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Abstract

This study examined the psychometric proper-
ties of performance measures for three novel,
interactive virtual reality vignette exercises de-
veloped to assess social competency skills of
at-risk adolescents. Performance data were col-
lected from 117 African-American male 15–17
year olds. Data for 18 performance measures
were obtained, based on adolescents’ interaction
with a provocative virtual teenage character.
Twelve of the 18 performance measures loaded
on two factors corresponding to emotional con-
trol and interpersonal communication skills,
providing support for their factorial validity.
The internal reliability coefficients for the two
multi-item measures were 0.88 and 0.91, re-
spectively. Additional analyses with established
measures of three psychosocial factors (beliefs
supporting aggression, aggressive conflict-reso-
lution style and hostility) and behavioral criteria
(e.g., self-reported behavioral misconduct and
drug use) provided limited support for the
construct and criterion-related validity of the
performance measures. Study findings suggest
that the virtual reality vignette exercises may
represent a promising approach for assessing
adolescents’ social competency skills.

Introduction

Interventions designed to improve adolescents’ so-

cial competency skills have proliferated in recent

decades to prevent or reduce behaviors such as

interpersonal violence and substance abuse (Botvin,

2000; Gottfredson and Wilson, 2003; Winters et al.,
2003). However, assessment of these skills has

largely been limited to self-ratings or external ratings

by teachers and parents and archival records, which

are limited in a number of ways. Self-ratings may be

inflated or subject to recall and social desirability

biases, while external ratings by teachers or parents

may be based on limited observation of adolescents’

behavior and/or stereotyping bias (Frankfort-

Nachmias and Nachmias, 2000). Archival records

of disciplinary actions may fail to capture behaviors

that reflect poor social competency skills. Although

role-play exercises may be used to gauge adoles-

cents’ social competency skills, they may be difficult

to implement with large numbers of adolescents.

These limitations point to the need for novel mea-

sures of social competency skills that can be admin-

istered relatively easily, simulate real interactions

with other people and be used to evaluate prevention

programs.

Responsive virtual human (RVH) technology is

a rapidly advancing method for assessing technical

and social competency skills (Kizakevich et al.,
1998; Olsen, 2001; Hubal et al., 2003a,b). RVH

technology allows individuals to engage in seem-

ingly real verbal discourse with virtual characters

(i.e. computerized human-like figures). Thus,

virtual reality (VR) simulation affords a more re-

alistic social encounter than less interactive paper-

or computer-based assessments and circumvents
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ethical or legal issues surrounding actual provoca-

tive role-play encounters.

The present study is one of the first to utilize

RVH technology to develop a social competency

skills assessment tool for at-risk adolescents. The

software developed for this study is based on the

types of social competency skills that have been

associated with violent behavior and drug use, and

that are targeted by many adolescent violence and

drug abuse prevention programs. These skills in-

clude emotional control, information seeking, ex-

pressing one’s own preferences, negotiation and

being non-provocative.

Previous research has demonstrated that ques-

tionnaire vignettes representing hypothetical social

situations can discriminate between adolescents at

high and low risk for violent behavior [e.g. (Slaby

and Guerra, 1988; Paschall and Flewelling, 1997;

Paschall and Hubbard, 1998)]. Vignettes used in

these studies asked adolescents what they would do

in potentially provocative social situations (e.g.

‘What would you do if somebody pushes you out of

line at the water fountain?’), with possible response

options corresponding to social competencies such

as seeking information and stating one’s prefer-

ences. Those studies found that violent adolescents

were more likely to choose verbally and/or phys-

ically aggressive responses than non-violent ado-

lescents, and thus provide empirical support for the

potential of VR simulations as a means of assessing

adolescents’ social competency skills.

The present study extends prior research by using

RVH technology and hypothetical social situations

to evaluate adolescents’ social competency skills.

Due to the relatively high cost and complexity of

developing a totally immersive VR system, a non-

immersive or ‘desktop’ form of VR was developed

for this study (Robertson et al., 1993). A virtual

teenage character of the same gender, ethnicity and

age of study participants was created to simulate

provocative interpersonal social situations in

a school setting. Because this innovative technol-

ogy is untested, this study examines adolescents’

level of engagement and subjective impressions of

the VR vignette exercises, and psychometric prop-

erties of VR vignette performance measures.

