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Abstract
The term motivational interviewing focuses on patients’ struggles to make changes for which they
may not be ready, willing, and able. The foundation of this approach is the transtheoretical model, which
posits that behavior change involves several stages and that not everyone is equally ready to change. To
address the lack of training and self-confidence, medical schools have implemented motivational
interviewing training courses within the curriculum, utilizing a problem-based learning approach. As
computers have become more popular in education, motivational training has moved into the e-learning,
computer-assisted, learning environment.
A pilot study was designed in an effort to explore the feasibility of using virtual standardized
patients to teach motivational interviewing. This study’s guiding research questions were: Is it feasible
to use virtual standardized patients to enhance motivational interviewing training? Could the Second
Life virtual world platform, combined with the traditional face-to face training materials, improve
motivational interviewing techniques?
The results of this study present both positive and negative outcomes. The standardized patient and
principal investigator assessment data added to our understanding of the feasibility of using virtual
worlds to teach motivational interviewing as an alternate to the webpage virtual standardized patient.
The standardized patient assessment showed a significant improvement in the students’ abilities to
determine the patient’s readiness to change, using the scaled readiness ruler. What must be explored in
future studies is whether this improvement continues to exist when removing the lecture presentation,
since the level of learning that might be attributed to the lecture itself is unknown. Others considering
future research in this field, should consider the limitations imposed by a limited budget and timeframe
to conduct the study. The study was an internally funded department project, and the budget covered
only the costs of two virtual standardized patients. Future studies should consider the costs for additional
virtual standardized patients and for consulting time to professionally program Second Life.
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1. Introduction: Background and Statement of the Problem
Lifestyle changes are an important factor in improving an individual’s health; however, changing
one’s lifestyle may be a difficult task when referring to addictive behaviors such as smoking, alcohol
drinking and poor eating habits. The Center for Disease Control and Prevention (CDC) National Health
Interview Survey from 2009 reported that 21% of adults are current smokers, 52% regular drinkers, 35%
are overweight and 27% obese (Center for Disease Control,2009). Though the process of changing
unhealthy behaviors may be long and difficult for many individuals, physicians are encouraged,
increasingly, to counsel their patients through the use of motivational interviewing. Physicians are often
hesitant to use motivational interviewing techniques with their patients due to a lack of training on what
motivational interviewing is and how it is performed (Fiscella, 2008; Stafford, 2000). As an example,
medical students from the University of Otego stated that they did not feel sufficiently prepared for their
clinical duties as doctors in communicating with patients. The authors of the study quoted one student as
saying “We just go in and talk to the patient ourselves…but it’s not supervised though” (Egnew and
Wison, 2010).
1.1

What is Motivational Interviewing?

