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Increasing evidence suggests that using technology and Internet-basedmethods in prevention programming can
be an efficacious delivery practice. This literature implies that applying digital technologies to prevention may
provide a unique opportunity to carry out interventions with reliability and in a manner that is more appealing
and suitable to youth. This exploratory study reports on a proof-of-concept evaluation of Choices & Consequences,
a substance abuse and relationship violence prevention program that integrates digital technologies and devices
with game-based behavior change techniques. Six focus groups (N=44) were conducted with youth living in a
Southwestern city. Results suggest that youth preferred various aspects of this prevention game to traditional
methods. They especially liked that the game was engaging and that they were able to learn in both formal
and informal environments, that is interacting with each other and a facilitator or playing the game on their
own. Results also found that youth learned many lessons while playing the game and they believe the game
may help prevent substance abuse and relationship violence among the target population of early adolescents.
Thus, this research suggests that prevention programs for youth that combine interactive methods, mobile tech-
nology, social networking, and competitive gaming could be a strong alternative to traditional delivery methods.

© 2015 Elsevier Ltd. All rights reserved.
1. Introduction

There is growing recognition that the leading health hazards among
youth in the United States (US) are health-risk behaviors (Paperny,
2004). Two risky behaviors that have detrimental consequences for
health among youth are substance abuse (SA) and relationship violence
(RV). For example, according to the US Centers for Disease Control and
Prevention (CDC), injection drug use among youth is a recognized path
of transmission of blood borne infections, mainly HIV and hepatitis B
and C, while the use of illicit drugs is linked to increased rates of tuber-
culosis and sexually transmitted diseases (Belani et al., 2012; CDC,
2007). In relation to RV, the CDC (2006b) found that youth victimized
by physical RV are more likely to engage in risky behaviors including
episodic heavy drinking, sexual intercourse, attempted suicide,
smoking, and physical fighting. Silverman, Raj, Mucci, and Hathaway
(2001) found that RV (both physical and sexual) among youth was sig-
nificantly associated with drug abuse (heavy smoking, binge drinking,
epartment of Social Work, TCU
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ert).
driving after drinking, and cocaine use), unhealthy weight control
(diet pill and laxative use), sexual risky behavior (intercourse before
the age of 15 years and having three or more sex partners in the past
three months), and suicidality (considered and attempted suicide).
Psychological RV, such as control and intimidation tactics, also affect
the physical and psychological health and well-being of youth
(Campbell et al., 2000; Coker, Smith, Bethea, King, & McKeown, 2000).
Psychological RV correlates with high levels of depression, poor educa-
tional outcomes (Johnson, 1995), risk behaviors including episodic
heavy drinking, adolescent sexual intercourse, and fatal suicide at-
tempts (Coker et al., 2000; Gormely & Lopez, 2010). Thus, there is a con-
tinuing need for identifying innovative prevention approaches that
deter youth from engaging in health-compromising behaviors such as
RV and SA.

Increasing evidence suggests that using technology and Internet-
based methods in prevention programming can be efficacious and a
preferred delivery practice to reach today's youth versus traditional
face-to-face and didactic delivery methods (Paperny, 2004; Schinke,
Schwinn, & Fang, 2010; Spector, 2013). For example, in one study,
Tercyak, Abraham, Graham, Wilson, and Walker (2009) found that
youth reported a strong willingness to use e-mail and multimedia soft-
ware, portable electronic devices, and the Internet to engage with
health promotion. In another study, Williams, Griffin, Macaulay, West,
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and Gronewold (2005) found promising results with regard to the
efficacy of a SA preventative intervention using CD-ROM technology
among 12- and 13-year-olds. The authors found that, at posttest,
youth in the treatment group reported significantly lower pro-drug at-
titudes and less identification with SA norms. The youth in the treat-
ment group also reported increased knowledge of relaxation and
anxiety reduction skills compared to those in the control group. This
literature suggests that applying digital technologies to prevention
may provide a unique opportunity to carry out interventions with reli-
ability and in a manner that is more appealing and suitable to youth
(Bosworth, 2006). This phenomenon may be related to the fact that
youth in the US are technologically savvy and engulfed by a wired
world, which partially explains why they have incorporated technology
in all facets of life (Pew Internet, 2005). The communication and inter-
action of youth has moved increasingly from a face-to-face group-
based setting to a mobile, Internet-based setting involving instant
messaging (text, voice, and video) and social networking on platforms
such as Facebook and Twitter. Simultaneously, spare time activities
have increasingly moved online towards computer games andmore re-
cently social, interactive games using mobile devices.

