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Today’s students have grown up in a rapidly evolv-
ing technology filled world, where video games 
have become immensely popular. Students use and 
expect digital technology in education. A recent 
study of 217 medical students found that they had 
highly favorable views of using video games, social 
networks, virtual reality environments, web sites, 
podcasts, etc. in medical education (Kron et al., 
2010). Despite the fact that males were more likely 
than females to play video games, there was no 
difference between the two groups when asked if 
they liked the idea of using technology to enhance 
healthcare education. Digital learning tools can 
increase student interest and have the potential to 
enhance learning.

Donald Lehman is an associate professor in the 
Department of Medical Technology at the Univer-
sity of Delaware. Besides teaching a forensic science 
course, he teaches courses in medical microbiology, 
immunology/virology, and statistics. He has an 
Ed.D in Education Leadership with a concentra-
tion in education technology from the University of 
Delaware. 
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 those in the experimental group exhibited higher 
reliability in determining hematocrit values, and a 
majority of those students reported that the experi-
ence was favorable or very favorable.

Computer simulations reduce the need for building 
training facilities to administer simulated labs with 
medical dummies and real equipment. The scarcity 
and cost of required equipment and supplies also 
cease to be a source of concern. A computer simula-
tion allows students to repeat an activity as many 
times as necessary to master required skills. An-
other advantage is that simulations can be created 
for learning situations that cannot be duplicated in 
real life, due to safety concerns and other factors.

Three-dimensional simulations have an advantage 
over earlier simulations, in that they are more inter-
active, allow greater collaboration, and have more 
potential outcomes. An instructor can insert himself 
or herself into the simulation as a patient, physi-
cian, or any other role, to interact or just to observe 
the students. When a simulation takes place online 
it allows for interactions among individuals from 
around the world.

Abid, et al. (2010) used a 3-D interactive computer 
program to help students learn about peritoneal 
embryogenesis. Medical students were taught the 
subject by traditional “chalk talk” or via a 3-D inter-
action on a DVD-ROM. The instructor presented 
the interactive software and did not let students to 
use the DVD by themselves. Despite the fact that 
students could not observe the simulation on their 
own, the overall scores on test questions were higher 
in the group seeing the 3-D simulation compared to 
the chalk talk group (65.12% vs. 49.33%, p < 0.001).

3-D virtual models of operating rooms, emergency 
departments, and physicians’ examination rooms 
are used extensively for teaching and training. Stu-
dents use a computer-generated persona, called an 
avatar, to participate in a medical simulation. They 
can ask patients questions, use medical equipment, 
and interact with other students playing different 
roles. When clicking on a piece of equipment, stu-
dents can be provided additional information about 
the situation, allowing them to make additional 
decisions. The Imperial College of London has 
developed a virtual operating room to help educate 
nursing students. Royal Sussex County Hospital 
uses a virtual simulation to obtain informed consent 
from patients preparing for surgery.

Background
In my Introduction to Forensic Science course, we 
discuss the history of forensic science, the collection 
and transportation of crime scene evidence, and the 
role of forensic scientists. I also present the princi-
ples of forensic testing in the areas of immunologic 
assays, DNA analysis, fingerprinting, toxicology, ar-
son, and bioterror. The learning goals for this course 
are to (1) develop the student’s understanding of the 
principles and methodologies of forensic science 
and (2) to apply this knowledge to the interpreta-
tion of forensic test data. By attaining these goals, 
students will gain appreciation for the relevance and 
impact of forensic science, as well as being able to 
interpret test results.

In view of the course goals and students’ clear 
interest in everything high-tech, I decided to craft 
a collaborative assignment using technology that 
would require the students to combine the differ-
ent types of information they had learned in this 
course. Medical schools and nursing programs have 
been using computer simulations for some time, so 
I explored the available options and tools.

Computer simulations provide students the oppor-
tunity to apply knowledge learned in a classroom 
setting, prepare for a laboratory exercise, work in 
collaboration, and to make decisions. Moreno-Ger 
et al. (2010) developed a simulation to measure the 
hemacrit (percentage of red blood cells) of a sample 
in an undergraduate physiology course. An experi-
mental group of students utilized the simulation one 
week before the laboratory session, while a control 
group attended the laboratory session without 
participating in the simulation. After the laboratory 
session, there was no statistical difference between 
students in the two groups for the perceived dif-
ficulty in using the laboratory equipment. However, 

A computer 
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students to repeat 
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required skills 
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learning situations 
that cannot be 
duplicated in  
real life

At left: Overhead view of one of the University of 
Delaware islands in Second Life
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All of the props for the crime scenes had to be cre-
ated and scripted with tools available in the virtual 
world. Photoshop was used to create textures that 
could be uploaded and applied to the corpse and the 
crime scene evidence. These textures included spe-
cial body markings, such as decomposition on skin, 
clothing, and the various pieces of evidence. 

Body of a murder victim showing decomposing skin 
as well as flies flying around the body

We began by giving the students a demonstration 
of the virtual environment. The students were then 
provided with printed directions on how to log in 
and create their avatar. After allowing the students 
a few weeks to practice on their own, we held an 
“in-world” training session. At this time, the stu-
dents received more detailed instructions on how 
to teleport between locations in the virtual world, 
move their avatar, and take pictures of what they 
encountered.

