to include a reference (e.g., page or lesson number) for those specific issues - this will enhance the effectiveness of feedback to developers and facilitate tracking of activities intended to address the issues. 
· Finally, report your estimates of the severity of each issue and any suggestions for solutions.
Severity 1=Severe, 2=High, 3=Moderate, 4=Low 


	ISD Criteria
	ID#
	Issue
	Reference
	Severity

	 Instructional Content 
	
	
	
	

	The content is presented in a logical manner.

For example, content structure is clearly visible (e.g., table of contents); content is organized to support learning objectives, content builds on prior learning, content builds in complexity, content uses advance organizers and summaries.
	
	
	
	

	The purpose of the course is clearly stated. 

For example, the specific (versus general) purpose is stated; target learners and why learners should take the course is stated; benefits to the learner are stated.
	
	
	
	

	The instructional objectives are clearly stated. 

For example, detailed objectives stated at the beginning of course; detailed objectives stated at the beginning of each topic; objectives describe all actions, standards and conditions.
	
	
	
	

	The content supports each and every instructional objective.
	
	
	
	

	The content is free of errors.

For example, Factual errors: Incorrect definitions, Logical errors in examples or presentations, other obvious factual errors. Distraction errors: typos; mislabeled graphics; shifts in tense; interface problems; other obvious distractions.
	
	
	
	

	The content is job-relevant. 

For example, includes clear statements linking information to job tasks; examples are from the job context; exercises are from the job; Scenarios, vignettes are from the job; Includes simulations of job processes and equipment
	
	
	
	

	The authority for content is clearly stated 

For example, references for facts are provided; References are from respected source; Provides complete credit (mini-bio) for developers and SMEs.
	
	
	
	

	There are clear indications of prerequisites.

For example, includes statements of any required prerequisite course(s) in the introduction; Does not allow learner to move to new topic until topic has been completed and the learner has been evaluated
	
	
	
	

	There are clear indications of completed topics.

For example, unambiguous statements that topic has been complete; includes summaries at the end of each topic; includes assessments at the end of each topic; includes remediation if learner has not mastered each topic
	
	
	
	

	Sources for additional information are available. 

	
	
	
	

	Instructional Activities 
	
	
	
	

	Activities are relevant (all support LOs & job requirements). 

For example, Role playing in a case study based on real-world issues; Solving realistic problems; Interacting with realistic simulations; Identifying similarities/differences among real-world examples
	
	
	
	

	The learner is required to interact with content. 
	
	
	
	

	Instruction is engaging (attracts and maintains learners' attention). 

For example, session length is not too long; Gains and maintains learner attention through appearance of content; Content is challenging;  Shows learner that he or she is attaining course objectives; uses expert testimonials and real-world examples to make instruction more relevant; uses variety in media and instructional methods
	
	
	
	

	Instructional media directly support learning activities. 
	
	
	
	

	Performance Assessment 
	
	
	
	

	Assessments are relevant. 
	
	
	
	

	Assessments are logical.

For example, assessments support Learning Objectives;  assess progress from less to more complex information or tasks; Learner expectations are managed by clearly linking assessments to purpose and objectives of course
	
	
	
	

	Assessments are varied.

For example, Multiple choice questions; Fill in the blank; Completing puzzles; Drag and drop to match questions and answers; Role playing of real-world situations; Simulations of real-world problems
	
	
	
	

	 Performance Feedback 
	
	
	
	

	Feedback is meaningful (related to objectives). 

For example, is based on concrete learning goals (instructional objectives); Describes the gap between learning goal and current performance and suggests how to close the gap; Focuses attention on the learning goal and not on failure to achieve the goal; Is appropriate for ability level; Provides additional information; Corrects learner errors.
	
	
	
	

	Feedback is timely.
	
	
	
	

	Positive reinforcement is provided for correct responses. 
	
	
	
	

	Remediation is provided for incorrect responses.

For example, explains why the response was incorrect in a non-threatening, encouraging manner; provides the correct answer or demonstrates correct skill performance; encourages the learner to obtain more instruction on correct behavior; leads the learner to remedial instruction
	
	
	
	


This document is also downloadable from the website in electronic form for easy access and modification (e.g., increased spacing for writing).

User-Simulation Interaction Review 

Evaluation Leader: _____________  Date: ____   Technology Name: _____________________________                     

Method Overview
"Usability measures the quality of a user's experience when interacting with a product or system-whether a Web site, a software application, mobile technology, or any user-operated device" (http://www.usability.gov/basics/index.html).  According to Nielsen (1993), usability is a combination of factors including:

· Ease of learning - How fast can a user who has never seen the user interface before learn it sufficiently well to accomplish basic tasks? 

· Efficiency of use - Once an experienced user has learned to use the system, how fast can he or she accomplish tasks? 

· Memorability - If a user has used the system before, can he or she remember enough to use it effectively the next time or does the user have to start over again learning everything? 

· Error frequency and severity - How often do users make errors while using the system, how serious are these errors, and how do users recover from these errors? 

· Subjective satisfaction - How much does the user like using the system?

As shown in Figure 3 usability does not measure utility (or value of the functionality provided), although both usability and utility are generally considered to contribute to how useful a system is.
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Figure 3. Nielsen (1993) A Model of the Attributes of System Acceptability
The key benefits of usability are normally:

· Increased user efficiency and satisfaction 

· Stakeholder buy-in

· Reduced development costs 

· Reduced support costs 

· Higher revenues through increased sales 

Usability inspections
Usability inspection led by human factors / usability specialists can identify predictable problems to be addressed prior to going to the user for evaluative feedback.  This allows user evaluations to focus on identifying more difficult to detect issues.  Usability inspections can include observations of both “this is a no brainer, change it if possible before you take the users’ time”, as well as a specific set of issues to be explored.  Although multiple usability inspection techniques exist there are two commonly used approaches, heuristic inspection and cognitive walkthroughs.   As the methods do not involve testing with end users in real situations, they can be considered to be relatively cost effective; however, they do presuppose the availability of an analyst trained in the methodology.

Heuristic evaluation (Nielsen, 1994
)  is a usability inspection method in which the system is evaluated on the basis of well-tested design principles, or "rules of thumb".  The outcome of this type of an inspection often consists of a list of recommended changes for presentation to the design team in the case of a system being developed (i.e., during iterative development).
A usability inspection of a simulation based training system can be guided by general usability heuristics, but they need to be interpreted in the context of this particular type of system.  Table 2 is an adaptation of Nielsen's standard heuristics (1994
) to simulation based training systems.  The information in the table below will be used to guide your evaluation.
Table 2. Usability heuristics adapted for simulation based training (with virtual reality and manikin based training as examples) 

	Heuristic Guideline
	Description for Simulation Based Training Contexts
	Virtual Reality Based Training
	Manikin Based Training

	System status visibility
	Simulation system state should be transparent to the user at all times.  
	The simulation mode (e.g. demo mode, normal mode, role mode, assessment mode, paused, or off) as well as the “state” of the simulated world should be transparent.
	When equipment is attached to a manikin it should be obvious if that equipment is not working or turned on.

	System - real world mapping
	It is best to support natural perceptions (all modalities - visual, audio, haptic, etc.) and to support natural actions in the simulation environment. 
	Perceptual fidelity and support for "natural" action in the virtual environment are important to represent the physical world accurately.  Language should also be realistic.
	The manikin should be as realistic as possible, but when it is a partial representation it should be made clear what won't be authentic.

	User control and freedom
	The user should feel he/she is in control of the simulated environment and, to the extent permitted by the training control, free to explore/interact with the system. 
	The user should be able to explore different information/views that is/are available as long as there is no interference with the pedagogical approach.
	Trainees shouldn't be forced into a particular sequence of actions if flexibility in the real world would exist.

	Consistency and standards
	The user interface and basic system operations should be consistent so that users benefit from learning conventions within a particular system.  Additionally, simulation based training environment conventions across systems should be applied. 
	For instance, in the user interface language use should be consistent, the location of options/information should be consistent and typical interface commands should be used (e.g. to direct movement)
	Interacting with the manikin and any attached equipment should be as similar as possible when going from one system to another.

	Error prevention 
	Interfaces to the simulation based training should be designed specifically to decrease the potential for occurrence of slips and mistake.  This is important in its own right for general usability, but additionally assessed user performance in the training environment should be a reflection of the domain knowledge and skills demonstrated and not influenced by a user interface that itself means it is too easy to make a slip or mistake. 
	For instance, unnecessary ambiguity in language should be avoided.  Context sensitive disabling of options that will do nothing, only lead to errors, or cause confusion helps.  Undo options where pedagogically acceptable can help.  A good help system for the actual user interface can help too.
	Users shouldn't have to worry about the limitations of the manikin or equipment and the potential for an unnatural response to stop completion of a task during their performance.  When a "system" error does occur the trainee shouldn't be blamed for it and should have an opportunity to "go back" and repeat what was performed.

	Minimize memory load
	Interfaces should support recognition rather than recall, so that the user can focus on performing in the simulated environment and not on how to use the interface to that environment.  
	For instance, making it easy to get to a drop down list reminder of actions that can be taken rather than having to remember an arbitrarily mapped set of keystrokes to command options.
	Things the user has to remember that would not be necessary in the real world should be minimized.

	Flexibility and efficiency of use
	Make user interfaces as customizable and flexible as possible.   Efficiency in any necessary “unnatural” interactions is important, so that the user can focus on interacting with a perceived natural world. 
	The number of keystrokes to give a command when using a keyboard should generally be minimized.
	If there is more than one way to perform a procedure with a manikin and that is acceptable in the training context the user shouldn't be constrained.

	Aesthetic and minimalist design
	Often the simplest and most minimal design options are often the best for ensuring usability.  The cognitive work involved in using the simulation based training environment that is required as system “overhead” and which wouldn’t exist in the real-world should be minimized. 
	The interface should only display what is needed and the layout should use whitespace and regions to aid readability and grouping what is related together.
	Distractions in the manikin or attached equipment that serve no training purpose and which interfere with the user focusing on the task being trained should be avoided.


Developing the Protocol
To assist you in completing for your review this section of the worksheet walks you through the following
Step 1: Specify your materials 

Step 2: Specify your procedures

Step 3: Identify your reviewer.

Step 1: Specify your materials.

A User-Simulation Interaction review checklist is included at the end of the User-Simulation Interaction Review section on pg 37.   If you will be using an alternative instrument list it here: 

Step 2: Specify your procedures.   

Specify procedures for systematically reviewing the design documentation. The following is a relatively generic protocol that may be adapted:

1. Obtain documentation of the design

2. Ensure it has sufficient coverage of the user interface to frequently used and critical functionality

3. Review the User-Simulation checklist

4. Proceed through the documentation completing the checklist as issues are found

5. Generate a report

6. Share and discuss the report results with the contractor POC

 Step 3: Indentify your reviewer
Ideally the User-Simulation Interaction reviewer should have human factors expertise.