Given youths' strong propensity to utilize technology in various
facets of life, a need exists for prevention programming that incorpo-
rates the digital world of youth in order tomake the delivery of preven-
tion programsmore age and contextually appropriate and by extension,
possibly more successful. To address this need, we developed a social,
multi-user, tablet-based game for middle school youth called Choices
& Consequences (C&C). The purpose of this manuscript is to report the
results of a proof-of-concept evaluation of C&C, a SA and RV prevention
program that integrates digital technologies and devices with game-
based behavior change techniques.
2. Literature review

2.1. Prevalence of substance abuse and relationship violence

Although overall rates of substance use have declined in the US
(The Partnership at Drugfree, 2012), SA remains a social concern. In
the US, youth continue to report the highest levels of illicit drug use
across the industrialized nations (Johnston, O'Malley, Bachman, &
Schulenberg, 2012). Epidemiological statistics from the CDC (Kann
et al., 2014) suggest that youth continue to exhibit a high prevalence
of drug use behaviors. Thus, there continues to be a need for prevention
programs that can help youth abstain from substance use and abuse.

Existing studies suggest that between 20–59% of high school stu-
dents have experiences with RV (Eaton, Davis, Barrios, Brener, &
Noonan, 2007; Hickman, Jaycox, & Aronoff, 2004; Silverman, Raj, &
Clements, 2004). The variation in reports of RV exists because some
studies ask only about physical violence, while other studies include
psychological violence. The prevalence of physical RV ranged from
7.0% to 14.8% across statewide surveys and from 7.4% to 16.8% across
community surveys (Kann et al., 2014). Psychological violence is even
more widespread than physical violence among youth. About half of
youth report experiencing at least one form of psychological abuse
(Catallozzi, Simon, Davidson, Brietbert, & Rickert, 2011). Recent re-
search suggests that experiencing psychological dating violence was
about equal for boys and girls (Ybarra, Espelage, Langhinrichsen-
Rohling, Korchmaros, & Boyd, 2013). Girls and boys are both victims
and perpetrators of all forms of RV (Tjaden & Thoennes, 1998; Ybarra
et al., 2013). Ybarra et al. (2013) found that girls are almost equally like-
ly to be perpetrators and victims of dating violence: 41% reported vic-
timization and 35% reported perpetration at some point in their lives.
Among boys, 37% said they had been the victim, while 29% reported
being the perpetrator. Twenty-nine percent of the girls and 24% of the
boys reported being both a victim and perpetrator of dating violence
(Ybarra et al., 2013).
2.2. SA and RV prevention efforts

Although SA cannot be viewed as a cause of RV, a number of studies
have established that the two share a significant and complementary re-
lationship (Polit, London, &Martinez, 2001; Swan, Bossarte, & Sullivent,
2008; Xue, Zimmerman, & Cunningham, 2009). Given current research
and the need for schools to provide programs for multiple social prob-
lems, it is logical that any prevention efforts address both problems. It
also seems practical that these SA and RV prevention programs are de-
livered in the school setting.

Prevention programs are most often conducted in the school system
(Botvin, Griffin, & Nichols, 2006; Foshee, Bauman, & Greene, 2000;
Jaycox et al., 2006; Weisz & Black, 2001) and are increasingly targeting
middle school youth (Fay & Medway, 2006; Weisz & Black, 2009).
Schools provide access to a diverse and universal audience, offer consis-
tent attendance and interaction with large numbers of youth (Harned,
2002; Pittman, Wolfe, &Wekerle, 2000; Weisz & Black, 2009), and pro-
vide access to resources such as space, transportation, staff assistance,
and connections to parents and school personnel. Brand, Felner, Shim,
Seitsinger, and Dumas (2003) maintain that the literature consistently
corroborates the notion that schools serve as “contexts of socialization”
that influence students' developmental outcomes. In addition, youth
view the school setting as a place of learning (Rambaldo, Wilding,
Goldman,McClure, & Friedberg, 2001), which likely facilitates increased
buy-in to prevention messages. Thus, the school environment remains
an optimal location for SA and RV prevention programs (Weisz &
Black, 2009).