Psychometric properties of VR vignette perfor-

mance measures examined in this study include

factorial, construct and criterion-related validity,

and internal reliability. Factorial validity is assessed

through factor analysis to determine whether mea-

sures that appear to be conceptually similar or

different actually load on the same or different

factors (DeVellis, 1991). The internal reliability of

multi-item factors derived from the VR vignette

performance measures indicates the extent to which

multiple items loading on a single factor represent

measures of a single underlying construct (Nunally,

1978; DeVellis, 1991). In order for the VR vignette

exercises to be a useful measurement tool, the

internal reliability of multi-item measures of social

competency skills derived through factor analysis

must be adequate, using a Cronbach’s a coefficient

of 0.80 or higher as the criterion (DeVellis, 1991).

The construct validity of a novel measure is

supported if the measure is associated with estab-

lished measures of theoretically related constructs

measured at the same time (Nunally, 1978; De-

Vellis, 1991). This study examines the associa-

tions between multi-item VR vignette performance

measures derived through exploratory factor anal-

ysis and multi-item measures of beliefs supporting

aggression, aggressive conflict-resolution style and

hostility. We hypothesized that the multi-item VR

vignette performance measures would be inversely

associated with the three established psychosocial

measures.

The criterion-related validity of a novel measure

is supported if the measure is associated with other

objective (criterion) measures of the same or similar

constructs (Nunally, 1978; DeVellis, 1991). We

hypothesized that the multi-item VR vignette per-

formance measures would be inversely associated

with an overall rating of adolescents’ behavioral

misconduct and their self-reported drug use.

Methods

Subjects

Subjects were 117 African-American male 15–17

year olds (mean = 16.07, SD = 0.25) in Grade 10

M. J. Paschall et al.

62



who were participating in a longitudinal epidemi-

ological prevention study. A purposive sample of

adolescents was selected for this study based on

self-report and parent ratings of behavioral mis-

conduct from 1999 to 2003. Approximately half of

the subjects met diagnostic criteria (DSM-IIIR) for

conduct disorder during that period and half did not

have symptoms of conduct disorder or any other

reported behavioral problem. This sampling strat-

egy was used to ensure adequate variation in

behavioral problems and related psychosocial fac-

tors, and for assessment of psychometric properties

of the VR vignette performance measures. The

number of subjects enrolled into the study was

based on results of statistical power analyses in-

dicating the minimum sample size needed to detect

subgroup differences in levels of psychosocial

factors and related social competency skills.

VR vignettes

The VR vignettes were developed with three-

dimensional graphical software, and speech recogni-

tion and language processing technology to simulate

real interpersonal verbal interactions with appropri-

ate body language (Hubal et al., 2003b). Based in

part on the content of role-plays in the Positive

Adolescent Choices Training violence prevention

program developed for urban African-American

youth (Yung and Hammond, 1998), a script was

developed for the virtual teenage character (shown

in Fig. 1) to entice the study participant to engage in

several types of risky behavior. The script included

provocative introductory statements and multiple

response options for different types of verbal feed-

back from a study participant, including questions

intended to elicit additional information from the

character and statements expressing the participant’s

position or preference. An algorithm was developed

by which the virtual teenager would initially entice

the risky behavior, but gradually back off if the

participant demonstrated appropriate avoidance

and/or de-escalation behavior (i.e. information seek-

ing, negotiation). The language the virtual teenager

used was modeled on that used by youth in the study

sample, although for the present study we used

computer-generated speech. The virtual teenager

remained in one position because the entire interac-

tion was based primarily on conversation, so the

gestures were not complex, relying mostly on beat

gestures and idle motions (Cassell et al., 2000).

However, when the virtual character became agi-

tated or aggressive, the gestures became more rep-

resentational (e.g. pointing, placing hands on hips,

backing away), depending on the content of the

conversation.