Name:
Collecting the Data 
Step 1. Apply heuristics or "rules of thumb" in a usability inspection 

Use the review data collection template (pg 41) to record issues identified through your inspection. Provide a rating of issue severity. 
Analyzing the Data
Step 1.  Summarize results of the review.

Synthesize and organize your observations. Identify issues that appear multiple times as well as specific, one time issues. Prepare to report your results.

Step 2.   Prioritization 
Organize your results by severity ratings and identify high priority issues to discuss with the contractor.

Reporting the Results
Step 1: Complete reporting template  
· Complete the User-Simulation Interaction review reporting template (pg 41). 
For each Heuristic, first provide unique ID#s for each issue provide a unique ID#, describe the issue, provide a rating of severity and include potential solutions or modifications to the simulation.
OR
· Contractor preferred format for feedback?

Step 2: Provide feedback to contractor
· Schedule meeting with the contractor POC to share the results of the review. 
DATA COLLECTION: User-Simulation Interface Review Checklist: Heuristic Evaluation
Simulation Technology: _________________________

Reviewer Name: _______________________________
Date: _________________

Using the definitions and examples in table 1 below, identify and record issues identified in table 2. Provide a rating of issue severity. 

	Heuristic Guideline
	Description for Simulation Based Training Contexts
	Virtual Reality Based Training
	Manikin Based Training

	System status visibility
	Simulation system state should be transparent to the user at all times.  
	The simulation mode (e.g. demo mode, normal mode, role mode, assessment mode, paused, or off) as well as the “state” of the simulated world should be transparent.
	When equipment is attached to a manikin it should be obvious if that equipment is not working or turned on.

	System - real world mapping
	It is best to support natural perceptions (all modalities - visual, audio, haptic, etc.) and to support natural actions in the simulation environment. 
	Perceptual fidelity and support for "natural" action in the virtual environment are important to represent the physical world accurately.  Language should also be realistic.
	The manikin should be as realistic as possible, but when it is a partial representation it should be made clear what won't be authentic.

	User control and freedom
	The user should feel he/she is in control of the simulated environment and, to the extent permitted by the training control, free to explore/interact with the system. 
	The user should be able to explore different information/views that is/are available as long as there is no interference with the pedagogical approach.
	Trainees shouldn't be forced into a particular sequence of actions if flexibility in the real world would exist.

	Consistency and standards
	The user interface and basic system operations should be consistent so that users benefit from learning conventions within a particular system.  Additionally, simulation based training environment conventions across systems should be applied. 
	For instance, in the user interface language use should be consistent, the location of options/information should be consistent and typical interface commands should be used (e.g. to direct movement)
	Interacting with the manikin and any attached equipment should be as similar as possible when going from one system to another.

	Error prevention 
	Interfaces to the simulation based training should be designed specifically to decrease the potential for occurrence of slips and mistake.  This is important in its own right for general usability, but additionally assessed user performance in the training environment should be a reflection of the domain knowledge and skills demonstrated and not influenced by a user interface that itself means it is too easy to make a slip or mistake. 

	For instance, unnecessary ambiguity in language should be avoided.  Context sensitive disabling of options that will do nothing, only lead to errors, or cause confusion helps.  Undo options where pedagogically acceptable can help.  A good help system for the actual user interface can help too.
	Users shouldn't have to worry about the limitations of the manikin or equipment and the potential for an unnatural response to stop completion of a task during their performance.  When a "system" error does occur the trainee shouldn't be blamed for it and should have an opportunity to "go back" and repeat what was performed.

	Minimize memory load
	Interfaces should support recognition rather than recall, so that the user can focus on performing in the simulated environment and not on how to use the interface to that environment.  
	For instance, making it easy to get to a drop down list reminder of actions that can be taken rather than having to remember an arbitrarily mapped set of keystrokes to command options.
	Things the user has to remember that would not be necessary in the real world should be minimized.

	Flexibility and efficiency of use
	Make user interfaces as customizable and flexible as possible.   Efficiency in any necessary “unnatural” interactions is important, so that the user can focus on interacting with a perceived natural world. 
	The number of keystrokes to give a command when using a keyboard should generally be minimized.
	If there is more than one way to perform a procedure with a manikin and that is acceptable in the training context the user shouldn't be constrained.

	Aesthetic and minimalist design
	Often the simplest and most minimal design options are often the best for ensuring usability.  The cognitive work involved in using the simulation based training environment that is required as system “overhead” and which wouldn’t exist in the real-world should be minimized. 
	The interface should only display what is needed and the layout should use whitespace and regions to aid readability and grouping what is related together.
	Distractions in the manikin or attached equipment that serve no training purpose and which interfere with the user focusing on the task being trained should be avoided.


Severity 1=Severe, 2=High, 3=Moderate, 4=Low 


	Heuristic
	ID#
	Issue
	Reference
	Severity

	System status visibility
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	User control and freedom
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	Consistency and standards
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	Error prevention
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	Minimize memory load
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	Flexibility and efficiency of use
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	Aesthetic and minimalist design
	
	
	
	

	
	
	
	
	

	
	
	
	
	


This document is also downloadable from the website in electronic form for easy access and modification (e.g., increased spacing for writing).

REPORTING: User-Simulation Interaction Review Reporting Template
Simulation Technology: _________________________

Reviewer Name: _______________________________
Date: _________________

For each Guideline, first provide unique ID#s for each issue. After summarizing your results, you may find that some issues identified are broad sweeping relating to the entire lesson (e.g., throughout the training, skills are consistently presented using a single example); other issues may be lesson specific concerns (e.g. skill presented on page X contains only one example). When reporting results, be sure to include a reference (e.g., page or lesson number) for those specific issues - this will enhance the effectiveness of feedback to developers and facilitate tracking of activities intended to address the issues. Finally, report your estimates of the severity of each issue and any suggestions for solutions.
Severity 1=Severe, 2=High, 3=Moderate, 4=Low 

	Heuristic
	ID#
	Issue
	Reference
	Severity
	Potential  Solutions

	System status visibility:

Simulation system state should be transparent to the user at all times.  
	
	
	
	
	

	System - real world mapping:

It is best to support natural perceptions (all modalities - visual, audio, haptic, etc.) and to support natural actions in the simulation environment.
	
	
	
	
	

	User control and freedom:

The user should feel he/she is in control of the simulated environment and, to the extent permitted by the training control, free to explore/interact with the system.
	
	
	
	
	

	Consistency and standards:

The user interface and basic system operations should be consistent so that users benefit from learning conventions within a particular system.  Additionally, simulation based training environment conventions across systems should be applied.
	
	
	
	
	

	Error prevention:

Interfaces to the simulation based training should be designed specifically to decrease the potential for occurrence of slips and mistake.  This is important in its own right for general usability, but additionally assessed user performance in the training environment should be a reflection of the domain knowledge and skills demonstrated and not influenced by a user interface that itself means it is too easy to make a slip or mistake.
	
	
	
	
	

	Minimize memory load:

Interfaces should support recognition rather than recall, so that the user can focus on performing in the simulated environment and not on how to use the interface to that environment.  
	
	
	
	
	

	Flexibility and efficiency of use:
Make user interfaces as customizable and flexible as possible.   Efficiency in any necessary “unnatural” interactions is important, so that the user can focus on interacting with a perceived natural world.
	
	
	
	
	

	Aesthetic and minimalist design:
Often the simplest and most minimal design options are often the best for ensuring usability.  The cognitive work involved in using the simulation based training environment that is required as system “overhead” and which wouldn’t exist in the real-world should be minimized.
	
	
	
	
	


This document is also downloadable from the website in electronic form for easy access and modification (e.g., increased spacing for writing).

Prototype Evaluation
Evaluation Leader: _____________  Date: ____   Technology Name: _____________________________           
“Prototype Evaluation” refers to a collection of methods for obtaining feedback on a given simulation prior to its final development.  The MST-READI recommendation for evaluating a prototype is to conduct this in two main stages.  First, a Pluralistic Walkthrough involving inspection by a team of experts with different backgrounds walking through scenarios of users interacting with the training system, and Second, observation of participant performance followed by focus group discussion and finally a survey.  This hybrid approach means the strength of each individual approach contributes to the overall evaluation, while its weaknesses are compensated for.  It also facilitates looking for converging and discriminating evidence in the evaluation.

The walkthrough method is to be conducted by evaluation experts in order to identify issues before the prototype is presented to and evaluated using members of the future user community. 

	Method & Designs
	Description

	Pluralistic Walkthrough
	Inspection by a team of experts (and possibly users) with different backgrounds walking through scenarios of users interacting with the training system

Strengths: Relatively quick, multi-disciplinary, user-centered

Weaknesses: Requires scenario development & experts, prediction

	Focus Group
	Trainees or other stakeholder groups (e.g., instructors) are asked to provide feedback (e.g., satisfaction, usability) on a technology through group discussion. Participants may be afforded an opportunity for hands on exploration of the simulation prior to the discussion
Strengths: Real users, efficient, relatively cheap

Weaknesses: Group think, prediction

	Observation
	Observe practitioners performing their work by shadowing or observing from an unobtrusive location
Strengths: Performance in context, real users

Weaknesses: Possibly little or no control

	Survey -  questionnaire or interview
	Questionnaire: Participants are given text questions on paper or online.  Questions ask for the participant to select from a predefined set of alternatives or are open ended where the participant responds in his/her own words

Interview: Interviewer asks questions.  Can be structured (fixed script) or semi-structured

Strengths: Simple, inexpensive, relatively easy to analyze

Weaknesses: Opinion based, if all fixed questions not very flexible


Below is an overview of the activities involved in the Prototype Evaluation.
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· Preparation

· Meet with contractor ​​​-​ ensure the contractor understands the evaluation requirements (e.g., when the prototype is needed); emphasize formative nature of evaluation - to provide feedback for improvements.
· Pluralistic Walkthrough-develop the protocol, collect the data, analyze or summarize the data.
· Focus Group-develop the protocol, collect the data, analyze or summarize the data.
· Data Integration and Summary – Independent reporting templates are included for each data collection. Results from all reviews can be integrated into a single summary.
· Report Results

For both data collection methods within the prototype evaluation, you will walk through:
Developing the Protocol—the research protocol includes gathering or creation of research materials for conducting the evaluation, and planning and preparation of the facility and research team to support data collection. 
Collecting the Data—Prototype evaluations capture insights from evaluation experts and from potential users following the protocol established for each of the two approaches.  Walkthrough – Issues identified during the walkthrough, should be given severity codes and summarized.  Focus Group – The focus group moderator and researcher(s) recording participant responses should meet, review and discuss notes together and then identify common themes in responses across participant. Notes in the Scenario Observation Note Taking Guide taken during the data collection (and possibly review of video/audio) should be summarized. 

