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A previous article, "Nuclear Physics Education on the web" (1), concentrated on identifying some 
of the many resources for information on nuclear physics education. This article will concentrate 
on utilizing these resources in order to create effective learning environments. As more and more 
learning and training moves from the traditional face to face classroom to the internet, it is 
becoming increasingly important to improve the quality of online courses. In the examples given 
here, we concentrate on the area of radiation safety. The reason for this is that government 
regulations mandate that every worker who comes in contact with radioactive (and other 
hazardous) materials must undergo safety training before he begins work and at regular intervals 
thereafter. Unfortunately this training often consists of boring lectures and reading materials, with 
no interactivity and little or no evaluation following the training. Because of the importance of 
safety training, it is imperative to improve the quality of this training by creating effective 
learning environments. One way to do this is to create online courses via the internet. Aside from 
the fact that use of the internet vastly expands the resources available to the student and 
instructor, giving a course via the web is much more efficient in terms of time and expense than a 
traditional classroom setting. 
 
Why a web site is not enough 
To be effective, a web delivered course needs to be more than a web site. The internet offers 
vehicle for delivering distance education that is accessible, motivating and pedagogically 
effective. However, this potential cannot be realized if courses consist of an unappealing series of 
pages offering only pictures and linear text. – this type of course web site is justly called 
"shovelware" because it is the result of  dumping  a syllabus, lecture notes, and reading onto the 
web, asking the students to read it and then testing their recall. 
 
Why isn't it enough to create such a course web site? The reason is that most web sites are 
primarily information seeking environments. Typically, people browsing the web are looking for 
material of interest, and will store it either by bookmarking the web site or by printing out the 
information. While this type of information seeking is part of knowledge building and is similar 
to library research, it does not include the wide range of learning behaviors that enable deep 
mental processing and critical thinking. This is because when we are engaged in information 
seeking our focus is on the storage of the material, either on paper on in a computer. In contrast 
to this, the goal of a learning environment is to assist the learner in integrating the information 
into knowledge that is part and parcel of the user's long term memory. If an online course consists 
only of a web site, then it is providing only one aspect of the learning experience. It may be an 
enhancement of a face to face classroom, but it cannot replace it. 
 
 
 
 



Building an effective lesson cycle 
An effective lesson cycle could consist of the following elements: Presentation, self study, peer to 
peer interactions, and one on one coaching. The presentation includes background and an 
overview of the core material. Individual self-study is then used to enlarge and deepen the 
understanding of the material introduced in the presentation. Peer to peer interaction is then used 
for collaborative discussion of the material and finally individual assignments are used to test 
understanding and provide feedback from the instructor. 
 
Presentations: 
These could consist of: 

• Text and graphics in a Word or Powerpoint format (In preparing these, use can be made 
of the huge amount of material freely available on the web. Material on the web can be 
divided into text, Powerpoint presentations, simulations and quizzes. As examples, we 
have collected material dealing with safely and safety training; see Notes at the end of 
this paper. ) 

• Narrated slide show 
• Live lecture via the internet using a program such as Interwise 
• Simulations (for example the "Kyrmobyl" simulation site) 
• Online quiz for self-evaluation 

 
Self study 
The student is asked to read or actively look for material; possible resources include: 

• Online readings (reading materials uploaded to the web site) 
• Links to other web sites) 
• Web research (student could be asked to find information on the web) 
• Offline readings (textbooks, course handouts, etc) 
• Interviews: student is asked to interview a local expert  
• Site visit: student is sent to visit another work environment 

  
Peer to peer study 

• In this part of the learning cycle, the student is asked to answer a question or post a 
comment to a discussion group based on his reading or research. 

• Students can be divided into teams and each team is asked to answer questions, evaluate 
an article or web site 

• Case studies can be used: students evaluate how others dealt with accidents, disasters etc.  
• In order to keep the discussion focused, they are given specific questions to answer and 

or specific points to relate to in their team discussion 
• At the end of the discussion period, one student is appointed the "wrapper". It is his job to 

wrap up and summarize the discussion of his team 
• Team projects can also be used – students work in teams of 2-5 to complete a project 

based on their readings, research and site visits 
 
One on one coaching 

• Individual assignments or projects that are handed in and returned with the 
instructor's evaluation 

• Online or offline coaching with the instructor or other mentor 
 



If you build it, will they come? 
Creating a course using these techniques is a time consuming and difficult procedure. Naturally 
the question arises: will it fill the need, will my prospective students take advantage of our virtual 
classroom and come flocking? Probably not – at least not right away. There are many obstacles to 
implementing e-learning in the workplace, some on the management side and others on the 
employee side. On the management side, these obstacles include an unwillingness to invest in 
new technology, especially for training related activities, and a conception that computers are for 
job tasks only (many companies do not allow non-job related activities on company computers). 
On the employee side, there are the problems of technophobia, fear of others having direct access 
to personal information, a desire for direct access to experts and last, but certainly not least, a 
preference for learning through social interaction. There are methods for dealing with these 
obstacles to e-learning, but that is a subject for another presentation.  
 
Notes 

 
1. Proceedings of the Israel Association for Nuclear Physics, 1999. 
2. Quizzes: www.uiowa.edu/~hpo/training/ has lots of quizzes. 

Unfortunately these are not online quizzes and must be graded 
by hand. Possible to make much nicer online quizzes that would 
give immediate feedback using courseware such as the High learn 
platform (Britannica Knowledge Systems). 

i. www.uiowa.edu/~hpo/training/nucmedexam.doc 
ii. http://www.uiowa.edu/~hpo/training/PPEexam.doc 
iii. http://www.uiowa.edu/~hpo/training/cccexam.doc 
iv. http://www.uiowa.edu/~hpo/training/ecdexam.doc 

v. http://www.uiowa.edu/~hpo/training/laserresearchexam.doc 
 

3.  Powerpoint presentations 
 A.www.ehrs.upenn.edu/training/onlinetrain.htm          

Lots of information including many Powerpoint presentations. These 
powerpoints contain lots of information but are not well designed. 
Nevertheless, the material could be "recycled" with not that much 
effort.  
 

B.http://cpmcnet.columbia.edu/dept/radsafety/training/ 
Narrated slide presentations 
 

C.http://cait.cpmc.columbia.edu:88/dept/radsafety/powerpoint/Presentation_files/
frame.htm  
Powerpoint on radiation safety 
 

D.http://www.musc.edu/fanda/risk/radiation/Pages/OnlineTraining.htm  
Training Powerpoints 
 

E. www.uiowa.edu/~hpo/training/onlinetraining.htm 
 

F. http://www2.umdnj.edu/eohssweb/aiha/technical/training.htm  
 
4. Commercial sites; www.rrc.co.uk 
                     www.naspweb.com 
 
5. An example of text material: Medical University of South Carolina 
    An entire online manual 
     http://www.musc.edu/fanda/risk/radiation/Pages/Manualmain.htm   
 