Three virtual confrontational situations were de-

veloped for this study. In one situation, the virtual

teenage character asked the study participant to

keep a gym bag with something inside in his school

locker, but did not provide any information about

what was in the gym bag. Participants who asked

about the contents within the bag were told by the

virtual character not to worry about what’s inside

the bag and to keep the bag. However, if the par-

ticipant inquired further, he discovered that a pair

of sneakers was in the gym bag. Although never ex-

plicitly stated by the virtual teenager, the sneakers

within the gym bag were stolen and participants

who agreed to keep the bag were taking a risk by

keeping them. Participants who declined to keep the

bag were enticed with a $50 bribe from the virtual

Figure 1. Virtual teenage character.
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character. In a second situation, the virtual teenager

invited the participant to come to a drinking party

with girls at his home. A request for further in-

formation or a rejection of the offer elicited per-

suasive, high-pressure responses from the virtual

character such as: ‘These girls are going to be hot’,

‘We can’t do this any other time’ and ‘You don’t

have a girlfriend’. In a third situation, the virtual

teenager accused the participant of bumping into

him in the hallway and tried to provoke a fight. If

the participant backed off, rejecting offers to fight

and defusing the situation, the virtual character

attempted to exacerbate the situation by making the

following remarks: ‘I’ll kick your butt’, ‘Don’t cry’

or ‘You must be afraid of your own shadow.’

Participants responding to the provocation in an

inflammatory manner were aggravated further by

the virtual character. These situations represented

actual experiences of urban minority adolescents

that are used for role-plays in prevention programs

such as Positive Adolescent Choices Training

(Yung and Hammond, 1998) and Life Skills Train-

ing (Botvin et al., 1995; Botvin, 2000).

Before the VR vignette exercises began, study

participants were told that they would be interacting

with a teenage character on the computer and that

they should behave just as they would in a real-life

situation in school or on the street. Participants were

led to believe that the character could hear them and

would respond directly to their utterances; they

were shown the speakers on the computer and told

to speak clearly into them so the character could

understand them. They were also told that there

were no right or wrong ways to respond to the

teenage character, only those in which they were

inclined. At the beginning of the first exercise, the

virtual teenage character introduced himself as

‘Greg’, and asked the study participant his name

and the time, providing participants with some

practice and familiarization prior to the actual

exercises. Participants were also encouraged to

ask the facilitator what Greg said if for some reason

they were unable to understand him. The VR

vignette exercises were administered in a random

order to minimize any influence that ordering of

exercises might have on subjects’ performance.

Measures

Measures of engagement and social competency

skills were based on ratings of adolescents’ verbal

and non-verbal interaction with the virtual teenage

character along seven dimensions: general engage-

ment, verbalizations, emotional control, information

seeking, expressing own preferences, compromise/

negotiation and being non-provocative. A five-point

scale for each dimension ranged from ‘very low’ to

‘moderate’ to ‘very high.’ Because of substantive,

technical and logistical issues that have delayed the

development of an automated rating system, two

trained researchers observed each adolescent’s per-

formance on the three VR vignette exercises and

recorded their ratings on separate forms, yielding

a total of 18 performance measures (participants’

level of engagement was considered separately from

the other six observational measures). The observers

sat behind the adolescents so they could not be seen

during the exercises. The correspondence between

the two raters’ scoring for the six social competency

dimensions was good (Cohen’s j = 0.92–0.97).

More detail about level of engagement and the six

VR vignette performance ratings is provided in the

Appendix.

A semi-formal debriefing was subsequently con-

ducted with study participants to assess their sub-

jective impressions of the VR vignette exercises.

Participants were asked the following questions:

How did you like the computer exercises? Were

they fun? Were they boring? Were they interesting?

Were they realistic? Did they keep your attention?

Were they silly/stupid? Were they helpful? In

addition, the facilitator questioned participants to

determine whether they felt their responses to the

virtual character reflected behaviors that would

accurately characterize them in similar real-life

situations. Participants’ responses were recorded

on a response form.

Study participants then completed a written ques-

tionnaire that included the multi-item psychosocial

measures described below.