While study findings on the effectiveness of school-based preven-
tion programs are inconsistent, a number of school-based prevention
programs targeting SA and RV have been successful in deterring youth
from engaging in SA and RV (Chou et al., 1998; Faggiano et al., 2010;
Lemstra et al., 2010; Marsiglia, Kulis, Wagstaff, Elek, & Dran, 2005;
Pentz et al., 1989). For example, the highly regarded and cited Safe
Dates program has been found to significantly decrease the use of
psychological violence, physical violence, and sexual dating violence
perpetration, with changes maintained for three years (Foshee et al.,
2004). In terms of SA, the prevention program keeping it R.E.A.L. (kiR)
has shown positive results (Hecht et al., 2003; Marsiglia et al., 2005).
kiR evaluations found that participants in the treatment groupwere sig-
nificantlymore likely to report lower incidences of recent substance use
and some participants also reported increased rates of reduced and
discontinued use of alcohol (Hecht et al., 2003; Marsiglia et al., 2005).

2.3. Gaming as a learning tool

Gee (2009) and many others maintain that computer games should
be regarded as platforms for learning, which is why video games have
been explored as pedagogical tools with multiple categories of students
(Ko, 2002; Moreno & Mayer, 2002; Ravenscroft & Matheson, 2002).
In the past decade, there has been an increase in the number of digi-
tal game-based learning (DGBL) projects (Chiu, Kao, & Reynolds,
2012). Wang and Shen (2012) suggest that in some settings, this
form of delivery is substituted for aspects of traditional teaching and
learning because learning is a dynamic, individual experience that
permits learners to reflect on what they comprehend and this knowl-
edge forms their understanding of the world and sense of self (Rankin,
Gold, & Gooch, 2006). Research suggests that DGBL enhances players'
cognitive capacities and learning through visualization, experimenta-
tion, problem solving, higher order thinking, manipulation of objects,
and intrinsic decision-making through visualization of the cause and
effects of their own actions (Amory, Naicker, Vincent, & Adams, 1999;
Betz, 1995; Leutner, 1993; Rankin et al., 2006).

A number of the pedagogical techniques used in gaming are under-
pinned by specific learning principles and theoretical constructs related
to cognition, such as dual-coding theory and formal and informal learn-
ing (Wang & Shen, 2012). According to Paivio (2006) dual-coding
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theory “involves the activity of two distinct subsystems, a verbal sys-
tem specialized for dealing directly with language and a nonverbal
(imagery) system specialized for dealing with nonlinguistic objects
and events” (p. 3). In other words, it is the confluence between the ver-
bal system (handles verbal, or on-screen text, stimuli and logogens) and
the nonverbal system (nonverbal stimuli, such as images). When both
subsystems are being used in tandem, they can have a profound impact
on memory, recall, cognition, which have an additive effect on learning
(Wang & Shen, 2012).

Learning environments can be classified as either formal or informal.
Wang and Shen (2012) maintain that formal environments take
place under the direction of a teacher, whereas informal learning occurs
in a makeshift environment, where an individual can exercise self-
management. Games in formal settings strengthen the link between
the learner, the content, and the interaction between teachers and
students due to a stimulus and response loop. This loop occurs when
real-time information feedback and response is exchanged between
teacher and student. Informal learning on the other hand takes place in-
termittently and involuntarily (Wang & Shen, 2012). This type of learn-
ing is more self-directed and is guided by a connection with the
environment and occasion. Informal learning environments can be
podcasts or YouTube instructional videos, where individuals use the in-
formation to guide their decision-making in specific, actual situational
contexts.