Analyzing the Data-- Analyzing and summarizing focus group data should occur as soon as possible after the data has been conducted. Survey ratings on likert scales should be averaged and open ended questions, summarized.

Reporting the Results—User feedback will be documented in a standard format and provided to simulation developers. Walkthrough feedback will be provided to developers for modifications to the prototype prior to further data collection involving the user community. Results from the subsequent data collection may be aggregated and conclusions documented in a single Prototype Evaluation report. Finally, materials (e.g., scenarios, checklists, guides, etc.) should be maintained on the MST-READI AKO site for potential re-use.

Preparation
To prepare for your prototype evaluation, complete the following steps:
Prototype evaluation preparation steps
Step 1: Specify the method(s) to be used.

Step 2: Define the training technology characteristics.

Step 3: Define the TEE situation(s).

Step 4: Obtain the prototype from contractor 

Step 5: Note any special concerns, issues or considerations. 
Step 1: Specify the method(s) to be used.
Place a checkmark next to the reviews to be conducted. For each review specify the subject matter expert(s) responsible for conducting the review along with the projected start and completion dates.

	
	SME/Researcher conducting
	Start Date
	Completion Date

	· Pluralistic Walkthrough
	
	
	

	· Focus Group
	
	
	


Step 2: Define the training technology characteristics.

	Training 

Define characteristics of the training.

· Training objectives

· Knowledge, skills, abilities & attitudes supported e.g., cognitive/psychomotor; specific combat medic skills, confidence 

· Instructional strategies used (if known)
	

	Assessment

Define simulation assessment features (if applicable)

· Performance outcomes (cognitive, behavioral): 

· Assessment strategies (e.g., multiple choice test, scenario)

· Automated Assessment/Performance Measurement?
	

	Administration

Identify administration requirements/constraints

· Technical Requirements (e.g., network, power, clean, dry environment)

· Space requirements: (e.g., 6ft surface area, ventilation)
· Instructor / Confederate interaction (e.g., instructor training on simulation configuration, instructor interaction with simulation during training, etc). 
	


Step 3: Define the TEE situation(s).

For the method(s) specified in Step 1, define the Scope and Location.  If you are unsure of the location, use the table on following page to help think through factors influencing selection of an appropriate site.

	 Scope

What are the time constraints? (e.g., required start date based on availability of participants? deadlines for results?

What resources are available to conduct the research?  
· Money? (Are funds available for travel for multiple researchers? hiring external expert(s)? preparing and planning and development of materials?)
· Manpower? (availability of researchers or data collectors) 

· Expertise required? (SMEs, human factors and ISD experts)

· Other resource Considerations?

	Walkthrough

Focus Group



	Location
Where are we going to conduct the research? (e.g., STTC, contractor site, field, other)
· Use table on next page for help.
	Walkthrough

Focus Group




The nature of the simulated training tasks may impact research procedures research required to elicit and obtain performance measurements.
The table below can help you think about the important issues in identifying a site and/or, if multiple facilities are being considered for the evaluation, assist in comparing facilities.

	Factors in Choosing a site
	Facility Option 1
	Facility Option 2

	Participants 
	
	

	Number of participants potentially available?
	
	

	Type of participants? 68W? Non-MOS trainees? Instructors?
	
	

	Curriculum timeline and timing of participant availability?
	
	

	Ease of recruitment?
	
	

	Other:
	
	

	Technology support
	
	

	Access to:
	
	

	Intranet
	
	

	Wireless network access
	
	

	Network security
	
	

	IT support
	
	

	Access to power
	
	

	Other:
	
	

	Data Collection facilities
	
	

	Classroom
	
	

	Ventilation (e.g., for olfaction studies)
	
	

	Computer Lab
	
	

	Other training simulations/technology
	
	

	Trauma Lanes
	
	

	Field (e.g., NTC)
	
	

	Other:
	
	

	Location
	
	

	Accessibility 
	
	

	Visibility (e.g., high profile site)
	
	

	Other:
	
	

	Point of Contact
	
	

	existing relationships with POCs
	
	


What challenges related to data collection at this site(s) can we anticipate?

(e.g., issues related to IT security, system incompatibility, control over data collection, high op-tempo impacting availability of participants and space, etc., wireless restrictions or site registration.

Walkthrough
Focus Group
The location and culture at the site(s) may impact the level of flexibility you will have in conducting a controlled experiment, resources to deploy training (e.g., network), and availability of performance rating sources, e.g., instructor ratings of trainee performance.
Step 4: Obtain the prototype from contractor 
· Obtain the prototype and any supporting documentation from the contractor.

Step 5: Note any special concerns, issues or considerations. 
For information and guidance planning the protocol, collecting data and reporting results for the Walkthrough method go to the ‘Walkthrough’ tab.
Given the Focus Group, Observation and Survey methods are intended to be used collectively, go to the ‘Focus Group’ Tab for additional information and guidance on the data collection protocol.  
Pluralistic Walkthrough 

Evaluation Leader: _____________  Date: ____   Technology Name: _____________________________                     

Method Overview
A Pluralistic Walkthrough is an inspection methodology used to identify usability issues by having representative users, product developers, and human factors engineers step through a task scenario, discussing usability issues associated with user interactions involved in the scenario steps.  For a training system the walkthrough would involve completing all or part of the training, and the users may be represented/supplemented by instructors.  Additionally, depending on the particular evaluation context and the results of the evaluations conducted at the design stage the training research program manager or the instructional designer may also wish to attend the walkthrough.

The group is asked to assume the role of typical users.  The method allows for the detection of a greater number of usability problems to be found at one time due to the interaction of multiple types of participants. This type of usability inspection method also usually has the additional objective of increasing developers’ sensitivity to users’ concerns about the system design.

Training system developers answer questions about design and suggest solutions to interface problems users have encountered. Human factors professionals usually serve as the facilitators and are also there to provide feedback on the design as well as recommend design improvements. The role of the facilitator is to guide users through tasks and facilitate collaboration between users and developers. It is best to avoid having a system developer assume the role of facilitator, as they can get defensive to criticism of their product.

Participants are presented with the next output/feedback from the simulation interface and asked to write down the action they would take in pursuing the designated task before any discussion occurs.  This approach helps avoid group think and also generates data that can be analyzed.  After all participants have written down the actions they would take discussion begins, with the representative users offering their answers first.

References

Bias, Randolph G., "The Pluralistic Usability Walkthrough: Coordinated Emphathies," in Nielsen, Jakob, and Mack, R. eds, Usability Inspection Methods. New York, NY: John Wiley and Sons. 1994.

Developing the Protocol
Step 1: Specify your materials. 

Specific instrument(s) to be used (e.g., scenario stage setting instructions, walkthrough step list, participants' handout for gathering action selected): 
· Stage Setting Script

· Walkthrough Step List

· Participant Action handout

· Pluralistic Walkthrough Observation Template

Stage Setting Script

Create a Stage Setting Script briefly: 

· Presenting the goals and procedures involved in the Pluralistic Walkthrough

· Describing the training context; i.e., a scenario in which the technology being assessed would be used.

· Introducing the type of user/trainee who will likely be using the technology and asking participants to assume the role or perspective of this type of user during the walkthrough.
Walkthrough Step List

Develop a Walkthrough Step List guiding participants through technology usage, including (as appropriate):
· Setup and power 

· Login / privileges

· Training activities
· Performance assessment/feedback
· Preparing for the next user

· Shutting down 

Steps can be defined (and illustrated or executed during the walkthrough) from design documentation including mock up, screen captures and/or the actual technology. 

The step list should include actions users will take and the response of the technology (e.g., click an icon on the interface and a pop up window opens or a new screen appears, or administer a CAT to the HapMed arm and eventually LED light color/pattern will change). The response of the technology may become the next ‘step’ in the step list. For example, if a pop up window opens, the next step would focus on the pop up window and participant would be asked to write down what action they would take on the window, and so forth. 

Participant Action handout
The Participant Action handout (page 53) collects participants’ individual thoughts prior to group discussion.
Pluralistic Walkthrough Observation Template
The Pluralistic Walkthrough Observation Template (page 55) is used by the walkthrough facilitator to document issues or concerns arising from participant actions and discussion.
Step 2: Specify your procedures. 

Specify procedures for systematically reviewing the walkthrough scenario:  
Step 1. Introduction (approximately 5minutes)

At the start of the session participants will be: 
· Briefed on the goals of the session 
· Presented with the context and perspective for the walkthrough from the ‘stage setting script’ 
· Given the Participant Action handout
Step 2. Walkthrough (approximately 1 hour)
Upon completion of the introduction, 

· The facilitator will present the ‘steps’, one at a time, from the Walkthrough step list
· For each step, participants will be asked to write down how the y would interact with the technology to complete the task.
· Once individual responses have been recorded for a step, participants will share and discuss their responses.

Step 3. Record Issues (approximately 1-2hours)
· During and immediately following the walkthrough, design and usability issues or concerns will be documented by the facilitator using the Pluralistic Walkthrough Observation Template.  

Step 3: Identify your walkthrough participants

	Facilitator name (Preferably someone with human factors expertise): 
	

	Developer(s):
	

	Trainer(s)/User(s): 
	

	Others(s): 
	


Collecting the Data
Step 1: Describe the goals for the walkthrough and how it will be conducted

In particular it is important for the developers present to understand that the purpose is to find out what real users would likely do using the system prototype and for users to be encouraged to act just as they think real users would.  The goal is to identify areas for improvement and as such to help the developers make their system as valuable and effective as possible, while development is still in the relatively early stages, and by doing so serve the training needs of the users.

Step 2: Set the stage for the scenario

Before showing the participants the system and the first interaction in the scenario, set the stage and help the participants assume the role of an intended user by describing that user's background (e.g. current knowledge and experience) and the context in which they would be expected to being the training.

Step 3: Walkthrough the scenario one step at a time

Present participants with the next output/feedback from the simulation interface and ask them to write down the action they would take in pursuing the designated task before any discussion occurs on their own copy of a handout with a table organized as show below.

	Step
	Action Taken
	Why

	1. 
	
	

	2.
	
	

	3.
	
	

	...
	
	


After all participants have written down the actions they would take discussion begins, with the representative users offering their answers first.  During this recorded discussion the facilitator will make notes on the following table.   (Developers should also be encouraged to create their own to-do lists.)
Analyzing the Data
Step 1: Summarize results of the review. 

· Synthesize and organize the issues identified. 