A 10-item scale for beliefs supporting aggression

was adapted from a study by Slaby and Guerra

(Slaby and Guerra, 1988). Participants were asked
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how strongly they agreed or disagreed with such

statements as: ‘It makes you feel big and tough when

you push someone around’ and ‘A guy who doesn’t

fight back when other kids push him around will lose

respect’. A mean response score was computed for

each participant with a higher score indicating more

beliefs supporting aggressive behavior (mean =

2.21, SD = 0.43; Cronbach’s a = 0.72).

Four vignettes originally developed by Slaby

and Wilson-Brewer (Slaby and Wilson-Brewer,

1992) were used to measure participants’ conflict-

resolution style. Youth were presented with a hypo-

thetical confrontational situation and then asked

what they would probably do in that situation. For

each vignette, participants were presented with

verbally aggressive, information seeking, passive,

verbally assertive and physically aggressive re-

sponse options. A four-point response scale was

created as follows: 1 = neither a verbally nor a

physically aggressive response was chosen; 2 =

a verbally aggressive response was chosen, but not

a physically aggressive response; 3 = a physically

aggressive response was chosen, but not a verbally

aggressive response; and 4 = both verbally and

physically aggressive responses were chosen. A

mean response score was computed for each partic-

ipant with a higher score indicating a more aggres-

sive conflict-resolution style (mean = 2.07, SD =

0.88; Cronbach’s a = 0.76).

A five-item hostility scale was based on the

Symptom Checklist-90 (Derogatis et al., 1976).

Participants were asked such questions as, ‘How

often do you have temper outbursts that are hard to

control?’ with four possible response options rang-

ing from ‘never’ to ‘most of the time’. An average

score was computed for each participant with

a higher score indicating more hostility (mean =

1.92, SD = 0.57; Cronbach’s a = 0.76).

Behavioral criterion measures were based on

data collected for the ongoing epidemiological

prevention study. As noted above, adolescents were

classified as meeting DSM-IIIR criteria for conduct

disorder based on self-reports and parent ratings of

behavioral misconduct (e.g. physical aggression)

from 1999 to 2003. Dichotomous measures of

lifetime alcohol, cigarette and marijuana use were

based on adolescent self-reports in a written ques-

tionnaire administered in Grade 9.

Data analysis

Descriptive statistics were used to examine subjects’

level of engagement in the VR vignette exercises,

and qualitative data were reviewed to determine

whether subjects thought the VR vignette exercises

reflected real-life situations, whether they were

taking the exercises seriously, and if they would

have behaved differently in real-life situations.

Principal components analysis was conducted to

assess the nature and number of latent constructs

underlying the VR vignette performance measures,

and the extent to which measures with similar face

validity would load on the same factor. Orthogonal

axis rotation was invoked to assess the indepen-

dence of measures. A minimum factor loading of

approximately 0.70 was used as the criterion for

retaining items. The internal reliability of multi-

item VR vignette performance measures was as-

sessed by computing a Cronbach’s a coefficient for

each measure.

The construct and criterion-related validity of

VR vignette performance measures was assessed by

examining their associations with measures of

psychosocial constructs and behavioral problems,

respectively. Pearson product-moment correlation

coefficients and t-tests were used for these analyses.

Because of the directional hypotheses, one-tailed

significance tests were used.

Results

Level of engagement and qualitative
feedback

Descriptive statistics for each level of engagement

measure are provided in Table I. Approximately

half of the subjects were rated as being highly or

very highly engaged in all three VR vignette

exercises, while at least 80% were at least moder-

ately engaged in the exercises. Mean values suggest

that subjects were most engaged in the exercise in

which the virtual teenage character attempted to

provoke a fight.
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Many participants stated that the gym bag vi-

gnette was most likely to happen to them in school.

One participant mentioned that he had gotten in

trouble for keeping a bag in his locker for a friend

because the bag contained illicit drugs. Participants

who refused to keep the bag often stated that they

were afraid that drugs were in the bag. A frequent

remark from participants regarding the drinking

party vignette was that they would go to the party

and not drink. To get out of going to the party

without offending the virtual teenager, some par-

ticipants would say they were busy and could not

go. Of the participants who were provoked by the

hallway confrontation vignette, many said that they

do not tolerate anyone pushing them or talking

about their mother in a negative way. Participants

who tried to defuse the situation would often tell the

virtual character they were sorry and it would never

happen again. Overall, many participants were

enthralled by the fact that the virtual character

was able to respond to them, which may explain

why engagement levels were so high. Most partic-

ipants stated that they would have behaved the

same in similar real-life situations as they did with

the virtual character.