The term motivational interviewing focuses on patients’ struggles to make changes for which they
may not be ready, willing, and able. In general terms, it is a method not of telling the patients what they
should do, but rather allowing patients to make the choice on how they can change their behavior. The
physician’s role is to encourage patients to describe their behavioral lifestyle by asking open-ended
questions, providing any information requested by the patient in a non-judgmental manner and asking
the patient to reflect on what was discussed (Rollnick et al., pp.105-129). The foundation of this
approach is the transtheoretical model, which posits that behavior change involves several stages and
that not everyone is equally ready to change (Weinstein et al., 1998).
There are five main stages of change that a patient may experience prior to adopting a new
behavior on a long-term basis (Weinstein et al., 1998). They are pre-contemplation, contemplation,
action, maintenance, and relapse. William Miller and Stephen Rollnick, who are the founders of this
concept, state that motivational interviewing involves collaboration, evocation, and respect of a patient’s
autonomy. Collaboration builds a relationship between the patient and the physician. Evocation relies on
the patient to provide the argument for change, whereas autonomy respects the patients freedom of
choice (Miller and Rollnick, pp.33-42; Miller and Rollnick, pp.52-84). The benefit of motivational
interviewing is that it allows patients to self-manage their health behaviors according to their confidence
and readiness to change. The role of the primary health care physicians is to motivate high-risk patients
to adopt positive health behaviors. This is accomplished following specific principles and using specific
skills.
The principles of motivational interviewing are: expressing empathy, developing discrepancy,
rolling with resistance, and supporting self-efficacy. The expression of understanding provides the
patients with a sense of acceptance for who they are. The second principle of motivational interviewing
is to develop a discrepancy between their current and desired behavior. It is believed that patients are
more willing to change when they become aware of the discrepancy between their current behavior and
their goals. A physician may deal with a patient’s resistance by acknowledging the patient’s perspective
and by asking questions that give the patient an opportunity to describe what the patient finds wrong
with each suggested solution, and an opportunity to present a solution that he/she finds acceptable. The
final important principle of motivational interviewing is the support of self-efficacy, where the patient
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needs to believe that he/she is capable of making that change (Miller and Rollnick, pp. 33-42). Selfefficacy plays a central role in self-regulation of motivation through goals, outcomes and expectations
(Bandura, 2001). Efficacy allows patients to choose what challenges to undertake and influences the
types of activities and environments patients choose to get into (Bandura, 2001). Miller and Rollnick
describe several skills for asking open-ended questions, reflective listening, affirmation, and
summarization. Open-ended questions that are asked skillfully may not only provide information
regarding a patient’s health, related to the patient’s desire, ability, reason and need for change.
According to Miller and Rollnick (2002), reflective listening is the most difficult to learn as the
physician is required to guess what the patient means, because it may not be expressed directly.
Affirmation, on the other hand, provides an opportunity to positively comment on efforts and intentions
to change. Finally, the skill of summarization allows the patient to listen to what he/she has said, and it
gives the physician an opportunity to confirm the information. These four skills, which are fundamental
to motivational interviewing, are often referred to using the acronym OARS. A skill not part of the
OARS, but just as useful, throughout the change process, is knowing how to elicit change talk.
Physicians may ask questions to have patients re-evaluate their commitment to change (Miller and
Rollnick, pp.52-84).
1.2

How Motivational Interviewing Is Taught Traditionally?

To address the lack of training and self-confidence, medical schools such as Mayo Clinic, the
University of California, and Yale University have implemented motivational interviewing training
courses within the curriculum, utilizing a problem-based learning approach. Through problem-based
learning, students develop problem-solving skills and become effective collaborators (Hmelo-Silver,
2004). These courses are traditionally taught face-to-face, with interactive activities that allow medical
students to play the role of physician in an “as-if” or “simulated” scenario designed to represent a real
life experience. This technique is used to help the student to develop an understanding of the specific
characteristics of a given patient, and to practice decision-making, problem-solving, and communication
skills. These interactive activities may take place in the classroom or in a clinical environment with the
use of a standardized patient, who is a healthy subject or an actual patient, trained to present consistently
a particular case, and to judge the student’s performance based on fixed criteria (Beullens et al., 1997).
Through these interactive activities, students are able to see how patients react to a specific behavior in a
safe learning environment, in which they are provided with feedback on their performance. In addition,
these activities are said to increase a student’s interest and motivation to interact with other individuals,
and to get a sense of self-discovery and self-understanding (Yardlesy-Matwiejczuk, 1997, pp.15-35;
Yardlesy-Matwiejczuk, 1997, pp. 36-59).
The Mayo Clinic medical school has implemented motivational interviewing within the
curriculum by developing a Health Behavior Change Counseling course consisting of five, two-hour
sessions with pre-test and post-test course assessments. Through the pre- and post-test assessments of
the course, students reported that they gained confidence in their understanding of motivational
interviewing techniques, but they felt less confident in their ability to motivate patients who would have
behavioral issues other than smoking, i.e., they felt unable to transfer these skills to apply to other
situations, such as obesity (Poirier et al., 2004). The University of California incorporated a similar fourweek course into the curriculum, with third-year medical students, with similar results. The difference
between the two courses was that the University of California did not concentrate on one specific health
behavior and did not include the use of standardized patients due to budget-related issues: these ended
up being pedagogical limitations (Bell and Cole, 2008). A final example regarding the implementation
of motivational interviewing is that of Yale University, which implemented a single session, two-hour
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course for psychology clerkship students with a pre- and post-test knowledge assessment. As with the
previous studies, the students gained knowledge and confidence in using the motivational interviewing
technique, with specific limitations. The limitations in this example included the inability to record the
student-patient encounter, and, therefore, dependence on only the student’s self-assessment to determine
the results of this study (Martino et al., 2007).
1.3