According to Wideman et al. (2007), there are several specified
learning principles established in the literature that should be incorpo-
rated in order for educational games to make a difference. These princi-
ples ultimatelymake learning through games amore preferred delivery
method compared tomore traditional ones.Motivation is one of the key
elements advanced by educational games. It is well established that this
medium is more visually appealing, but there is more to it than impres-
sive graphics. Games allow the player to control what is happening and
critical decisions in the game and their outcome aremade by the player.
Through this process, games make learning more engaging because
they encourage: active involvement, purpose, and higher levels of im-
mersion (Garris, Ahlers, & Driskell, 2002; Wideman et al., 2007). The
motivation to learn is also helped by situated experiential learning.
This may be related to the personally meaningful experience that is cre-
ated by the game in ways that makes the newly acquired information
useful and applicable to a specific purpose (Shaffer, Squire, Halverson,
& Gee, 2004).

The development of a subset of computer games, often called serious
or healthy games (Susi, Johanesson, & Backlund, 2007) continues to
grow. However, healthy games that focus on behavior change pose
special challenges because behavior change is not typically fun and
sometimes not voluntary. Also, behavior change games cannot use
sex, violence, or similar destructive techniques that are frequently
used to motivate game play. Estimates suggest that as many as 70–
85% of computer games incorporate violent simulation (Durkin &
Barber, 2002) and youth have reported favoring development of action
video games with some violence in them (Thompson et al., 2010);
therefore, creating a healthy game without these dimensions remains
a major challenge. This has been a point of contention raised by critics
of DGBL (Durkin & Barber, 2002). Still, given the increase in develop-
ment of healthy games to change or modify behavior, there seems to
be a growing belief that games can provide a supportive function to-
wards positive youth development. Existing evidence suggests that
DGBL can be successful in relation to behavioral health change.

One such effort was a school-based game that was developed by
Baranowski et al. (2003) with the aim of increasing youths' consump-
tion of fruits, juice, and vegetables. Fourth grade students (N = 1489)
participated in Squire's Quest, a ten-session, psychoeducational, multi-
media game delivered over a fiveweek span. Short-term results suggest
that this game made a significant difference. After controlling for base-
line intake, the game resulted in a 1.0 serving difference of fruits, juice,
and vegetables per day between the treatment and the control groups.
Even though these findings were short-term, they provide some evi-
dence that psychoeducational games can help promote dietary behavior
change among school-age children.

The games Escape from Diab and Nanoswarmwere developed to re-
duce the risks of type 2 diabetes and obesity by altering youth's diet and
physical activity (Baranowski et al., 2011). A two-arm, randomized, con-
trol design was used to determine whether these games could increase
a youth's intake of fruits, vegetables, water, and moderate to vigorous
physical activity per day. Each game included 9, 40-minute, game ses-
sions. In all, both games were played for roughly 6 h. This intervention
showed success in some areas, but not all. This intervention worked to
increase the intake of fruits and vegetables. Youth consumed roughly
0.67 more servings of fruits and vegetables per day. However, the
game had no significant effect in increasing the water consumption of
youth, norwas it successful in increasing the amount of physical activity
per day.

In another study, Girard, Turcotte, Bouchard, and Girard (2009)
conducted a pilot study to determine if a game-based and psychosocial
program intervention could alter adult smoking behaviors and motiva-
tion of smokers undergoing therapy. Participants (N = 91) played the
game for 30 min each session, once a week, for 4 weeks. At follow-up
and post-treatment, the game, along with the psychosocial treatment,
appeared to make a significant difference in nicotine addiction and
rate of abstinence. Over time, it appears that the game helped reduce
the level of nicotine dependence among the treatment group partici-
pants. The participants also stayed in the intervention longer and com-
pleted the psyschosocial treatment.