Exploratory factor analysis

Principal components analysis results are provided

in Table II. Five factors with eigenvalues greater

than 1.0 were initially observed, but there was

a substantial drop in the percent of total variance

explained after the second factor, as indicated by

the eigenvalues and by an elbow in the scree plot.

Thus, a two-factor solution was obtained with 12 of

the 18 VR vignette performance measures. Mea-

sures of emotional control and being non-provoc-

ative from all three VR vignette exercises loaded

strongly on one factor, which appeared to represent

adolescents’ emotional control or composure in

a confrontational situation. Measures of expressing

own preferences and verbalizations from all three

exercises loaded on a second factor, which ap-

peared to represent adolescents’ interpersonal com-

munication skills in a confrontational situation. The

information-seeking and negotiation measures did

not load strongly on any factor, and were dropped

from analyses.

The internal reliability of the multi-item emo-

tional control and interpersonal communication

skills factor measures was very good (Cronbach’s

as = 0.88 and 0.91, respectively). Factor scores for

the two multi-item measures (mean = 0, SD = 1)

Table I. Frequency (%) distribution and mean (SD) level of

engagement for each virtual reality vignette exercise (N = 117)

Engagement level Exercise 1a Exercise 2a Exercise 3a

Very low 5 (4.3) 5 (4.3) 3 (2.6)

Low 17 (14.5) 13 (11.1) 11 (9.4)

Moderate 36 (30.8) 41 (35.0) 38 (32.5)

High 34 (29.1) 33 (28.2) 37 (31.6)

Very high 25 (21.4) 25 (21.4) 28 (23.9)

Mean 3.49 (1.1) 3.51 (1.1) 3.64 (1.0)

aThe number beside each performance measure denotes the
corresponding vignette exercise (1 = gym bag with stolen
sneakers, 2 = invitation to drinking party, 3 = being provoked to
fight).

Table II. Results of exploratory factor analysis with virtual

reality vignette performance measures to assess their factorial

validity (N = 117)

Vignette performance measurea Factor loading

1 2

Emotional control 1 0.840 �0.046

Emotional control 2 0.829 �0.021

Emotional control 3 0.805 0.045

Being non-provocative 1 0.842 0.051

Being non-provocative 2 0.839 0.059

Being non-provocative 3 0.691 0.145

Expressing own preferences 1 �0.053 0.900

Expressing own preferences 2 0.162 0.824

Expressing own preferences 3 0.030 0.828

Verbalizations 1 �0.084 0.843

Verbalizations 2 0.080 0.722

Verbalizations 3 0.049 0.703

Information seeking 1 0.058 0.540

Information seeking 2 0.011 0.132

Information seeking 3 �0.078 0.062

Negotiation 1 �0.068 0.597

Negotiation 2 0.202 0.475

Negotiation 3 0.541 0.329

aThe number beside each performance measure denotes the
corresponding vignette exercise (1 = gym bag with stolen
sneakers, 2 = invitation to drinking party, 3 = being provoked
to fight).
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were used in subsequent analyses to accommodate

differential loading of items on each factor.

Construct and criterion-related validity

Results of bivariate analyses conducted to assess

the construct and criterion-related validity of the

emotional control and interpersonal communication

skills factor measures are provided in Table III. The

emotional control factor was inversely associated

with all three psychosocial variables (beliefs sup-

porting aggression, aggressive conflict-resolution

style and hostility), and the interpersonal commu-

nication skills factor was inversely associated with

aggressive conflict-resolution style and hostility.

The emotional control factor was not associated

with any of the behavioral criterion measures at

the 0.05 level, but was inversely related to life-

time alcohol use at the 0.10 level. The interper-

sonal communication skills factor was inversely

associated with conduct disorder, cigarette and

marijuana use.