Newer Methods for Teaching Motivational Interviewing

As computers have become more popular in education, motivational training has moved into the elearning, computer-assisted, learning environment. Only two studies published to date, conducted by
Carpenter and fellow colleagues (Carpenter et al., 2003; Carpenter et al., 2008), have explored
computer-based interactive interventions. The first study consisted of two sections in which the authors:
1) conducted a preliminary evaluation of the effectiveness of a two-module training program for
teaching motivational interviewing strategies and principles; and 2) determined the ability of the
tutorials to teach brief intervention and motivational interviewing related to smoking cessation, for prenursing students and health care professionals. In the evaluation of effectiveness of the motivational
interviewing role play software, pre-nursing students were given a pre-test assessment with a smoking
cessation scenario followed by a tutorial. The results of this first section showed that prior to the tutorial,
students concentrated on nicotine replacements (35%), the dangers of smoking (53%), and used scare
tactics (71%). After the tutorial, pre-nursing students concentrated in the individual’s readiness along
with their sense of importance of smoking (65%), asking permission to discuss behavioral change
(35%), and established small goals of behavior change (35%). Based on these two assessments, it was
concluded that the role play software was effective in teaching nursing students motivational
interviewing skills.
The second section determined the ability of the tutorials to teach brief intervention and
motivational interviewing related to smoking, and was conducted using health care professionals.
Participants were randomly assigned into the interventional or control groups. Next, the interventional
group completed four motivational interviewing modules, using the same software used by the prenursing students in the first section. The control group, on the other hand, was instructed to read clinical
and public health guidelines equivalent to the motivational interviewing tutorial. In this second section,
the assessments showed that those participants who completed the motivational interviewing role play
software tutorial had significantly higher scores during the post-test, and rated the software as an easyto-use, attractive, and enjoyable teaching tool. One limitation of this second section was that there was
no opportunity to follow up with these health professionals, to determine how they incorporated these
skills into their daily practice (Carpenter et al., 2003).
Carpenter and colleagues conducted another motivational interview training session in which
participants were allied healthcare professionals from a northwest U.S. university (Carpenter et al.,
2008). Unlike the previous example, this study included an initial screening to exclude any participant
who had previous training in motivational interviewing of more than one hour. The eligible participants
were asked to first complete a pre-test standardized patient video assessment that presented four
scenarios, in which patients varied in their readiness to quit smoking. In this study, the interventional
group was asked to complete two tutorials. The first was developed to cover issues regarding smoking
cessation that included practice exercises with feedback and review of the exercise. As in the previous
study by Carpenter (Carpenter et al., 2003), the control group was assigned readings from Miller and
Rollnick (Miller and Rollnick, pp.33-42; Miller and Rollnick, pp.52-84) on motivational interviewing
and health behavior change. The results of this study conclude that all students scored lower on the pre-
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test (tutorial M=12.6, reading M=14.5) than on the post-test; however, the tutorial group (M=31.7)
scored higher during the post-test than the reading group score (M=28.0). These two studies, led by
Carpenter, concluded that cognitive problem-based learning with a tutorial is more effective in teaching
motivational interviewing than simply reading guidelines, public health materials, and motivational
interviewing literature (Carpenter et al., 2008). As with the previous study, Carpenter and colleagues
were unable to complete a follow-up to determine who later incorporated the skills into their practice.
1.4

Feasibility for Use of Next Generation Training Tools

Through these studies, motivational interview training has been found to be effective in both a
traditional classroom and online screen-based environment; however, as technology advances to a three
dimensional (3D) virtual world environment, the use of internet training advances. Currently, certain
fields of medicine have turned to this environment for training specific diagnosis skills (e.g., detection of
heart murmurs), as well as surgical skills; however, it is unknown whether motivational interviewing
training is feasible in a 3D virtual world environment, although it is currently being used in treatment of
various psychological disorders and for support groups (Gorini, 2008). The feasibility of 3D virtual
world environments for building motivational interviewing, counseling skills must be explored.
A pilot study was designed and implemented at the University of Illinois at Chicago, College of
Medicine, in an effort to explore the feasibility of using virtual standardized patients in Second Life
virtual world to teach motivational interviewing. This study’s guiding research questions were: Is it
feasible to use virtual standardized patients to enhance motivational interviewing training? Could the
Second Life virtual world platform, combined with the traditional face-to face training materials,
improve motivational interviewing techniques?

