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TopicsTopics
•• Radiation protection training needsRadiation protection training needs

•• Existing LLNL training methodsExisting LLNL training methods

•• Advantages and disadvantages of existing methodsAdvantages and disadvantages of existing methods

•• A new approach A new approach –– Synchronous Collaborative Synchronous Collaborative 
Distributed Learning (SCDL)Distributed Learning (SCDL)
–– Software and hardware technology requiredSoftware and hardware technology required

–– Instructor skill set requiredInstructor skill set required

–– Experience and lessons learnedExperience and lessons learned

–– Advantages and disadvantagesAdvantages and disadvantages

•• ConclusionsConclusions
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Radiation Protection Training NeedsRadiation Protection Training Needs

•• Meet 10 CFR 835.901 training requirementsMeet 10 CFR 835.901 training requirements
•• Have capability to train large numbers of staffHave capability to train large numbers of staff
•• Make training safety effective (improve safety Make training safety effective (improve safety 

environment)environment)
•• Make training cost/time effective (student time is a Make training cost/time effective (student time is a 

big issue)big issue)
•• Make training as interesting as possibleMake training as interesting as possible
•• Make training versatile to meet specific audience typeMake training versatile to meet specific audience type
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Existing Training MethodsExisting Training Methods

•• Lecture based trainingLecture based training

•• Single station or server based CBTSingle station or server based CBT

•• WebWeb--based CAI (computer aided instruction)based CAI (computer aided instruction)

•• ReadRead--andand--sign booklets (GERT, etc.)sign booklets (GERT, etc.)

•• Briefings and tailBriefings and tail--gate traininggate training
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Lecture TrainingLecture Training

•• With the right material and instructor, probably the With the right material and instructor, probably the 
“best” (most effective) training method“best” (most effective) training method

•• Allows instructor contact for content clarificationAllows instructor contact for content clarification
•• Conduit between HCD safety professionals & usersConduit between HCD safety professionals & users
•• Problems:Problems:

–– Finding/training the instructorsFinding/training the instructors
–– Expense of implementation (student class time)Expense of implementation (student class time)
–– A place to do it (very serious problem at LLNL)A place to do it (very serious problem at LLNL)
–– Hard to train large numbersHard to train large numbers
–– Instructor fatigue (if large number of sessions taught)Instructor fatigue (if large number of sessions taught)
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CBTCBT
((single station or server based)single station or server based)

•• Limited capacity Limited capacity –– due to hardware, software and due to hardware, software and 
licensing requirements licensing requirements 

•• Poor value Poor value –– very expensive because it is usually very expensive because it is usually 
leased rather than ownedleased rather than owned

•• Inflexible Inflexible –– commercial products too generic (or commercial products too generic (or 
quality too poor) to meet individual site needsquality too poor) to meet individual site needs

•• Static Static –– proprietary software/content make it difficult proprietary software/content make it difficult 
or impossible to change (legal issues)or impossible to change (legal issues)

•• HCD/SETS is phasing out all CBTHCD/SETS is phasing out all CBT
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WebWeb--based CAIbased CAI
•• Unlimited capacity Unlimited capacity –– web browser based (should) web browser based (should) 

make it hardware/software independentmake it hardware/software independent

•• On demand classes available 24/7 meet user needsOn demand classes available 24/7 meet user needs

•• Good value Good value –– expense almost all found in initial expense almost all found in initial 
development, but you own it, so cheaper over timedevelopment, but you own it, so cheaper over time

•• Flexible and kinetic Flexible and kinetic –– available software and your available software and your 
own content allows easy, quick changes (no legal own content allows easy, quick changes (no legal 
issues) to meet your individual needsissues) to meet your individual needs

•• Tracking and record keeping is easy and efficientTracking and record keeping is easy and efficient

•• HCD/SETS is using CAI to replace CBTHCD/SETS is using CAI to replace CBT
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WebWeb--based CAI based CAI 

•• Steep learning curve for Macromedia Flash softwareSteep learning curve for Macromedia Flash software
•• Software/plugSoftware/plug--in compatibility issue with older browsers in compatibility issue with older browsers 
•• Basic computer literacy required for usersBasic computer literacy required for users
•• Reusable/adaptable design for content “object” Reusable/adaptable design for content “object” 

effectiveness (5 +/effectiveness (5 +/-- 2 rule of thumb)2 rule of thumb)
•• Require Require appropriateappropriate content (text, pictures, video, content (text, pictures, video, 

animation, etc.) to meet target audience(s) needs.animation, etc.) to meet target audience(s) needs.
•• Record keeping software interface can create problemsRecord keeping software interface can create problems
•• Need for extensive beta piloting prior to releaseNeed for extensive beta piloting prior to release
•• No direct instructor contact to address user questionsNo direct instructor contact to address user questions
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A New Approach A New Approach –– SCDL SCDL 
(Synchronous Collaborative Distributed Learning)(Synchronous Collaborative Distributed Learning)