Step 2: Summarize potential gaps in the requirements. 
· Identify and summarize potential gaps in the requirements analysis approach and resulting requirements. Prepare to report your results.

Reporting the Results
Step 1: Complete walkthrough review reporting template

A sample walkthrough reporting template is shown on page 57. The reporting template can be downloaded from the MST-READI website for use.

· Specify the part of the interface that requires modification

· Identify the step(s) in the scenario that are relevant

· Define the specific issue or concern

· Include a severity code from the severity rating scheme

· Summarize the recommended resolution

Step 2: Provide feedback to contractor

Meet with the contractor POC to share the results of the review. If the contractor has a preferred format for reporting issues and/or software for recording and tracking issues, work with the contractor to enter feedback into the system.
· Schedule meeting with the contractor POC to share the results of the review. 
DATA COLLECTION: Participant Action Handout

Simulation Technology: _________________________

Participant/Reviewer Name: _______________________________
Date: _________________
	Step
	Action Taken
	Why

	1. 
	
	

	2. 
	
	

	3. 
	
	

	4. 
	
	

	5. 
	
	

	6. 
	
	

	7. 
	
	

	8. 
	
	

	9. 
	
	

	10. 
	
	

	11. 
	
	

	12. 
	
	


This document is also downloadable from the website in electronic form for easy access and modification (e.g., increased spacing for writing).

DATA COLLECTION: Pluralistic Walkthrough Observation Template
Simulation Technology: _________________________

Reviewer Name(s): _______________________________
Date: _________________
For each step document any issues or concerns, provide a reference, e.g., page number, if appropriate and rate the severity of the issue. Include any potential solutions to the issue.
Severity 1=Severe, 2=High, 3=Moderate, 4=Low 
	Step
	Issue
	Reference
	Severity 
	Potential Solution

	1. 
	
	
	
	

	2.
	
	
	
	

	3.
	
	
	
	

	...
	
	
	
	


This document is also downloadable from the website in electronic form for easy access and modification (e.g., increased spacing for writing).

REPORTING: Pluralistic Walkthrough Reporting Template
Simulation Technology: _________________________

Reviewer Name(s): _______________________________
Date: _________________

	Interface Element
	Step(s)
	Issues
	Severity
	Potential Solution

	
	
	
	
	

	
	
	
	
	


This document is also downloadable from the website in electronic form for easy access and modification (e.g., increased spacing for writing).

Focus Group

Evaluation Leader: _____________  Date: ____   Technology Name: _____________________________                     

Method Overview
The focus group methodology is a qualitative approach commonly used in research where small groups of people are encouraged to become familiar with the technology and then share their attitudes and perceptions through group interaction. Participants are given structured or unstructured opportunity to explore the technology while researchers observe the interaction. A focus group interview guide is used to elicit perceptions and affect such as training technology feature likes and dislikes, potential uses of the technology, opinions regarding trainee acceptance and use, etc.  A focus group moderator will present questions and facilitate discussion. A second researcher will record responses real time, however, the interaction may also be audio taped for later review and analysis. Typically a final survey is administered to capture individual responses as well. Content analysis and coding of the data will facilitate identification of common themes across participants. 

The table below provides an overview of relevant considerations for Focus Groups.

	Where:
	Anywhere access to target user groups can be obtained.

	By Whom:
	Focus groups are most effective when conducted by a skilled facilitator. 

	Participants?
	Yes. 6-12 participants is typically a manageable group size.  Data can be collected on multiple groups of participants. Of particular note, focus groups should not contain participants with clear power differences (e.g., supervisor/supervisee relationships) as the differences may deter participants from speaking freely.  While individual groups should be as homogeneous as possible, multiple groups can be used to reflect a heterogeneous stakeholder population (e.g., conduct separate focus group session for trainees and instructors). 

	Other resources:
	Focus group interview guide (questions that will be asked of focus group participants). Data collection technologies, e.g., video/audio recording. 

	Strengths:
	Can capitalize on the benefits of group interaction and in-depth discussion. More efficient than one-to-one interviews. Less resource intensive than one-to-one feedback. Relatively immediate sense of results.

	Weaknesses:
	One disadvantage of the focus group method is that small sample sizes may not be representative of the population to which you would like to generalize. In order to increase the likelihood of obtaining a more representative sample, data collection should take place at multiple facilities, or at minimum participants should be recruited from multiple facilities. In addition, responses all depend on one another and a group format may create conformity where differences in opinion are suppressed. Difficulty quantifying results.


Evaluation should involve multiple methods.  A range of evaluation methods, guidelines and toolkits must be made available to cope with the complexity of medical simulation training systems originating from a combination of technical as well as organizational and social issues.
Preparation
Step 1: Begin logistical preparations

Use the following checklist to help you think about and prepare for data collection.

· IRB approval – initiated/obtained 

Identify logistical concerns and work with Contact Site POC to begin working through specifics related to:


Site Preparation   

· Data Collection Site (e.g., Identifying the location and specific facility for the data collection) 
· Tech requirements/support. (e.g., Connecting to the facility network, Ensuring wireless connectivity in specific room in which data will be collected, power requirements are met, safety equipment, such as exhaust fans is available)
· Other 
Participants

· Define and communicate requirements for participants to POC who will be obtaining participants
· Identifying, recruiting and scheduling participants. 

Developing the Protocol
Step 1: Develop your materials 
To conduct a focus group including researcher observation and survey, you will need: 

· Focus group interview guide

· Observer guide

· User survey

· Consent form

· Demographic questionnaire
Templates for these materials can be downloaded from the MST-READI website.  
Focus Group Interview Guide  

A generic Focus Group Interview guide is presented on pg 61. 
If you choose to tailor the Focus Group interview guide:
· Identify key simulation features of interest or concern.   Beginning with areas of concern identified in early evaluation activities (i.e., issues identified in requirements review, ISD review and/or user-simulation interface review); identify technology characteristics upon which to focus the observation. Include aspects of the user-simulation interface as well as the training content and instructional strategy.

· Modify an existing Focus Group Interview Guide.  Create technology specific interview questions and insert them into the generic guide after the general questions.
· Download the generic Focus Group Interview Guide from the MST-READI site. 

· Formulate initial (open-ended) questions 
· Determine the logical order of the topics/questions 
· Prepare the introduction and the concluding comments.
Observer Guide  

The Observer Guide presents a list of issues or concerns to look for and provides instructions. A blank template is provided on pg 66 and on the MST-READI web for downloading and tailoring.
To develop a tailored Observer Note taking Guide for data collection:
· Identify key simulation features of interest (these may be the same as the focus group questions).  Beginning with areas of concern identified in early evaluation activities; identify simulation characteristics upon which to focus the observation. Include aspects of the user-simulation interface as well as the training content and instructional strategy. 
· Modify an existing Observer Note taking Guide.  Create technology specific issues to look for and insert them into the generic note taking guide.
User Survey 

User surveys may obtain ratings-based reactions and open-ended comments from individual users (versus those obtained during the focus group discussion).
· Obtain/create your survey. A generic survey is provided on pg 69 and on the MST-READI web for downloading and tailoring.
Consent Form  
· The consent form will be developed during the IRB approval process; examples can be found on the MST-READI web and AKO site.  

Demographic Questionnaire. 

· Create or obtain a previously created questionnaire to capture user/participant characteristics such as: age, sex, experience in MOS (e.g., number of years, deployments), experience with similar simulation technologies (e.g., specific technology (ies), length of time). Examples are provided on the MST-READI web.

Step 2: Specify your procedures

The data collection session will involve the following components: Introduction, Technology Familiarization, Observation, Focus group discussion, Survey 

Step 1. Introduction (approximately 5minutes)

At the start of the session participants will be: 

· Briefed on the goals of the session 

· Asked to sign an informed consent document (if required) and 

· Asked to complete a brief demographic questionnaire.  

Step 2. Technology familiarization (approximately 5-10minutes)

Upon completion of the questionnaire, participants will be given an opportunity to become familiar with the training simulation and its operation. The simulation introduction or “training” will be scripted to ensure repeatability of the training across different sessions.
Technology introduction. Using the technology introduction or ‘training’ script participants will be given an introduction to the POC technology and its operation. 

Hands on interaction with technology. Participants will be given time for hands on interaction with the device.  

This will take the form of:

· Free exploration

· Completing specific training module: ________________________________________________
· Configuring the simulation (instructors): ​​​​​​​​​​​​​______________________________________________
· Executing specific tasks: __________________________________________________________
· Other: _________________________________________________________________________
Observations will be obtained during user interaction with the simulation. Upon completion of the specified interaction, a Focus Group will be conducted, followed by the completion of the individual user Survey.

Step 3. Observation (approximately 25minutes)

· Researchers will observe participants completing the tasks and complete the Observer Note taking Guide to the extent possible.

Step 4. Survey (approximately 5-10 minutes)

The System Usability scale is generally used after the participant has had an opportunity to use the system being evaluated, but before any debriefing or discussion takes place. Participants should be asked to record their immediate response to each item, rather than thinking about items for a long time.

All items should be checked. If a respondent feels that they cannot respond to a particular item, they should mark the center point of the scale.

· Distribute & collect surveys

Step 5. Focus Group (approximately 25minutes) 

· Assemble participants in a group/circle.

· The focus group moderator will asks questions and facilitate discussion. 

· One or more researcher(s) will record participant responses. 

· Concluding comments
Collecting the Data 
Following the procedures above, data can be collected through Observation, Focus Group and survey completion.

Observation

Prior to Focus Group questions, participants are provided an opportunity to become familiar with the simulation. This may be a structured or unstructured activity. During this familiarization period, observers can take notes with regard to areas of potential concern formally identified in prior evaluations or informally through interactions with the simulation. 

· Use the Observer Note taking Guide on pg 67 to facilitate data collection.

Survey

· Once the technology familiarization and observation is complete, an individual survey is administered. Use the Survey Template on pg 69 to facilitate data collection.
Focus Group

To begin the focus group data collection, assemble participants in a group/circle. The focus group moderator will asks questions and facilitate discussion following the Interview guide.  The moderator should also be cognizant of the number of questions and time allotted for the interview to ensure all questions have an opportunity to be asked. Have one or more researcher(s) record participant responses. A tape recorder may also be used (with permission) to capture response for later review.
· Use the Focus Group Interview Guide on pg 65 to facilitate data collection.

Analyzing the Data
As soon as possible after the focus group session, the focus group moderator and researcher recording participant responses should meet, review notes and identify common themes in responses across participants. This can be done through discussion and consensus or through a more rigorous content analysis (see resources). 
· Schedule meeting. time/place/attendees:
· Complete Focus group feedback template found in the Template tab integrating both observation and focus group responses.
· Scoring System Usability Survey
· SUS yields a single number representing a composite measure of the overall usability of the system being studied. Note that scores for individual items are not meaningful on their own.