Discussion

Novel approaches are needed for assessment of

adolescents’ social competency skills due to the

limitations of self-ratings, ratings by parents and

teachers, and archival records. Interactive RVH

technology represents a potentially promising ap-

proach for assessing adolescents’ social competency

skills as it can simulate real-life social situations with

verbal interaction and appropriate body language.

A necessary step in the development of this innova-

tive technology is pilot testing with samples of at-

risk adolescents and evaluation of the psychometric

properties of social competency skills measures

derived from subjects’ performance.

This study examined the extent to which a sam-

ple of at-risk African-American male adolescents

would be engaged by a novel set of interactive and

confrontational VR vignette exercises that featured

a virtual teenage character in a school setting. This

study also examined the validity and reliability of

18 social competency skills performance measures

related to the exercises. Our findings suggest that

the majority of study participants were at least

moderately engaged by the VR vignette exercises,

while half were highly engaged. Qualitative feed-

back from study participants also indicated that the

vignettes were representative of real-life events and

that the virtual character was real enough for most

participants to engage in each vignette as they

would in real life.

Results of exploratory factor analysis indicated

that most of the performance measures (12) have

adequate factorial validity. Six measures of adoles-

cents’ emotional control loaded on one factor, while

six measures of interpersonal communication

loaded on a second factor. Contrary to expectations,

measures of information seeking and negotiation

did not load strongly on any factor, raising questions

about the validity of those measures. Additional

descriptive analyses revealed that the majority of

adolescents did not seek information from or

Table III. Associations between multi-item factor scores,
psychosocial and behavioral variables: assessment of construct

and criterion-related validitya

Psychosocial and

behavioral variables

Factors

Emotional

control

Interpersonal

communication skills

Beliefs supporting

aggression

�0.29d �0.14b

Aggressive conflict-

resolution style

�0.32d �0.17c

Hostility �0.20c �0.25d

Conduct disorder

yes �0.06 �0.17c

no 0.06 0.15

Alcohol use

yes �0.13b �0.05

no 0.17 0.10

Cigarette use

yes �0.03 �0.25c

no �0.03 0.16

Marijuana use

yes �0.12 �0.37d

no 0.02 0.21

aSample sizes for each set of analyses were 117 (psychosocial
and conduct disorder variables) and 104 (drug use variables).
Correlation coefficients are reported for psychosocial variables
and factor score means are reported for drug use variables.
bP < 0.10, cP < 0.05, dP < 0.01.
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attempt to bargain with the virtual teenage character

during any of the three exercises, which may help to

explain the lack of correspondence between these

measures and other measures of interpersonal com-

munication. One possible explanation for these

unexpected findings is that few of the adolescents

had received appropriate training in these key

dimensions of social competency skills. Further

qualitative analysis is needed, however, to better

understand whether and how utterances classified as

information-seeking or negotiation may have dif-

fered from other types of verbal interaction.

The Cronbach’s a coefficients obtained for the

multi-item measures of emotional control (0.88)

and interpersonal communication skills (0.91) pro-

vided support for the internal reliability of each

measure, indicating that a substantial proportion of

the total variance of each multi-item measure was

attributable to a common underlying construct.

Correlational analyses with the established mea-

sures of beliefs supporting aggression, aggressive

conflict-resolution style and hostility provided sup-

port for the construct validity of both the emotional

control and interpersonal communication skills

measures, as they were inversely associated with

nearly all three of the psychosocial variables. In-

sofar as the three established psychosocial mea-

sures reflect adolescents’ propensity for aggressive

behavior (Paschall and Flewelling, 1997; Paschall

and Hubbard, 1998), it is not surprising that the

factor measure for emotional control was more

strongly associated with two of the three psycho-

social variables than the interpersonal communica-

tion skills measure.

A different pattern of results was observed for the

behavioral criterion measures, as the interpersonal

communication skills measures was inversely as-

sociated with three of the behavioral criteria (con-

duct disorder, cigarette and marijuana use), while

the emotional control measure was not significantly

associated with any of the behavioral criteria at the

0.05 level. However, the emotional control measure

was inversely associated with lifetime alcohol use

at the 0.10 level, and trends in the expected

directions also were observed for conduct disorder

and marijuana use.