The crime scene contained a murder victim and 
physical evidence, such as a blood stained identi-
fication card. The students were then required to 
document and collect evidence. The assessment was 

Instead of using preprogrammed software I de-
cided to use an online virtual 3-D environment to 
provide students the kind of active learning activity 
I envisioned. The immensely successful product 
“World of Warcraft” is a virtual world that exists 
only for game-play, and the software creates all of 
the content. A number of open-ended environments 
are available where users can create content and 
interact socially. Two examples are “Active Worlds”, 
a commercial product, and “Open Simulator”, an 
open source tool that is gaining popularity.

The most widely adopted open-ended virtual world 
is Second Life, a commercial product where basic 
accounts are free. A number of educators at the 
University of Delaware have been exploring Second 
Life. In addition to the forensic science class, The 
University’s virtual islands host courses in areas 
such as Art, English, History, Woman Studies, Mate-
rial Culture, and Communication. There are also 
outreach projects presented by the Delaware Design 
Institute, the Center for Political Communication, 
and the University Library.

Approach
We used Second Life to provide students a capstone-
like experience in the introductory forensic science 
course. We created two virtual crime scenes which 
students were to visit together in pairs. They would 
work collaboratively to complete a series of tasks in 
real time.

Our development team was made up of an informa-
tion technology professional and, for a short time, a 
student worker. Both team members had extensive 
skills in virtual world building and image editing. 

We created two 
virtual crime scenes 
which students 
were to visit 
together in pairs. 
They would work 
collaboratively to 
complete a series of 
tasks in real time.

At left: Body of a murder victim in one of the crime 
scenes in Second Life
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Results
The biggest challenges we faced were creating crime 
scenes and administering questions in Second Life. 
The objects at the crime scene needed to be scripted 
to interact with each other and the avatars when 
the students clicked on them. This was a challenge 
because no one on the team had much scripting 
experience. After some extensive in-world search-
ing, we found a number of free quizzing scripts; 
however, none of them could do what we needed. 
We eventually found a free quiz game that met our 
needs, but it required some adaptation to work in 
our simulation. The creator of the game modified 
the scripts for our use. Professional scripters are 
available to build more elaborate props, but we were 
operating with a limited budget.

In addition to creating the crime scenes, there was a 
bit of a learning curve for the students in the virtual 
world; some students were more comfortable with 
the technology than others. Students like the idea of 
using this technology and might become engaged 
in an activity, but does that mean they are learning? 
Few studies have been conducted that assess student 
learning in virtual worlds. A pilot study by Wiecha 
et al. (2010) found that physicians’ confidence in 
their ability to select, initiate, and adjust insulin 
for patients with type 2 diabetes had a statistically 
significant increase following an Second Life simu-
lation. In addition, the percent of participants pro-
viding a correct insulin initiation plan and correct 
initiation of mealtime insulin increased between 
pre- and post-tests. All twelve participants agreed 
that this virtual world experience was an effective 
method of medical education. Additional stud-
ies are needed to assess student learning in virtual 
world environments. 

Student evaluations (n = 14) of our project have 
been mixed. For the item, “The crime scene assign-
ment in Second Life contributed to my understand-
ing of the material in this course,” the responses 
were 50% agreed and 14% strongly agreed, while 
29% strongly disagreed. The responses to the item, 
“Rate the effectiveness of the crime scene assign-
ment in Second Life in achieving course goals,” 
were 14% excellent and 43% very good, but 21% 
responded unsatisfactory. Some of the open-ended 
evaluation comments indicated the students did not 
find the assignment very useful.

interactive in that the students were asked multiple-
choice questions about evidence they found. The 
purpose of the questions was to encourage students 
to consider what they were doing in the simula-
tion and link it to course content. Working in pairs, 
students could also discuss evidence in real time at 
the crime scene through their avatars.

Physical evidence: a blood stained identification card 
from one of the crime scenes

At the conclusion of the exercise, the students 
received DNA results of blood stained material 
submitted to the forensic laboratory. Each pair of 
students submitted a written report that included 
photographs, a description of the crime scene and 
their findings, and an analysis of the DNA data. This 
simulation overcame many of the challenges of stag-
ing a realistic mock crime scene.

There was a bit of a 
learning curve for 
the students in the 
virtual world; some 
students were more 
comfortable with 
the technology than 
others.
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Recommendations
Virtual crime scenes can be an excellent digital 
teaching tool. It is possible to create several differ-
ent scenarios incorporating many principles: DNA 
analysis, fingerprinting, toxicology, etc. A single 
crime scene could be programmed with different 
test results offering a number of different learning 
opportunities. Virtual worlds offer the flexibility and 
complexity to provide a “capstone” experience in 
this type of course. 

Overall, we have been pleased with the project; 
we currently have developed two different crime 
scenes. In future courses, we would like to expand 
the physical evidence the students collect such as 

An avatar looks at the blood stained identification card has clicked the item, dis-
playing a multiple choice question. 
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including fingerprints and toxicology results. In 
addition, we would like to include some laboratory 
testing. The students would enter a laboratory in 
the virtual world and perform DNA testing as well 
as toxicology analyses. They would then be able to 
write more detailed reports concerning the crime 
scene. These additions should address the student 
comments about the project not being useful and 
not meeting the course goals.

We also plan to enhance the question scoring. 
Currently, the answers the students provide to the 
questions are only formative. We are considering 
collecting their question scores and using the scores 
in the calculation of the report grade. 
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