· To calculate the SUS score, first sum the score contributions from each item. Each item's score contribution will range from 0 to 4. For items 1,3,5,7,and 9 the score contribution is the scale position minus 1. For items 2,4,6,8 and 10, the contribution is 5 minus the scale position. Multiply the sum of the scores by 2.5 to obtain the overall value of SU. 

· SUS scores have a range of 0 to 100.

· Compute descriptive statistics for survey responses (e.g., mean, min/max scores) 

Reporting the Results
Data collection and results from the three methods will be aggregated and conclusions will be documented in 2 forms: 1) feedback to contractor/developer (reporting templates), and 2) a single Prototype Evaluation report written using the standard evaluation format below.
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Appendices

DATA COLLECTION: Focus Group Interview Guide
Focus Group #: _________






Date: _________

Moderator: _______________________

Introduction
Our goal today is to obtain feedback from you about a training technology being developed to support medical skills training.
We’re going to give you a chance to become familiar with the simulation. Then we will ask for your thoughts and opinions on a number of topics in a group format.

<Familiarization with training simulation>

Ok, now that you have had some experience with the training simulation we’d like to ask some questions.
1. What did you like best about the training simulation?
2. What did you like least about the training simulation?
3. What aspects of the training simulation do you think make it an effective or ineffective training tool? 

4. What training content is missing and should be included in the training simulation? 
5. How do you think the training simulation could best be integrated into the current program of instruction? (How would you like to see it used?)
6. Did you like the performance feedback capabilities of the training simulation? 

This document is also downloadable from the website in electronic form for easy access and modification (e.g., increased spacing for writing).

DATA COLLECTION: Observer Guide Template
Group #: _________






Date: _________

Moderator: _______________________


Observer:__________________

	Feature
	No observable Concerns
	Feature Specific
Notes/Observations

	
	□
	

	
	□
	

	
	□
	

	
	□
	

	
	□
	

	
	□
	

	
	□
	

	
	□
	

	
	□
	

	
	□
	


This document is also downloadable from the website in electronic form for easy access and modification (e.g., increased spacing for writing).
DATA COLLECTION: Focus Group User Survey
Participant #: _________

Date: _________

System Usability Scale    © Digital Equipment Corporation, 1986.






         Strongly



      Strongly 






         disagree



        agree
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1. I think that I would like to


   use this system frequently


2. I found the system unnecessarily

   complex

3. I thought the system was easy

   to use                      


4. I think that I would need the

   support of a technical person to

   be able to use this system


5. I found the various functions in

   this system were well integrated

6. I thought there was too much

   inconsistency in this system

7. I would imagine that most people

   would learn to use this system

   very quickly




8. I found the system very

   cumbersome to use

9. I felt very confident using the

   system

10. I needed to learn a lot of

   things before I could get going

   with this system 



This document is also downloadable from the website in electronic form for easy access and modification (e.g., increased spacing for writing).

Final Evaluation 
Evaluation Leader: _____________  Date: ____   Technology Name: _____________________________                     

The final evaluation is intended to provide evidence of improvements or benefits over current practice. These improvements may take a variety of forms such as increased knowledge, reduced manpower requirements, lower cost, etc.  

The Final Evaluation will involve either a true, quasi- or non- experimental research approach. The degree of control over participants and other conditions of the research is a key factor differentiating among these research methods. 

Experimental designs are differentiated from quasi- and non-experimental designs by the inclusion of random selection and assignment of participants to experimental and control conditions. This degree of control allows researchers to examine cause-and-effect relationships among variables. Experimental designs are used when measuring Pre-post test and/or control to experimental group changes (e.g., evaluating the impact of a training technology on skill acquisition, or comparing the impact of two or more different approaches to training on trainee performance and attitudes or on costs and manpower requirements). 
Valid causal statements require a high level of control over many aspects of the experimental design.  A true experiment is the only approach that allows for conclusions of causality to be made based on research results, e.g., able to say that the simulation technology caused the improvements in performance. 

Quasi-experimental designs are similar to experimental designs but lack the experimental control associated with random assignment and/or manipulation of an independent variable. Quasi experimental are used when it is not feasible to control the assignment of subjects to conditions. 

Finally, non-experimental designs examine relationships among or between variables as they naturally occur; with little or no control exerted by the researcher. Nonexperimental research is often conducted as a precursor to experimental research. Non-experimental designs are also used when independent variables are not subject to experimental manipulation or randomization (e.g., human characteristics like sex), the variable of interest cannot ethically be manipulated (e.g., comparing the impact of using odors during medic training on trainees who have been diagnosed with post traumatic distress syndrome to those who have not experienced PTSD). Because little control exists, results from these studies, especially the generalizability of the results beyond the sample to some larger population, must be interpreted with caution.

The table below summarizes the conditions of use, approach characteristics, and benefits and limitations for each research approach.
	Research Approach
	Conditions of use
	Characteristics
	Benefits
	Limitations

	True Experimental Design
	When the research objective is to make causal & generalizable statements about the impact of a training technology that extend beyond the research sample to the broader user population.
	· Involves Random assignment of participants to treatment & comparison groups 
· Treatment & Control groups will usually be compared to each other to determine the impact of the new training technology on outcomes.
	· Provides the most rigorous research design for establishing causal relationships. 
· Controls for all threats to validity.

	· High control of the experimental environment may be somewhat artificial
· IRB may be time consuming

	Quasi-Experimental Design
	Often used in real-life situations when it is not possible to use random assignment, but multiple groups can still be examined.
	· Features non-random assignment of individuals to treatment & comparison groups.

· Uses controls to minimize threats to the validity of conclusions drawn.
	
	· non-random assignment limits conclusions regarding causality as well as the generalizability of results.

	Non-Experimental Design
	When examining more qualitative data such as obtaining user perceptions, and feedback, etc.
	· No use of control or comparison groups 

· Typically relies on qualitative data sources such as interviews, surveys, observation, and focus groups.
	· Non-experimental designs are helpful in understanding participants' experiences and perceptions. 
	· No causal or generalizable conclusions can be drawn.


MST-READI recommends the use of a ‘true’ experimental design whenever possible so that you have the best chance to determine causality, i.e., to determine that the technology being evaluated is the cause of the outcomes being assessed. 

In general, true experiments require the greatest degree of experimenter control, which in turn provides you with the greatest validity allowing you to make highly valid inferences from your results. Given that high degree of control however, true experiments tend to involve less realistic representations of the real world.

Sometimes however the amount of control required for a true experiment is not feasible. In this case, quasi- and non- experimental approaches may be employed with the caveat that caution must be taken in drawing conclusions of causality from the results, i.e., there is the potential that factors other than the training simulation technology may be impacting the results.   

For any/all of the three approaches above, consider the sequence of events below.
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· Determine Approach –As mentioned earlier, a true experiment is recommended, however may not always be possible. The evaluation team will gather necessary information to determine a true experiment is feasible.
· Develop Protocol - For any design, an experimental plan, or protocol, should be developed defining important components of the research and data collection procedures.
· Submit IRB - Once the protocol is finalized, it should be submitted to IRB if review and approval is required.
· Logistics Planning - While the protocol is being reviewed, the evaluation team should work with the facility to support the logistics of the implementing experimental procedures.
· IRB Approval - Data collection cannot begin until IRB approval is obtained.
· Pilot Study - Data collection is time and resource intensive; therefore, once preliminary activities are complete and the protocol is approved by IRB, a pilot study should be conducted.
· Tweaks to Protocol - The goal of the pilot study is to test experimental materials and procedures and make recommendations for tweaks or modifications to facilitate effective, efficient, and valid data collection.
· Conduct Experiment - After tweaks to the protocol are made, the experimental data collection should be scheduled and may begin.
· Analyze Data - Once all data is collected it will be analyzed
· Report Results - Research results will be documented for presentation / reporting.

Final evaluation steps
Preparation

Step 1: Review evaluation project plan

Step 2: Define the training technology characteristics.

Step 3: Define the TEE situation.

Step 4: Determine the final evaluation approach

Step 5: Conduct a literature survey of research questions and experimental designs for similar technologies.

Step 6: Obtain the training technology from contractor 

Step 7: Note any special concerns, issues or considerations. 

Developing the Protocol 

Step 1: Define the purpose of the research
Step 2: Define your research questions or hypotheses

Step 3: Specify the research design 

Step 4: Specify participants and sample size

Step 5: Describe the data collection setting/location 

Step 6: Develop or obtain materials 
Step 7: Define your experimental procedures
Step 8: Define the analysis plan. 

Collecting the Data
Analyzing the Data

Step 1: Enter data

Step 2: Compute descriptive statistics

Step 3: Compute Inferential statistics

Reporting the Results

Preparation
To better prepare for the final evaluation the steps below will help you begin thinking about the characteristics of the training technology and aspects of the TEE situation which will influence your choice of approach, design and protocol.
It is important to note that the steps below will likely be conducted in parallel. Information gathered or considered in latter steps may influence or revise ‘decisions’ made in earlier steps.
Step 1: Review evaluation project plan

Review the project plan in the ‘Getting Started’ section of this workbook pg 9 to ensure the plan is still appropriate (e.g., purpose, timeline, resources). Update the plan if necessary.  
Step 2: Define the training technology characteristics.

Define technology related factors influencing your evaluation research.
	Training 

Define characteristics of the training.

· Training objectives

· Knowledge, skills, abilities & attitudes supported e.g., cognitive/psychomotor; specific combat medic skills, confidence 

· Instructional strategies used (if known)
	

	Assessment

Define simulation assessment features (if applicable)

· Performance outcomes (cognitive, behavioral): 

· Assessment strategies (e.g., multiple choice test, scenario)

· Automated Assessment/Performance Measurement?
	

	Administration

Identify administration requirements/constraints

· Technical Requirements (e.g., network, power, clean, dry environment)

· Space requirements: (e.g., 6ft surface area, ventilation)
· Instructor / Confederate interaction (e.g., instructor training on simulation configuration, instructor interaction with simulation during training, etc). 
	


Technologies requirements will likely influence your thinking about research settings. For example, wireless Bluetooth communication requires consideration of the effect of the environment on connectivity.
Step 3: Define the TEE situation.

Define TEE situation related factors influencing your evaluation research.
	Scope

What are the time constraints? (e.g., required start date based on availability of participants? deadlines for results?

What resources are available to conduct the research?  
· Money? (Are funds available for travel? external expert(s)? preparing and planning and development of materials?)
· Manpower? (availability of researchers or data collectors) 

· Expertise required? (SMEs, human factors and ISD experts)

· Other resource Considerations?