•• OneOne--way video webway video web--based teleconferencing with audio or text based teleconferencing with audio or text 
“chat”“chat”

•• Integrates CAI concepts with lecture based trainingIntegrates CAI concepts with lecture based training
•• Expands capabilities of instructor Expands capabilities of instructor –– virtual “classroom” can be of virtual “classroom” can be of 

any size requiredany size required
•• Special hardware/software needed, but cost minimalSpecial hardware/software needed, but cost minimal
•• Allows integration of PowerPoint, streaming video, written Allows integration of PowerPoint, streaming video, written 

materials, etc. with instructor lecture materials, etc. with instructor lecture –– powerful multimedia toolpowerful multimedia tool
•• Allows course for anyone with web access (no travel costs)Allows course for anyone with web access (no travel costs)
•• Compression requires little bandwidth for most applications Compression requires little bandwidth for most applications 

(some video formats may be an issue)(some video formats may be an issue)
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SCDL DiagramSCDL Diagram
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SCDL DisadvantagesSCDL Disadvantages
•• Classes need scheduling (not onClasses need scheduling (not on--demand demand 

like CAI)like CAI)
•• Server license software expenseServer license software expense
•• Instructor “connection” with students is Instructor “connection” with students is 

impacted adverselyimpacted adversely
•• Video bandwidth issue outside of DSL/LANVideo bandwidth issue outside of DSL/LAN
•• Student participation needs to be monitoredStudent participation needs to be monitored
•• Instructor needs to adapt new teaching skills Instructor needs to adapt new teaching skills 

to effectively facilitate learningto effectively facilitate learning
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Instructor Skill SetInstructor Skill Set
•• Lecturing to a camera is very different from Lecturing to a camera is very different from 

lecturing to an audiencelecturing to an audience
•• The visual student “cues” used by instructors The visual student “cues” used by instructors 

are lostare lost
•• Maintaining lecture “flow” is hard without verbal Maintaining lecture “flow” is hard without verbal 

feedback (text chat issue)feedback (text chat issue)
•• Speed control is critical Speed control is critical –– need ask the audience need ask the audience 

for feedbackfor feedback
•• Watch your appearance in your feedback Watch your appearance in your feedback 

window window –– all those little habits are now on all those little habits are now on 
paradeparade
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Hardware & SoftwareHardware & Software
•• Video camera (USB or firewire, autofocus with Video camera (USB or firewire, autofocus with 

microphone)microphone)
•• Macromedia Flash MX authoring softwareMacromedia Flash MX authoring software
•• Macromedia Flash Communication Server MX (live Macromedia Flash Communication Server MX (live 

webcast, streaming video, server control, etc.) webcast, streaming video, server control, etc.) 
•• Microphones for students (optional, can use text chat)Microphones for students (optional, can use text chat)
•• Server minimum of 500 MHz Pentium III with Windows Server minimum of 500 MHz Pentium III with Windows 

2003 Server or Linux 7.32003 Server or Linux 7.3
•• DSL/LAN (1 Megabit  Ethernet)DSL/LAN (1 Megabit  Ethernet)
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Student LogStudent Log--in Screenin Screen

Allows tracking of student attendance/testing
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Flash Player LoadingFlash Player Loading



5/10/04 17

Instructor ScreenInstructor Screen
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ConclusionsConclusions

•• Not as easy as originally thought Not as easy as originally thought –– software and software and 
instructor skills take time to developinstructor skills take time to develop

•• Can increase the number of and size of Can increase the number of and size of 
classrooms without any construction classrooms without any construction –– makes makes 
software/hardware cost inexpensivesoftware/hardware cost inexpensive

•• Verbal chat function superior to textVerbal chat function superior to text--based chat for based chat for 
questions questions –– allows for better student/instructor allows for better student/instructor 
contactcontact

•• SETS plans to use this method where instructor or SETS plans to use this method where instructor or 
student travel time is an issuestudent travel time is an issue



5/10/04 20

Questions?Questions?