2. Method
2.1

Participants

To test the feasibility of using Second Life virtual world, a virtual standardized patient was trained
to teach students from the Colleges of Medicine, Education, and Urban Planning & Social Affairs, at the
University of Illinois at Chicago (UIC) during September 2010. The students (N=556) were recruited
through written announcements that were sent electronically by department staff and administrators,
using the department email listserv. Of these, only eight students showed interest in participating in the
study after multiple announcements and class presentation of the study. On the day of the study, an
information sheet about the study was reviewed with the students. As this study received UIC
Institutional Review Board (IRB) approval, all participants signed a letter of consent. Lunch was
provided and each student was given a flash drive as incentives for completing all required tasks for the
study. They were also allowed to keep their avatars as an additional “thank you” for their participation.
Other participants included persons who played the roles of the virtual standardized patients and other
support staff of the Dr. Allen L. and Mary L. Graham Clinical Performance Center, and the Distance
Medical Education Office, which assisted in coordinating tasks throughout the study.
2.2

Case Study Design

This study consisted of six segments: 1) an orientation session; 2) a recorded pre-intervention
assessment; 3) a one-hour interventional motivational interviewing workshop; 4) a recorded postintervention assessment; 5) a recorded focus group discussion session; and 6) Learnability and Usability
assessments. Figure 1 presents each of the general case study design.
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Figure 1: Case Study Design

Two segments comprised the one-hour orientation session. During the first segment of the
orientation, students were given an introduction to the purpose of the study along with a brief
introduction to the Second Life virtual world program, during which they learned the basics of the
program. The second segment promoted familiarity with the Second Life program, including how to
customize and control their avatars, how to use the voice chat feature, and how to navigate within the
virtual environment.
For the pre-intervention assessment, a student was placed in one of two rooms equipped with a
laptop computer and a microphone headset to provide access to Second Life. Standardized patients
worked from another similarly equipped location. The assessment utilized a standardized smoking or
alcohol consumption counseling scenario, modified for use in Second Life. The avatars of both the
student and one of two standardized virtual patients appeared on the computer screen in a simulated
clinical environment, and the student interviewed the patient using voice chat and avatar gestures. Prior
to beginning the interaction, the students were given a brief description of the patient’s history and
current condition, and were asked to interview the patient. The real time interaction between each
student and the virtual standardized patient was about eight to ten minutes in duration. The sessions
were captured in video recordings that preserved voice as well as gestural data. Following the
interaction, the standardized patients were given five minutes to evaluate the student’s performance by
completing a Likert rating scale checklist coded from 1 (“Strongly Disagree”) to 4 (“Strongly Agree”)
(Table 1). Pre- and post-intervention self-evaluations were also completed by the students, using a rating
scale and checklist similar to that of the standardized patients (Table 2). In order to triangulate results,
the principal investigator watched and evaluated the video recordings of the pre-intervention and postintervention assessments using the same rating scale and standardized patients’ checklist, prior to seeing
evaluations filled out by students and standardized patients (Table 1).
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Table 1: Standardized and Principle Investigator Checklist

Table 2: Student Self-Evaluation Checklist

Following the pre-intervention assessment, students received the intervention in the form of a onehour workshop moderated by a faculty member from the UIC College of Dentistry. This workshop
consisted of two parts: a brief lecture on motivational interviewing with group role play exercise
discussion, and a session providing students with an opportunity to practice newly learned skills with an
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obese virtual standardized patient, in the Second Life environment. Students took turns controlling the
physician avatar and asking questions of the virtual standardized patient, with a goal of understanding
and practicing each of the motivational interviewing principles and skills. The video-recorded postintervention assessment determined the student’s performance skills gained from participating in the
instructional workshop and activities. The format of the post-intervention assessment was identical to
the pre-intervention, except that the student completed a different case from their pre-intervention
assessment, in order to minimize practice effects. The standardized patient was given five minutes to
evaluate the student’s performance by completing a case-specific rating scale and checklist, covering
principles and skills of motivational interviewing, which used the same Likert scale as the preintervention assessment. The students completed a self-evaluation, this time focusing on their
confidence in performing the skills of motivational interviewing. Students also completed an evaluation
of the Second Life program using a learning effectiveness and usability checklist. Finally, the students
participated in a focus group session to explore further their experiences in using standardized patients
in the Second Life virtual world and completed a learnability and usability survey (Table 3, 4), using the
same ranking scale as in the pre-intervention and post-intervention assessments, to assess the use of
Second Life as a feasible learning tool in medical education.
Table 3: Table 3. Learnability Checklist