	

	Training evaluation context

Where are we going to conduct the research? (e.g., STTC, contractor site, field, other)
	


The table below can help you think about the important issues in identifying a site and/or, if multiple facilities are being considered for the evaluation, assist in comparing facilities.

	Factors in Choosing a site
	Facility Option 1
	Facility Option 2

	Participants 
	
	

	Number of participants potentially available?
	
	

	Type of participants? 68W? Non-MOS trainees? Instructors?
	
	

	Curriculum timeline and timing of participant availability?
	
	

	Ease of recruitment?
	
	

	Other:
	
	

	Technology support
	
	

	Access to:
	
	

	Intranet
	
	

	Wireless network access
	
	

	Network security
	
	

	IT support
	
	

	Access to power
	
	

	Other:
	
	

	Data Collection facilities
	
	

	Classroom
	
	

	Ventilation (e.g., for olfaction studies)
	
	

	Computer Lab
	
	

	Other training simulations/technology
	
	

	Trauma Lanes
	
	

	Field (e.g., NTC)
	
	

	Other:
	
	

	Location
	
	

	Accessibility 
	
	

	Visibility (e.g., high profile site)
	
	

	Other:
	
	

	Point of Contact
	
	

	Existing relationships with POCs
	
	


The location and culture at the site(s) may impact the level of flexibility you will have in conducting a controlled experiment, resources to deploy training (e.g., network), and availability of performance rating sources, e.g., instructor ratings of trainee performance.
What challenges related to data collection at this site can we anticipate?

(e.g., issues related to IT security, system incompatibility, control over data collection, high op-tempo impacting availability of participants and space, etc., wireless restrictions or site registration)
Step 4: Determine the final evaluation approach

Since the MST-READI methodology recommends conducting a true experiment during the final evaluation, use the decision diagram to help determine if you can meet the criteria for conducting a true experiment. 
Evaluation science considerations in selecting an approach
Random Assignment? 

Will circumstances and/or the command at the data collection site allow you to randomly assign participants groups that will receive different forms of training?

· Yes

· No

Control Group?

A control group is a group of participants that do not receive the new training technology, rather some form of training against which the new technology will be compared. Will the command at the data collection site allow groups to receive different forms of training? 

· Yes

· No

Practical TEE situation considerations in selecting an approach
· Do you have sufficient time and resources and a data collection site to support planning and data collection for a true experiment?  (e.g., the development of experimental materials such as scenarios and surveys if they do not already exist, travel (potentially multiple data collection visits) to the data collection site for the research team, etc.)
· Yes

· No

Notes:
Specific data collection methods for true experiments as well as other forms of experiments will be discussed in the planning section below.
Step 5: Conduct a literature survey of research questions and experimental designs for similar technologies.

Before making decisions regarding specific research questions and designs, learn as much as you can about what others have done. A literature review will help you define your research questions and may help you identify research methods commonly used in answering questions similar to those you are asking.

· Define Search Terms 

1. Break down the purpose of the review (or research question) to help guide the development of search terms.  List relevant search terms related to:

· Purpose of Training evaluation
· Simulation type
· Skills being training
· Performance and other Measures

2. Create a list of individual and combined key terms to search within each database.

· Search relevant databases

1. An interdisciplinary approach to your literature search should be taken. Consider databases:  
· MILITARY: Defense Technical Information Center (DTIC)

· HEALTHCARE: PubMed / MEDLINE 

· PSYCHOLOGY: PsycARTICLES, Social Sciences Index
· ENGINEERING: Applied Sciences and Technology  

· BUSINESS: Wilson business full text  

2. In addition, relevant research can be found in the form of white papers, organizational technical reports, and other publications not available through databases described above, but rather through websites for: 
· US government agencies 
· professional associations

· international communities of practice and centers, and 
· popular media. 

· Collect and Summarize the data

1. Identify articles meeting the search criteria established above and create a summary table similar to the one below, pg 79.  This table template is available electronically for download, tailoring and use from the MST-READI website.
2. To the extent possible use a predefined set of alternatives to characterize the research dimensions (examples in the table below). 

3. Examine the table for themes, e.g., study designs used in evaluating a particular type of training simulation.  
Step 6: Obtain the training technology from contractor 
Obtain the final technology and any supporting documentation from the contractor as early as possible.

Step 7: Note any special concerns, issues or considerations. 

DATA COLLECTION: Research question and design Summary Table Template

	Ref
	Publication type
	Simulation Type
	Simulation maturity
	Target Trainee
	Approach & Design
	Independent Variable
	Dependent Variables
	Results or Findings

	#1
	 
	 
	 
	 
	 
	
	 
	

	#2
	
	
	
	
	
	
	
	

	#3
	 
	 
	 
	 
	 
	
	 
	

	#4
	
	
	
	
	
	
	
	


This document is also downloadable from the website in electronic form for easy access and modification (e.g., increased spacing for writing).

Experiment 
Developing the Protocol
Documenting the research protocol includes defining the research hypotheses, participants to be used, materials and measures, experimental procedures, and analytical approach.  An example of a protocol for evaluating a game based simulation training technology is provided in the Resources tab on pg 99.

The research protocol documentation required to support SAMC IRB should include the: 

· Purpose

· research question /hypothesis

· research design 

· participant pool and sample size

· setting/location 

· materials (e.g., scenarios to be used, pre/post tests, rating scales, and self report surveys)

· procedures for conducting the research, and 

· an analysis plan. 

Step1: Define the purpose of the research
State the purpose of the final evaluation research.

Step 2: Define your research questions or hypotheses 
Consider the purpose of the evaluation and insights from the literature review, and define the research question(s) to be answered. Specify what you are investigating and your expected results.  

· Research questions 
e.g., Does the simulation significantly improve knowledge and skills training performance? Do skills transfer to field task performance? Does the simulation train participants to a level similar to existing training? Does the simulation training significantly enhance trainees self efficacy? Can simulation training prepare trainees as well as or better than an existing simulation or other non-simulation training? Can simulation training reduce training time (and potentially training cost)? Can we define specific instructional designs (e.g., technologies, sequences, schedules, strategies) to optimize training effectiveness (e.g., skill acquisition, training transfer, time to skill acquisition, reduced skill decay) for specified tasks?  
· Hypotheses 

e.g., The experimental group receiving the new simulation training will perform significantly better than the control group receiving traditional training on the post training cognitive performance assessment.

Step 3: Specify the research design.

One common, highly rigorous true experimental design is the pre-post test control group design.

A Research Design Guidance insert is provided in the Resources tab on pg 91 to help you determine if this design meets the needs of your evaluation and if it does not it offers guidance in identifying an appropriate design.
· Specify the design type

· Pre-post test control group

· Other: ____________________________________
· Specify the Independent variable (IV) – the variable you have control over and can manipulate. It is what you anticipate will be effecting the dependent variable. 
The IV will most often be “training approach’ and you will have 2 or more ‘levels’ of your IV. These levels or conditions will be driven by your research question and will most often include one or more variation of the training technology being evaluated (e.g., flash card medic game) and a standard/traditional or alternate approach to training. For example,
Condition 1: combat medic card game – flash card version

Condition 2: combat medic card game – mobile version
Condition 3: didactic training of same knowledge 

· Specify the Dependent variable (DV) – is a variable that ‘depends on’ another variable, that other variable being the independent variable. It is what you measure to examine the impact of the IV. Your DV will also follow from your research question. 
Performance (Behavioral, Cognitive) & Affect

Step 4: Specify participants and sample Size
· Participant characteristics. Specify relevant characteristics, e.g., age range, length/type of experience, MOS, sex, etc.
· Sample Size. 

Using a power analysis table (Cohen,1992) for a pre-post test control group design with 3 conditions such as the example above (in the section under Specifying your IV), anticipating a medium effect size with alpha level of .05 and power of .8 you will need 156 participants randomly assigned to one of the 3 conditions, i.e., 52 participants per condition. 
If you are using a different design, consult the power analysis table in the resources tab, pg 101 to determine the number of participants required to have sufficient power to identify the effect of the training on outcomes if an effect exists. 
Step 5: Describe the data collection setting/ location

Describe the data collection site:

· Location, e.g., Ft Sam
· Setting, e.g., Field, computer lab, etc.
Step 6: Develop or obtain materials 
Review the MST-READI Materials library or talk to colleagues, etc. for existing materials used in similar research. Materials will typically include: 
· Training materials (i.e., the new simulation and any training to which the simulation is being compared) 
· Consent forms

· Surveys or questionnaires, e.g., 
· Demographic questionnaire

· Self confidence

· Usability 

· Workload (e.g., instructor set up)
· Researcher scripts to standardize administration of the study across multiple groups.

· Other devices (e.g., a second simulation task to assess transfer of skills from the training simulation to another post-training performance context)
Training evaluation metrics should include both standard measures of performance (e.g., knowledge tests) as well as assessments of the underlying mechanism - complex concepts and relationships (e.g., structure, mental model).

· Performance measures - Power is increased by reducing the variability of performance measures; therefore it is preferable to use performance tests with high reliability.  
· MeTER

· Other: 
Step 7: Define your experimental procedures

In pre/post test control group designs, experimental data collection for the evaluation will involve: 
· At the start of the experimental session the participant(s) will be briefed on the objectives of the research, 
· asked to sign an informed consent document, and asked to complete a brief demographic questionnaire. 
· Upon completion of the questionnaire, participants will complete a pre-test. 
· If the participant is in the experimental group (s)he will then be given an introduction to the training simulation and its operation. If the participant is in the control group (s)he will be given instructions for performing tasks using current practices. 
· The participant will then be given an opportunity for questions and clarification, after which (s)he will be presented the simulation based training. 
· At the completion of the training a post-test will be given and participants will be asked to complete additional surveys. 
· At the conclusion of the session participants will be debriefed.
· Other 
Step 8: Define the analysis plan.
· Analysis of Covariance
· Other 
Collecting the Data
Step 1: Execute experimental procedures
· Data collection may take one or more sessions. It is important to standardize your approach (you can create a script), to ensure all researchers administer the experiment in the same manner and hence that all participants experience the same context.

Analyzing the Data
Step 1: Enter data

· Use an excel spreadsheet to enter the data (e.g., performance data, survey data). 

· Set up a dummy code for missing data (e.g., 99)

· If survey items are written in both positive and negative form, reverse recode your data during data entry.

· Be sure to double check manually entered data to catch any errors. 

· Check and clean (i.e., fix) both manually entered and automatically captured data by generating frequencies of responses to each item and looking for out-of-range values or values that are not valid responses. 

Step 2: Compute descriptive statistics

Descriptive statistics allows you to describe or provide a summary of the data you have collected. Descriptive statistics include measures of central tendency (mean, median, and mode) along with measures of dispersion or variability of your data (minimums/maximums, standard deviation). Your statistics software program should allow you to import an excel file and compute descriptive statistics.  