While a number of prevention programs have incorporated the use
of technology, such as video and the Internet, in their approach, few
have utilized a “gaming” approach in their design and delivery. Studies
indicate that games offer an opportunity for reaching youth (Goh, Ang,
& Tan, 2008; Thompson et al., 2008), however a knowledge gap exists as
to whether a computer game can increase interest and motivate youth
to interact with a prevention curriculum and whether game play can
produce behavior changes similar to, or better, than other curricula
delivery formats. Our project contributes to prevention research by de-
veloping and evaluating C&C, a social, multi-user, tablet-based game for
youth that seeks to prevent SA and RV behaviors. Development of the
prototype social, multi-user, tablet-based game for youth, which de-
livers an adaptation of existing evidence-based SA and RV curricula,
has been reported on elsewhere (Schoech et al., 2013). Our aim in this
manuscript was to report the results of a proof-of-concept evaluation
that explored whether the gaming concepts and techniques in C&C
could increase interest and motivate youth to interact and incorporate
SA and RV prevention concepts in their thinking. Future research will
need to determinewhether an enhanced version of C&C could be effica-
cious in preventing SA and RV behaviors among middle school youth.

3. The C&C intervention

We combined the Android tablet platform with online, multi-user,
social game technology and social networking to create C&C. In order
to increase player's interest and motivate players to interact with SA
and RV prevention curricula, C&C required youth to discuss and consid-
er SA and RV challenges that they may confront in their lives, the possi-
ble actions that they can take, and the consequences associated with
those actions. C&C presents curricula content using scenarios of activi-
ties that youth typically do over a weekend and with which they can
easily identify. From the scenarios of weekend activities displayed on
the opening screen, playersmust construct a fun and risk-free weekend
for a 13-year-old girl or boy. Throughout the game, points are awarded
for behavior choices that are low risk, yet fun. In a competition setting,
the team or individual designing the most fun, risk free weekend wins
the game.

During game play, players discuss game content with team mem-
bers using a chat-based social network and/or by team discussion led
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by a group facilitator. To bring the sociocultural context of SA andRVde-
cisions into C&C game play, players do homework by asking parents,
teachers, school counselors, and school administrators about the risks
associated with each of the C&C activities and use this social context in-
formation to improve their decision making.

Key feedback on game performance is continuously presented to
players via a score box on the home screen. A detailed feedback page
is accessible at any time during game play and is automatically present-
ed once the Friday noon to Saturdaymidnightweekend is filledwith ac-
tivities. Several types of feedback are provided, e.g., fun scores, risk
scores, fun minus risk scores, and points accumulated. Feedback is also
provided using the game minimum, maximum, and median scores for
nine commonprevention skills in the C&C curriculum. These prevention
skills are: refusal skills, considering consequences, handling emotional
situations, expressing yourself clearly, providing support, setting
boundaries, being in control, asking for help, and giving help.

4. Methods

Considering that SA and RV prevention curricula delivered with a
gaming format have not previously been evaluated in depth, we took
a qualitative, focus group-based, exploratory approach. Themethodolo-
gy was grounded in a constructivist theoretical framework, in which
themes and patterns in collected data were discovered rather than
predetermined. The research team conducting the proof-of-concept
evaluation consisted of three university professors and one doctoral stu-
dent. They also developed the curriculum delivered by C&C.

We chose to use focus groups to collect our data for several reasons.
First, focus groups are a way of listening to people and learning from
them (Morgan, 1998), which was our main motivation for this study.
Also, we were interested in creating lines of communication between
us, as moderators, and the participants, as well as between the partici-
pants, themselves. We wanted to use adolescents' actual quotation in
communicating the results of the study.

In order to develop suitable scenarios for the C&C curriculum, the au-
thors solicited feedback on SA or RV challenges that youth confront. We
believed that recruiting older youth to participate in the development of
the prototype version of C&C would be more beneficial than including
younger youth. Older youth could provide us with detailed information
about their experiences and exposure to SA and RV. They potentially can
articulate how scenarios emerge in their everyday lives that introduce
them to, and ultimately, encourage them to engage in SA and RV behav-
iors. The study received university human subject approval.