Table 4: Usability Checklist
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The pre-intervention and post-intervention video recordings were transcribed, capturing
information on spoken words as well as non-verbal elements like hesitations and gestures, and any
technical difficulties that may have occurred.
2.3

Data Analysis

The quantitative data analysis was performed using: 1) general demographics and 2) the Student
Paired T-test with an alpha=0.05 and a critical t value of 1.895 (df=7) to compare the pre-intervention
and post-intervention scores, for all items individually. This was done by first calculating the difference
between the pre-intervention and post-intervention confidence scores, followed by a one sample t-test
using the SAS statistical software. The Likert rating scale was coded from 1 (“Very Unconfident”) to 4
(“Very Confident”). The Student Paired T-test was performed for each pre-intervention assessment,
post-intervention assessment, and the student self-evaluation assessment. The data analysis process is
presented in Figure 2.

Figure 2: Data Analysis Process.

The qualitative analysis was performed manually from the printed transcripts of the video preintervention and post-intervention recordings. First, the transcripts were analyzed looking for any
common trends of questions, comments, and approach to the interaction. The transcript from the focus
group session was used to obtain additional detailed feedback from the students, not available through
the use of self-assessment, learnability, and usability surveys. Next, the transcripts were analyzed to
determine the average number of hesitations (“um” and “ah”) the students had throughout the
interaction, as well as the number of technical difficulties that may have occurred.

3. Results
3.1

Participant Characteristics

A total of 8 students (N=556) completed the pre-intervention assessment. The demographic
characteristics were: gender (male = 63%, female= 38%) and class category (second year medical
student = 4, fourth year medical student = 2, math education = 1, urban planning = 1).
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Pre and Post-Intervention Data Analysis

Pre- and post-intervention assessments were completed by the standardized patients and the
principal investigator for all of the eight students who participated in this study. At baseline, the
students’ overall scores ranged from 44% to 83%. After the intervention, the total scores ranged from
56% to 88%. Though there were too few participants to draw many meaningful conclusions about
efficacy of the intervention, the pre- and post-intervention data does give some insights about the
general feasibility of the approach.
The results of the Students Paired T-test on the standardized patient assessments showed a
significant difference in the student’s ability to determine the patient’s readiness to change, using a scale
referred to as the readiness ruler (t=3.860). The principle investigator’s assessment uncovered significant
improvement, not only in the student’s ability to determine the patient’s readiness to change (t= 4.25),
but also improvements in his/her ability to acknowledge the difference between the patient’s behavior
and goal (t=2.20), to listen and acknowledge the patient’s emotions (t=2.20), and to express his/her
belief in the patient’s ability to change (t=3.21). Table 5 presents the results of the student mean scores,
standard deviations, and the statistical t-test value for the two standardized patients and principle
investigator's assessments.
Table 5: Standardized Patient and Principle Investigator Assessment

The students’ self-evaluations were analyzed using a Student Paired T-Test to compare the preintervention and post-intervention scores for all items. This was done using a similar methodology as the
standardized patients’ assessment. The Likert rating scale was coded from 1 (“Very Unconfident”) to 4
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(“Very Confident”). The results presented in Table 6 suggest that the intervention resulted in significant
improvement in the students’ confidence in their abilities not to argue with the patient (t=1.93). In
several areas, however, students rated themselves lower on several of the skills and principles of
motivational interviewing in the post-intervention self-assessment than on the pre-intervention
assessment. These included their ability to: express empathy (t= -1.16), acknowledge the difference
between the patient’s behavior and goal (t=-1.53), not to make decisions for the patient (t= -1.18),
express belief in the patient’s ability to change (t=-2.20), allow the patient to state his/her own opinion
(t= -0.42), include the patient in determining possible lifestyle changes (t= -0.36), allow the patient to
make his/her own decision (t= -1.49), repeat what the patient was saying (t= - 0.26) and acknowledge
the patient’s emotions (t= -1.93). The students did assess themselves higher on the post-test in their
ability to acknowledge the patient’s readiness to change; however, it was not significantly higher than
the pre-test assessment.
Table 6: Student Confidence Assessment