Findings of this study should be considered in light

of several potential limitations. Although our sample

size met minimum requirements for multivariate

analyses, we would be more confident about factor

analysis results with a larger sample. Ideally, the

sample size should be large enough to divide in half to

determine whether factor analysis results are reliable

(DeVellis, 1991). Another possible study limitation is

our reliance on behavioral criterion measures that

were based on data collected from study participants

in Grade 9 and from their parents in previous years.

Using concurrent (Grade 10) behavioral measures

might have yielded greater support for the criterion-

related validity of the emotional control and inter-

personal communication skills measures.

Although findings of this study provide prelim-

inary evidence that the novel VR vignette exercises

can be used to assess at-risk adolescents’ social

competency skills, additional development and re-

search is needed. More qualitative work is needed

to ensure that the exercises are representative of

risky social situations experienced by urban minor-

ity youth. Further development of an automated

performance rating system is necessary so that

external observers are not needed to gauge adoles-

cents’ performance on the exercises. Additional

research with longitudinal data is also needed to

further evaluate the psychometric properties of the

VR vignette performance measures. Such research

will help to determine whether the vignette perfor-

mance measures have adequate test–re-test reliabil-

ity and predictive validity with respect to substance

abuse and violence-related behaviors that are tar-

geted by prevention programs.
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Appendix

Table AI. VR vignette performance rating criteria

Performance measure Scoring

Engagement Very low = Participant does not seem to enjoy the vignettes and does not take the virtual character

seriously. Seems to only be responding to the virtual character because he has to. May tell the

experimenter, ‘I can’t talk to a computer’.

Low = Participant is doing the vignettes, but not really getting into them.

Moderate = Participant does not seem to like or dislike doing the vignettes.

High = Participant seems to like the vignettes and is engaged. May tell the experimenter he likes the vignettes.

Psychometric properties of VR vignette performance measures
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Table AI. Continued

Performance measure Scoring

Very high = Participant is extremely engaged in the vignette exercises. May tell the experimenter the

vignettes were awesome and that he wishes they were longer.

Verbalizations Very low = Two responses—participant responds by only saying yes/no.

Low = Three responses—participant says only a little more than yes/no.

Moderate = Four short responses—participant does not go into too much detail when responding to virtual

character.

High = Five responses—participant may have said yes or no, but also provided virtual character with

detailed information (i.e. questions, preferences, excuses).

Very high = Six responses—participant holds a conversation with virtual character, providing him

with information about preferences, lots of negotiation, perhaps even provocative statements. This

participant never limits his responses to a simple yes/no and stands out from other kids because of

the amount he says.

Emotional control Very low = Not calm at all, very emotional.

Low = Not too calm but was able to control emotions to a small degree.

Moderate = Somewhat calm/emotional state went both ways.

High = Calm/not too emotional.

Very high = Very calm/not emotional at all.

Information seeking Very low = Participant did not ask virtual character any questions.

Low = One question asked.

Moderate = Two questions asked.

High = Three questions asked.

Very high = Four or more questions asked.

Providing information

about own preferences

Very low = Study participant says only ‘yes’ or ‘no’ to the virtual character.

Low = Participant provides one reason why he does not wish to go along with virtual character.

Moderate = Participant provides two reasons why he does not wish to go along with virtual character.

High = Participant provides three reasons why he does not wish to go along with virtual character.

Very high = Participant provides four or more reasons why he does not wish to go along with

virtual character.

Negotiation Very low = Study participants does not use any negotiation or bargaining statements (e.g. asking

virtual character what can be done to avoid a physical fight).

Low = One negotiation or bargaining statement.

Moderate = Two negotiation or bargaining statements.

High = Three negotiation or bargaining statements.

Very high = Four or more negotiation or bargaining statements.

Being non-provocative Very low = Four or more provocative or oppositional statements by study participant and/or study

participant curses at the virtual character multiple times.

Low = Three provocative/oppositional statements and/or study participant may curse at virtual character

one time.

Moderate = One or two provocative/oppositional statements and study participant does not curse at virtual

character.

High = No provocative/oppositional statements, but study participant’s tone could be more calm.

Very high = No provocative/oppositional statements and study participant is not provocative in any way.
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