Most often you will compute:

Central tendency:

· Mean (e.g., average number correct, average rating on a likert scale, average amount of time to configure the simulation)
Dispersion/variability

· Range (the difference between the minimum and maximum scores)
· Standard deviation (amount of variation around the average, e.g., does a mean of 4 reflect a bunch of similar scores. i.e., most everyone rated the item a 4; or does the mean of 4 reflect a broader of range of ratings, i.e., ratings of 1s and 7s)
Step 3: Compute inferential statistics

Inferential statistics allow you to make inferences, i.e. generalize your conclusions, beyond the current sample to the population of interest (e.g., from the training classes used in your study to all 68Ws).

Comparing groups with pretest and posttest data traditionally involves one of the following approaches (Dimitrov & Rumrill, 2003):

· Analysis of variance (ANOVA) on the gain scores

· Analysis of covariance (ANCOVA)

· ANOVA on residual scores, or

· Repeated measures ANOVA. 

In all these methods, the use of pretest scores helps to reduce error variance, thus producing more powerful tests than designs with no pretest data.
For the pre-post test control group design, ANCOVA will most often be used. An ANCOVA on post-test scores, with pre-test scores as co-variate usually provides an appropriate and informative analysis.
Reporting the Results
Although results may be documented in a variety of formats (e.g., Technical Report, PowerPoint, conference or journal publication specific format) depending upon the specific purpose of the research. 
· A Technical Report Format template, following standard reporting practices for evaluation research, is available on the MST-READI site.  
· In addition, materials (e.g., scenarios, checklists, guides, etc.) should be maintained on the AKO site for re-use.

Resources
IRB Guidance
Determining when IRB approval is required

Determining what if your evaluation research requires IRB approval is not always a clear cut task. Your research is considered human subjects research if:
The research involves collecting data about living people through an intervention/interaction;

             OR

The activity involves identifiable, private information.

            AND

The activity is a systematic investigation and is designed to contribute to generalizable knowledge.

If you are following the MST-READI methodology, Design Evaluations involving inspection (even those involving target user walkthroughs) typically will not require IRB approval. Prototype evaluations may or may not require IRB approval. Final Simulation Evaluations however will likely require going through the IRB process.  

Using the guidance above, check the appropriate box below:

· IRB is not required  

→  
you do not need to submit your 






protocol to IRB
· Not certain if IRB is  required  
→  
Contact your local IRB (see 






Step 2 below)
· IRB is required  


→  
Continue
There are three levels of IRB review: 

Exempt –research involving questionnaires and interviews surrounding non-sensitive topics may be exempt from IRB review. To be considered for exemption, participants cannot come from vulnerable populations (such as children, the elderly and the disabled).  Exempt studies can forgo the IRB process. If you are in any way in doubt that your research may qualify as exempt contact an IRB point of contact (POC)!
Expedited—Expedited review is appropriate for research involving minimal risk to non-vulnerable populations. Minimal risk implies participants will experience no stress beyond what they experience in their everyday lives. 

Full Board—Full board review is required if your research demonstrates more than minimal risk and / or involves vulnerable populations. 

When dealing with soldiers, the concept of ‘risk’ is a particularly tricky one. One significant consideration when conducting research involving medical and combat experienced personnel is the potential to trigger PTSD reactions. If you are in any way in doubt as to potential risk to participants, contact an IRB point of contact (POC) as soon as possible!

Following the MST-READI methodology in general IRB will be required for prototype and final evaluations.
	Phase of Methodology
	IRB Likely Required

	Reqs & Design Evaluation  

	Requirements Review
	

	Instructional Systems Design (ISD) Review
	

	User-Simulation Interaction Review
	

	Prototype Evaluation 

	Pluralistic Walkthroughs 
	√

	Focus Groups
	√

	Final Evaluation 

	True Experiments 
	√

	Alternate Experimental approaches
	√


Identifying the appropriate IRB 

If your research does require IRB approval you will need to identify the correct IRB.  This is not always easy. The correct IRB to use is determined by the site at which you are conducting the research, e.g., research conducted at Fort Sam Houston falls under the jurisdiction of the Brooks Army Medical Center (BAMC) IRB.  

If the evaluation research is also part of an educational degree program, the degree granting institution will likely require the research protocol be submitted to the institution’s IRB.

The points of contact (POC) at these IRBs should be able to address any questions and concerns regarding the use of human participants and receive your protocol submission. 

Human Subjects Protection Certification requirements

Researchers conducting Behavioral, social and/or medical research involving human participants must undergo training in the protection of human subjects. Training and certification can be obtained through the Collaborative Institutional Training Initiative (CITI).  

At the CITI site, you must register / create a login. At the prompt to select the Participating Institution with which to affiliate, select t the U.S. Army Medical Research and Material Command (MRMC). MRMC requires researchers complete the Modules listed below:

· Introduction(ID: 757) 

· History and Ethical Principles - SBR(ID: 490) 

· Defining Research with Human Subjects - SBR(ID: 491) 

· The Regulations and The Social and Behavioral Sciences - SBR(ID: 502) 

· Assessing Risk in Social and Behavioral Sciences - SBR(ID: 503) 

· Informed Consent - SBR(ID: 504) 

· Privacy and Confidentiality - SBR(ID: 505) 

· Research with Prisoners - SBR(ID: 506) 

· Research with Children - SBR(ID: 507) 

· Research in Public Elementary and Secondary Schools - SBR(ID: 508) 

· International Research - SBR(ID: 509) 

· Internet Research - SBR(ID: 510) 

· HIPAA and Human Subjects Research(ID: 14) 

· Workers as Research Subjects-A Vulnerable Population(ID: 483) 

· Conflicts of Interest in Research Involving Human Subjects(ID: 488) 

· The IRB Member Module - "What Every New IRB Member Needs to Know"(ID: 816) 

· U.S. Army Medical Research and Material Command(ID: 964) 

Completion of all of these modules may take anywhere from 4 to 8 hours.

Preparing and Submitting your Protocol

Make contact with the IRB POC, describe the proposed research and request information regarding their process, requirements for a 2nd level review, timeline and any specific concerns or advice s(he) might offer.  Once you have made initial contact you can begin preparing your submission. Every IRB requires submission of your research protocol (which means in order to begin the IRB process your evaluation research must already be planned). 

Download the BAMC IRB Protocol submission template, Informed Consent template, and examples of completed forms from the MST-READI website Tools and Resources page. 

Focus Group Interview Guide development guidance
Develop or tailor an existing Focus Group interview guide to use during data collection.

Step 1: Identify key simulation features of interest.

Beginning with areas of concern identified in early evaluation activities (i.e., issues identified in requirements review, ISD review and/or user-simulation interface review); identify simulation characteristics upon which to focus the observation. Include aspects of the user-simulation interface as well as the training content and instructional strategy.

Step 2: Obtain or create a Focus Group Interview Guide

Examine the features of interest identified in Step 1 and determine is a suitable guide exists. Below is a partial example of an observer guide that was developed based on problem areas identified in an early prototype of a flash-based computer training module.  Example Guides to be re-used or modified can be found on the MST-READI AKO site.

Focus Group Interview Guide 

This example guide should be tailored as necessary.
Introduction
Our goal today is to obtain feedback from you about a training simulation being developed to support <combat medics, combat lifesavers, surgeons, etc>. 

We’re going to give you a chance to become familiar with the simulation and then we have a number of questions we would like to ask and have you discuss your thoughts and opinions in a group format.

<Familiarization with training simulation>

Ok, now that you have had some experience with the training simulation we’d like to ask some questions.

Generic questions 

7. What did you like best about the training simulation?

8. What did you like least about the training simulation?

9. What aspects of the training simulation do you think make it an effective or ineffective training tool? 

10. What training content is missing and should be included in the training simulation? 

11. How do you think the training simulation could best be integrated into the current program of instruction? (How would you like to see it used?)

12. Did you like the performance feedback capabilities of the training simulation? 

Simulation specific questions

Steps to remember when modifying or creating an interview guide:

Once the topic has been identified: 

· Formulate initial (open-ended) questions 
· Determine the logical order of the topics/questions 
· Prepare the introduction and the concluding comments.
· Create a corresponding response template to provide feedback to the contractor.
Research Design Guidance
Step 1: Specify your approach
Indicate the approach identified in the preparation section of the final evaluation. The decision aid is here as a reminder. 
· True experiment 
· Quasi-experiment

· Non-experiment 

Step 2: Determine your design

Within a given approach, many designs exist. Several factors can be considered in determining your design. 

1. Research question.

2. Potential threats to the validity of your research.

3. Strengths and weaknesses of specific designs.
Before examining these factors, review the design primer below to get you familiar with key elements of design as well as some commonly used designs.
Key components of your research design - People, Observations, Treatment, and Time (POTT)
When designing your final evaluation – experimental or quasi-experimental – you will need to consider the four basic building blocks: Treatment, People, Observations and Time. In this section, these elements are first described, followed by the presentation of standard ‘equations’ that succinctly capture how they can be combined in particular ways to form basic designs.

1. People (N=nonrandom; R=random; C=cut score-differentiate expert/novice) participating in the research. This can include individuals or existing groups of people who will participate in the various treatments for comparison. These individuals or groups will experience a treatment (one form of training or another).  

2. Observations (O) or measures being influenced by the technology. The set of one or more measures is often simply written as O, but if multiple measures are being assessed the individual measures may be identified through subscript values, such as O1 for skill, O2 for knowledge, O3 for confidence, O4 for efficiency, O5 for affect, etc. There are different methods for conducting measurements (e.g. performance or self-report survey).  If there is variation in these methods being used this notation could be extended with a second subscript value (e.g. O1,1).

3. Treatment (X) or intervention of interest (e.g., training). The simulation or training technology being evaluated is considered a treatment. More than one form of the experimental training would be denoted X1, X2,… Xn. Control groups can be denoted X0.

4. Time between the training involving the new technology and the subsequent measurement of outcomes
. For instance, a simple pre/post treatment, by definition, involves measurement before and after a treatment to support calculating the change that treatment may have made.  More complex designs could involve even more measures over time or a sequence of treatments and measurement over time.

Experimental design equations consist of one row per treatment, with the elements on each row specified in the order in which those actions would be taken.  For instance, the following represents a pre-post test randomized control group design where one experimental group treatment is being compared to the control group treatment: 


pre-post test randomized control group design
The four columns represent four steps:

1. participants are randomly (R) assigned to either the experimental group (X1) or the control group (X0)

2. the same pretests (O) are administered to both groups

3. participants in X1 are given the experimental treatment (e.g. trained using the new technology), while participants in X0 are given the control treatment (e.g. trained using an existing training approach)

4. upon completion of training, participants in both groups are administered post tests (O).