3.3

Learnability and Usability Evaluation of Second Life

The students were asked to rate (1=Strongly Disagree, 4=Strongly Agree) Second Life as a
learning tool for learning communication skills. Seven of the eight students agreed: 1) to better
understand the principles (M=3.571) and skills (M=3.571) of motivational interviewing, 2) to learn to
ask the proper questions (M=3.429), 3) to understand the patient’s perspective (M=3.286), and 4) how to
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deal with a patient who is ambivalent to change (M=3.143). One student chose not to complete the
assessment on the use of Second Life for motivational interviewing training. Completion was not
required under the terms of the IRB.
All eight students completed the usability survey and agreed: 1) Second Life was useful to teach
motivational interviewing (M= 3.125), 2) Second Life was easy to use (M=3.250), 3) Second Life was a
useful teaching tool (M=3.125), 4) Second Life was enjoyable to use (M=3.125), and 5) the students
would recommend the use of Second Life in other educational activities in the future (M=3.125).
3.4

Transcribed Data Analysis

The transcripts of each pre-intervention and post-intervention student-patient interactions were
analyzed for any common trends of questions, comments and approach to the interaction. The transcript
from the focus group session was used to obtain additional detailed feedback from the students not
available through the use of self-assessment, learnability and usability surveys. Next, the transcripts
were analyzed manually to determine the average number of hesitations (“um” and “ah”) the students
had throughout the interaction, as well as the number of technical difficulties that may have occurred.
The transcripts were analyzed to determine any common trends of questions, comments and
approach to a scenario using motivational interviewing and the student’s approach to the scenario in
both the pre- and post-intervention interactions. During the pre-intervention, the students interacting
with the alcohol-drinking patient tended to begin the interaction by informing the patients about a
current health condition and how it is related to the lifestyle habits of alcohol drinking. The most
commonly asked questions were: “Do you drink regularly?” and “How much do you drink?” The
students then either directed or suggested to the patient that they reduce the amount of alcohol consumed
in order to improve the patient’s current health problems. A few students asked further detailed
questions such as “Have you ever felt guilty about your drinking?” or “Are other people bothered by
your drinking at all?” Though these are important questions, they are asked in a directive and close
ended method rather than allowing the patient to describe his/her own behavior. All students concluded
the interaction by providing the suggestion that the patient reduces the amount of alcohol consumed on a
daily or weekly basis, rather than allowing the patient to set his/her own goals. A similar trend occurred
with the students interacting with the smoking patient during the pre-intervention interactions. They
began by informing the patient that a current health condition is related to the current smoking habits.
Their follow up questions included “Do you smoke?” “How often do you smoke?” and “Have you tried
to quit?” The students then proceeded to provide suggestions such as reducing the amount of cigarettes
smoked on a weekly basis, the use of patches and nicotine gum. A few students inquired about family
history and if there were other smokers in the household, but all students concluded the interaction by
making the suggestion to cut down on the amount of cigarettes. As with the alcohol consumption case
scenario, the students asked questions in a directive and close-ended method rather than allowing the
patient to describe his/her behavior and set his/her own goals. During the post-intervention interactions
with the alcohol consuming patient, the students took a similar approach as in the pre-intervention, the
main difference being that the students allowed the patient to participate more in the discussion to
determine his/her understanding of current health status, how the patient felt about health status and
willingness, confidence, and readiness to change, on the part of the patient. The students also repeated
the patient’s response to several questions and allowed the patient to set the goal rather than just
suggesting a specific goal. Through this approach, students applied the motivational principles and skills
of open-ended questions, listened to the patient by repeating/rephrasing what was said, and determined
the patient’s readiness/willingness to change his/her lifestyle. The post-intervention interaction with the
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smoking patient was very similar to the pre-intervention interaction with only one difference: The
students tended to allow the patient to make the decision on what they would like to do and what they
were willing to do.
Next, the transcripts were analyzed for the number of times a student hesitated during the course
of the interaction by looking for specific trends in statements and hesitations during the interaction. The
number of hesitations and trends of specific statements was counted manually. The results of the preintervention interactions showed that students hesitated between questions, saying “um,” an average of
23 times (M=22.750) and “ah” on average 10 times (M=10.500) during the interaction. The average
number of technical difficulties with the use of voice that the students encountered was 3 (M=3.125)
throughout the interaction with the patient. When analyzed by student category, the second year medical
students tended to hesitate more often than the fourth year medical students, whereas the non-medical
student’s hesitations ranged greatly. During the post-intervention interaction, students hesitated, saying
“um,” an average of 33 times (M=33.250) and used “ah” an average of 12 times (M=12.625). The
number of technical difficulties during the post-intervention was 12 (M=11.875). The trend in the
number of hesitations by the category of students remained the same, but the number of hesitations was
lower for each category, with the exception of the non-medical students, which remained rather the same
or increased slightly.
During the focus group session, students were asked to elaborate further on why they felt the
Second Life virtual world platform was or was not a useful teaching tool. All students agreed that the
Second Life virtual world platform is a good tool for learning. The medical students stressed that it
would be especially useful for the first year medical students who are not yet exposed to the clinical
setting. They believed that it would be best for first year medical students to prepare for their first
student-real patient encounter. One student stated “I guess it is good to start off with when you are not
sure how to interact with the patients and how to communicate with them”. Another fourth year medical
student stated “I can see how it could be useful in the beginning of medical school like just figuring out
what questions you should be asking because that is such a big part of medicine.” All students, however,
stressed that the Second Life virtual world platform should not replace traditional learning, but rather
should be used in addition to traditional learning as a method to provide students with more
opportunities to spend more time learning about certain topics and practicing certain skills. Finally,
when asked specifically about the use of Second Life virtual world for learning motivational
interviewing, all students agreed that it was a good tool to teach motivational interviewing. The fourth
year medical students, however, felt that motivational interviewing was something they already knew
(despite the fact that the questions they asked were not using the principles and skills of motivational
interviewing) and, therefore, they felt using Second Life for learning motivational interviewing was not
beneficial to them.