4.1. Sampling procedures and sample

A purposeful sample of youth was recruited for this investiga-
tion. The sample met the following inclusion criteria: (1) older than
14 years of age; (2) at risk of or actually experimenting with SA or RV;
and (3) fluent in the English language. To recruit our sample, develop,
and test the prototype version of C&C, we partnered with a public alter-
native school in the southwestern US during 2011–2012. In order to be
enrolled in the alternative school, students must apply and meet one of
the at-risk criteria, such as being pregnant or parenting or having failed
two or more core classes at their home school. We worked closely with
the two school social workers employed at this alternative school
throughout the program implementation and evaluation. The school so-
cial workers recruited youth by working with the classroom teachers
who were willing to include C&C as a part of their classes. All C&C
groups were class-based and the teacher often sat in on the class and
helped facilitate the C&C discussion. Informed consent was obtained
from participants and parents.

Forty-four youth (16 boys and 28 girls) participated in six focus
groups resulting from five C&C game sessions. The youth played the
game for five to seven class periods across one to two weeks. The
focus group participants were in grades eight to twelve and were
representative of the alternative school's population, which is about
38% non-Hispanic White, 34% Latina/o, 25% African American, 1%
Asian, and 2% Native American.

4.2. Data collection

Six separate focus groups that lasted about one to one-and-a-half
hours each were conducted at the alternative school. The focus groups
were conducted over the course of the game development (May
2011–May 2012) to ensure that the youths' feedback was incorporated
into the game development. Each focus groupwas led by two of the au-
thors (onemale and one female) andwas directed by a semi-structured
interview guide created by the authors (See Appendix A). The interview
guide was followed by each facilitator for consistency, but each facilita-
tor went into greater depth with questioning when appropriate.

Of the six focus groups, fivewere conducted in single-gender groups
and onewas amixed-gender group due to the small number of girls and
boys who attended. The first round of focus groups was conducted in
May, 2011 and included one all-boy group with ten participants and
one all-girl group with nine participants. The second round of focus
groups was conducted in December, 2011 and included one all-girl
groupwith eight participants. The third round of focus groups was con-
ducted in April and May, 2012 and included one all-boy group with
three participants, one all-girl group with seven participants, and one
mixed-gender group with four girls and three boys. Not all C&C game
players were able to attend a focus group session due to class schedules
or other conflicts. The first round of focus groups took place during the
early stages of game development, while the second and third rounds of
focus groups occurred as game development progressed. Youth in the
first and second rounds of focus groups experienced various technical
glitches and a limited number of scenarios, while youth in the third
round of focus groups experienced few technical glitches and more nu-
merous and robust scenarios.

4.3. Analysis

There were six focus groups in total; however we analyzed them in
three rounds that correspondedwith the progress of C&C development.
No students participated in more than one focus group. The focus
groups were audiotaped and transcribed. To assist with the analysis,
the transcriptions were entered into the qualitative software analysis
programNVivo 9 and analyzed using open coding that soughtmeaning-
ful categories via inductive content analysis (Creswell, 2007). This ana-
lytic approach allowed the researchers to generate hypotheses and
ideas for future studies. Using NVivo 9, two of the authors indepen-
dently coded the transcripts to generate a series of emergent themes
and subthemes. The two authors met several times to compare their
assigned codes. When differences emerged, they reached a consensus
on the coding scheme.

To enhance the rigor of the qualitative research, the study used three
different types of triangulation strategies (Berg, 2009). First, investiga-
tor triangulation by two of the authors was used. The fact that both
authors produced similar themes enhanced the validity of the key
themes. Second, participant triangulation was achieved by searching
the data to determine whether points existed at which the data from
one group supported the data from other groups. Therewere several in-
stances in which this occurred. Lastly, the researchers engaged in axial
coding and identified relationships among the codes.

5. Results

The major themes that emerged from the focus groups were based
on the frameworks and constructs from DGBL: (1) dual-coding, (2) en-
gagement, and (3) formal and informal learning. Dual-coding theory
stresses the involvement of the verbal (language) and nonverbal (imag-
ery) systems concurrently to impact cognitive learning (Wang & Shen,
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2012). Engaging the youth by actively playing the game immerses the
player in a way that places them in those situations to critically think
about the best possible course of action (Wideman et al., 2007). As a re-
sult, youth are better able to understand and consume the information
being presented. Since the gameuses both formal and informal environ-
ments (Wang & Shen, 2012), the youth were able to discuss their feed-
back on interactingwith the game in both environments. The youth also
identified if they thought the game could help prevent SA and RV and
specific lessons learned while playing C&C. Although wemade an effort
to use youths' actual quotations in discussing the results, some of the
youths' quotationswere slightly edited to enhance readability and com-
prehension, yet the main idea of the quotation remained the same.