Additional design concepts
Consider the following design characteristics in selecting alternative research designs.

· Pre-Post Test Designs - Pretest-posttest designs are the preferred method to compare participant groups and measure the degree of change occurring as a result of treatments or interventions.
· Post test only designs - If no pretest is given, it is difficult to ascertain the degree or amount of change attributable to the treatment. However, if the goal is to determine if criterion level of performance can be obtained, the degree of change is not necessary.
· Control group designs - Control groups are intended to provide a group against which to compare the treatment group to see examine changes related to the treatment. Groups are compared in which one group, the control group may have no treatment or they may have some neutral treatment (e.g., when a placebo is used in a clinical trial). 
· Repeated measures designs – The repeated measures design uses the same subjects with every condition of the research, including the control. This design can be used with smaller sample sizes, however It is susceptible to practice or test taking effects, as well as order effects. The order of the treatment and control conditions must be counterbalanced across participants (i.e., some participants would get the experimental treatment first followed by the control while others received the control condition first followed by the experimental treatment)
· Within versus between subjects designs – in within subject designs, ever participant is receives every condition; while between subject designs maintain independence. Subjects only participate in one condition. In general within subjects designs allow you to use smaller sample sizes, but you must be wary of testing or carryover effects from repeated measurement. Between subjects designs require more participants and avoid potential problems associated with carryover effects.
· Randomized versus non-equivalent groups – Randomization is the preferred approach. The goal of random assignment is to ensure equivalence of the two (or more) groups at the start of the experiment. This helps us make inferences that any changes in the post training measures are due to the training and not to any differences that may have existed prior to the treatment (e.g., that one group already had higher levels of knowledge / skill before the experimental training occurred).  In field experiments, random assignment may not always be easy or possible. If participants cannot be randomly assigned to groups, a non-equivalent group design can be used. Other design concepts such as pre-post testing can help you address potential differences that may exist prior to the treatment.
· Randomized Block designs - If specific differences among groups of subjects exist a randomized block design may be appropriate. Blocking is a strategy for grouping people in your data analysis in order to reduce noise -- it is an analysis strategy. In a block design, data for experimental subjects are divided into homogeneous blocks (e.g., based on different locations). Blocking doesn't necessarily affect anything that you do with the research participants. 
The common research designs in the table below reflect different combinations of the design concepts listed above.
Common designs, their strengths and weaknesses
	Method & Designs
	Description

	Experimental Designs

	Pretest-Posttest randomized control-group 
 SHAPE  \* MERGEFORMAT 



	Participants are randomly assigned to either experimental/ treatment group or control group – can assume groups equivalent prior to treatment.  Pre- post- tests are administered for both groups.

Strengths: Controls for virtually all threats to internal validity.
Weaknesses: The main problem with this design is that it improves internal validity but sacrifices external validity to do so. There is no way of judging whether the process of pre-testing actually influenced the results because there is no baseline measurement against groups that remained completely untreated. 

	Two-group posttest-only randomized design

[image: image23]

	Designs do not include a control group or a pretest  

Strengths: Simple. Posttest only, so it is relatively inexpensive. Because of random assignment can assume equivalence prior to treatment. Testing maybe expensive or difficult so eliminating pre-test may make the evaluation more feasible.
Weaknesses: no baseline so cannot assess changes within group, can only makes comparisons across groups. 

	Solomon four-group pretest-posttest randomized design
 SHAPE  \* MERGEFORMAT 



	This design includes involves two experimental groups, E1 and E2, and two control groups,C1 andC2. All four groups complete posttest measures, but only groupsE1 andC1 complete pretest measures in order to allow for better control of pretesting effects
Strengths: Detects potential changes in the dependent variable due to some interaction effect between the pretest and the treatment
Weaknesses: Twice as many groups. Increased complexity. Doubles the time and cost.  

	Quasi – experimental designs

	Pretest–posttest non-equivalent-control-group

 SHAPE  \* MERGEFORMAT 



	Designs include a pretest and a posttest but do not require a control group. It is structured like a pretest-posttest randomized experiment, but it lacks random assignment

Strengths: makes it possible to determine if groups were equivalent prior to treatment 
Weaknesses: prior differences between groups may affect the measure of the dependent variable.

	Posttest-only non-equivalent control-group
 SHAPE  \* MERGEFORMAT 



	Same as above, but design does not include a pretest

Strengths: can be used to examine the impact of a treatment after the fact. 
Weaknesses: not very robust. Susceptible to numerous threats to validity such selection bias.

	Time Series  SHAPE  \* MERGEFORMAT 



	The researcher makes several observations of behavior over time prior to and then immediately after introduction of an IV. 
Strengths: This establishes a baseline prior to the treatment and examines the stability of behavior after the treatment. 
Weaknesses: history is a potential threat to internal validity

	Single group pre-post test 

 SHAPE  \* MERGEFORMAT 



	A group of participants takes a pretest and then receives the experimental training. Afterwards a posttest is given.
Strengths:  pre-test establishes a baseline to measure change.
Weaknesses: single group designs are susceptible to numerous threats to validity including history, maturation, testing, regression, etc.

	Single group post test only

 SHAPE  \* MERGEFORMAT 



	A group of participants receives the experimental training and afterwards is given a posttest.
Strengths:  Can assess criterion performance level however cannot make attributions of performance to the treatment/training.
Weaknesses: same as for single group pre-post test.


Research Question

Use the decision aid for the approach identified above (true, quasi- or no-experimental) and consider your research question(s).

True Experiment

· Are you interested in examining pre/post test differences?


Quasi- Experiment

· Are you interested in examining pre/post test differences?

· Will you be making comparisons between groups?

Threats to Validity

The validity of an experimental TEE reflects the accuracy of the research results, that is, how confident we can be that we can attribute the observed changes to the training. A number of factors can potentially compromise the interpretation of results.

Internal Validity includes factors other than the training that may have caused the results

External Validity refers to how generalizable the findings are to other groups

· Identify any potential threats to your research presented by the training technology evaluation situation. Given different research designs can help control different threats; this will help you in identifying your research design.
	Threats to Internal Validity


	Threat
	Description
	How to control Threat

	· Selection of participants
	concerns of bias related to groups being unequal prior to the training/treatment due to selection method.
	· Random selection

· Random assignment

	· History
	events other than the training/treatment that may occur between the first and second measurement
	· Random selection

· Random assignment

	· Maturation
	changes that may naturally occur over time (not specific to particular events), such as becoming older that may affect performance regardless of training/treatment.
	· Randomization

· Subject matching

	· Repeated testing
	potential learning and / or practice effects influencing scores on second testing (versus or in addition to the training /treatment)
	· Control group

	· Instrumentation
	the changes in instruments (e.g., the reliability of an instrument to deliver the independent variable or to assess the dependent variable), or in observers or raters which may occur over the course of the experiment and produce changes in outcomes
	· Instrumental consistency

· Assure alternative form reliability

	· Statistical regression (a.k.a. regression to the mean)
	Selection of participants based on extreme scores of the dependent variable (e.g., really poor performers) tends to result in scores being closer to the mean on a second measure independent of training/treatment.
	· Omit extreme scores

· Randomization

	· Experimental mortality
	subjects systematically, i.e., a particular subgroup (e.g., experienced soldiers) dropping out of the study.
	· Subject matching and omission

	· Selection-maturation interaction
	interaction of subject-related variables and time-related variables may lead to confounding outcomes, and erroneous interpretation that the treatment caused the effect
	· 


	Threats to External Validity

	Threat
	Description

	· Test effects
	if cause-effect relationships can only be found when pre-tests or post-tests are used, generalizability is limited. For instance, a pretest might increase or decrease a subject's sensitivity or responsiveness to the experimental variable

	· Hawthorne effects
	effects only found as a result of studying the situation (vs. the training)

	· Aptitude-Treatment-Interaction
	participants characteristics  that interact with the independent variable, limit generalizability

	· Situation
	all situational specifics (e.g. treatment conditions, time, location, lighting, noise, treatment administration, investigator, timing, scope and extent of measurement, etc. etc.) of a study potentially limit generalizability


Example experimental protocol
	Design
	Experimental 

Pre / Post test control group design – to assess skill acquisition

	Participants
	Participants will include first line medical personnel, e.g., combat life savers and combat medics and equivalent across US military services. The number of participants required for sufficient statistical power to detect an effect will be determined by power analysis.

	Study materials 


	· Existing materials (including those from previous RDECOM funded training effectiveness evaluation research) will be reviewed for applicability to the current effort. Although many study materials already exist or can be easily obtained, potential materials such as a field observer rating form for capturing field performance may need to be developed. Examples of materials include: 

· Demographic questionnaire (obtaining, e.g., Gender, Age, Yrs in medical MOS w/in army, previous civilian medical experience, Amount and type of gaming experience) 

· Pre/Post Knowledge/ Skills Test

· Training interventions – game based simulation (experimental training) and PowerPoint based training (control training). 

· Transfer task scenario and scoring framework

· Performance evaluation matrices

· Self Report questionnaires (e.g., Usability, training/transfer effectiveness, Self efficacy, Presence questionnaire, Workload, Stress, etc.)

	Procedures


	Exemplar experimental procedures for a training effectiveness study (assuming flexibility to randomly assign participants or groups to condition, e.g., experimental versus control) are presented below.

Administrative

1) Randomly assign participants to groups (in separate rooms).

2) Consent participants

To assess skill/knowledge acquisition:

1) Obtain background and baseline data. Surveys will be administered to obtain participant background information (e.g., a demographic questionnaire) and baseline data will be collected such as pre-tests (e.g., if we are assessing training performance in a pre/post test design). 

2) Conduct familiarization training so participants understand how to interact with the training device (i.e., either the simulation or the PowerPoint).

3) Conduct Training (new simulation based training for the experimental group and PowerPoint training for the control group).

4) Assess Post Training Performance. Post training knowledge and performance will be assessed cognitive and behavioral skills post tests).

To assess participant perceptions

1) Survey administration  (e.g., usability, confidence / self efficacy, perceived effectiveness and transfer, stress, workload)

	Analysis Plan 
	 Analysis of Covariance (ANCOVA)


Power Analysis Guidance
The table below (Cohen,1992) is used to determine the sample size needed to detect an effect of the independent variable. For behavioral research we typically anticipate a medium effect size with alpha level of .05 and power of .8. 

Consider the:

· type of analysis

· number of groups in the experiment
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Cohen, J. (1992). A Power Primer. Psychological Bulletin, 112, pp. 155-159.
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�This actually doesn't sound right to me.  Don't we mean Time when one or more observations are conducted?
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