4. Discussion
Second Life is one of the most common 3D virtual worlds, which are internet-based, but run on
stand-alone applications that must be downloaded onto the computer. In virtual worlds, the participant is
represented by a 3D graphic referred to as an avatar (Dickey, 1999). Just as Cognitive and Constructivist
learning theories are applied to traditional e-learning, there is a learning theory associated with the 3D
virtual worlds referred to as the Siemens Connectivism. This theory focuses on how technology changes
the way we communicate and learn. More specifically, the theory of Connectivism focuses on forming
networks and communities where students communicate, share ideas, and work as a group with other
fellow students.
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This pilot study was implemented to further explore the feasibility of using virtual worlds with a
virtual standardized patient to teach motivational interviewing. An internet-based learning environment
was built for the students to learn and practice their motivational interviewing skills with real-time
standardized patients. Previous studies had used scripted avatars as virtual standardized patients with
pre-determined statements, which required the programming of all possible key terms that a student may
ask (Gorini et al., 2008). This study used live actors logged in as avatars in a 3D virtual world
environment. In addition, rather than being dependent on only self-reported data by the students and
standardized patient assessment, this study included triangulation by the principle investigator.
The results of this study present both positive and negative outcomes. The standardized patient and
principal investigator assessment data added to our understanding of the feasibility of using virtual
worlds to teach motivational interviewing as an alternate to the webpage virtual standardized patient.
The standardized patient assessment showed a significant improvement in the students’ abilities to
determine the patient’s readiness to change using the scaled readiness ruler. What must be explored in
future studies is whether this improvement continues to exist when removing the lecture presentation,
since the level of learning that might be attributed to the lecture itself is unknown.
The principal investigator assessment revealed not only a significant improvement in the student’s
ability to determine the patient’s readiness to change, but also found significant improvement in other
principles and skills of motivational interviewing. This analysis found significant improvements in the
students’ abilities to acknowledge the difference between the patient’s behavior and goals, acknowledge
patients’ emotions, and believe in the patients’ abilities to change their lifestyle. It is possible, however,
that the noted difference between the standardized patient and principal investigator assessments was a
result of insufficient training of the standardized patients to recognize some key statements and
questions associated with the principles and skills of motivational interviewing. As a result, the
standardized patients may have rated the student’s performance the same in both the pre- and postintervention assessments. The confounding factor of lack of training is not present in the case of the
principal investigator assessment as the principle investigator, who designing the case scenario, should
be aware of what specific statements and questions a student should ask.
The qualitative data analysis confirmed the principal investigator’s assessment that the students
appeared indeed to learn to ask certain questions, allowed the patient to set the goal, determined the
patient’s confidence, expressed belief in the patient’s ability and readiness to change. In addition, the
students included the patient more often in discussing the patient’s current health status and in
determining the next steps of treatment. Each of these specific skills is important for allowing the
patients to even consider the option of changing their lifestyles. One may argue that the number of
hesitations during the interaction may have altered the assessments of both the virtual standardized
patient and the principal investigator of the student’s ability to perform the proper motivational
interviewing skills. The quantitative and the qualitative analyses, however, suggest that students did
learn several of the motivational interviewing skills and principles, and demonstrated their learning by
asking specific questions and statements.
This pilot study suggests a positive outcome in the use of the Second Life platform as an
educational tool. It appears students did not find the new technology a barrier to learning the principles
and skills of motivational interviewing. The study’s small sample size and lack of comparison group,
however, limits its generalizability. The challenges faced by those planning curricular studies among
health science colleges are worth exploring further, as these must be carefully considered in planning
future research. This study was originally designed for third and fourth year medical students on a
volunteer basis. With too limited a number of student volunteers, the student pool was expanded to
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include second year medical students and other health science professions. The number of volunteers
remained small, so the study population was again expanded to all students from the University of
Illinois at Chicago. This resulted in the study being rescheduled multiple times, and, in the end, despite
all efforts to recruit students, only eight students participated. It is likely that it was, therefore, more
motivated students willing to learn motivational interviewing skills who volunteered for this study,
meaning a non-representative sample. It is also possible that the low student response rate could have
been due to schedule conflicts with their other courses and clinic schedules, as well as a general lack of
experience with e-learning.
Others considering future research in this field should consider the limitations imposed by a
limited budget and timeframe to conduct the study. The study was an internally funded department
project, and the budget covered only the costs of two virtual standardized patients. Future studies should
consider the costs for additional virtual standardized patients, and for consulting time to professionally
program Second Life.
Studies like this are constrained by the physical size and hours of operation of the simulation
center in which they take place. Simulation centers across the country are scheduled to maximize
throughput of very large numbers of students and a wide variety of modalities. This study was
rescheduled several times to accommodate other simulations and examinations taking place at the
University of Illinois at Chicago Dr. Allan and Mary L. Graham Clinical Performance Center. Having a
sufficient number of computers and microphones capable of running the Second Life virtual world
program, with good visual and audio quality, is another consideration. Having good internet connection
is a necessity to support students completing all of the required tasks for the study. Other limitations to
overcome are the inability to follow-up with the students and observe the students’ abilities to perform
motivational interviewing skills over time. Investigator bias in assessing the students, whether there is
one person or a team of many, must be minimized. Finally, purchasing, designing and building a clinical
environment within the Second Life environment is not a trivial challenge, as it requires not only
experience with virtual worlds, but in presenting instructions comprehensible for new users of the
program.
Each of these challenges suggests ways to overcome these barriers in similar future research
studies. The challenge of recruiting students may be avoided by incorporating the research study into an
existing course or a required program requirement; for example, it was not until after the research study
was completed that it became known that second year medical students could have received credit as an
alternative required elective. This would have increased the potential sample population within a
specific group of students. Also, by incorporating the research study into an existing course or program
requirement, opportunities to seek additional financial support from other departments may have
emerged, providing a larger number of standardized patients. The challenge of the room and time
availability to conduct the study could have also been avoided or simplified if this research was
incorporated into existing activities such as the clinical examinations that occur several times during the
course of the academic year. With more departments involved in the research study, it may have
eliminated the challenge of being unable to obtain enough computers and microphone headsets able to
run the Second Life virtual world program with good visual and audio quality.
Despite the limitation and challenges of this study, all students agreed that it was a good tool to
teach motivational interviewing. Some students felt the lack of personal contact with the patient and not
seeing the patient made them hesitant on when they may or may not ask the next question. In regard to
the Second Life Virtual world platform, the students did not find it difficult to use. Some students stated
that they were mainly dependant on vocal gestures as the patient may not have always used the visual
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gestures. The second-year medical students found Second Life useful to practice motivational
interviewing skills as their current curriculum covered only a minimal amount of material on physicianpatient communication. All students agreed, however, that this would be a useful tool for first-year
medical students, who have little to no experience with patients, in practicing how to ask questions and
what types of questions to ask. The limitations and challenges overcome with this study should serve as
a roadmap for future researchers building studies on the use of Second Life for training.
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