5.1. Dual-coding

Results from the first round of focus groups indicated that boys and
girls both liked the concept of the game, but thought it would benefit
frommore involvementwith both verbal and nonverbal systems. Sever-
al youth mentioned that there were many technical issues that made
C&C more challenging to play, such as the game functions moving
very slowly or the game shutting down or freezing in the middle of
play. Suggestions for improving C&C included adding pictures and
more scenarios, options, and consequences.

Results from the second round focus group of all girls indicated that
the girls liked all the different activity options and found the choices to
be very interesting. A few girls mentioned that they did not understand
the game at first and stated theywould have liked amore detailed tuto-
rial before playing the game. One girl stated,

“I was like this game sucks because I felt like I chose the right answer
and […] [the game] would say you made [a safe decision], but this
could have happened [instead], so you lose [points] for choosing
the right answer. But, then I got the point because you could
double-click on the answer and see [a rationale for the conse-
quence]. Then, I was like, oh, no wonder this one is better than that
one. That's when I ended up liking it and I got the point.”

Results from the third round of focus groups suggest that students
enjoyed both the visual and auditory aspects of the game. They both
also liked the addition of the facts in the later version of C&C that
were provided to give further information on each selected action and
consequence. Youth also stated that they liked being able to rate the
level of fun of each action, which was another newly added feature. A
few girls mentioned that they liked the addition of pictures to make
the game more interactive. Contrary to the first and second round of
focus groups, there were few comments about any technical issues
with C&C during the third round of focus groups.

5.2. Engagement

Overall, boys and girls both found C&C engaging. They preferred the
game method of curriculum delivery compared to traditional didactic
approaches due to the interactive components of the game. Youth indi-
cated the realism of the scenarios helped them engage with the game.
Boys and girls also liked that there were many action options to choose
from for each activity because it kept the game interesting. One girl stat-
ed, “It was different every time that we went into the activities.” One
boy stated, “For me, it was the options you get, you would get a lot of
options.”

In the first round of the focus groups, youth stated that they can
“zoneout” during other didactic presentations, but because C&C is inter-
active and requires the youth to participate in playing the game, they
found it to be less boring and more engaging. One girl stated, “This
game is the best program ever.” Results also indicated that girls found
the game to be more realistic than boys; however, some boys did find
the game to be realistic. One boy stated “You have some of the activities
that are realistic.” Some boys thought that more realistic choices would
help make the gamemore engaging. Though students liked the concept
of using a video game to deliver this content, some also stated they did
not like C&C in its current format due to some of the technical concerns.

Issues raised during the first focus group prior to adding more sce-
narios were that C&C was boring at times due to its repetitiveness.
They liked receiving the content in a game format, however they recom-
mended developingmore scenarios for the game to bemore fun and ef-
fective. One boy said, “One of my biggest problems with the game was
how repetitive it was.” One girl stated, “What was boring was that
every time it would say the same thing over and over. Every time you
play the game it should have like way different things to do.”

Results from the second round girls' focus group also indicated that
the youth prefer the game deliverymethod over a didactic presentation
because it can hold their attentionmore effectively than a person lectur-
ing. One girl said, “You have to read and seewhat is going to happen. It's
kind of like intricate.” Another girl said, “[…] [The] consequence ofwhat
you [did], oh, you picked something wrong, like it is kind of interesting
to knowwhat's going to happen. I picked thewrong answer one timeon
purpose just to know what they were going to say.”

Several girls in the first and second rounds of focus groups stated
that the game presented situations that were real to them and in
which they could place themselves. They stated that the situations
made them think about what to do if they were in that situation. They
made the following statements:

“I think it was mostly about real things that could happen, different
choices that could happen to us.”
“It was real realistic, like you know, people really do go to stuff like
that. It makes you really think that this stuff can really happen.”
“[…] I like all those could happen to me, I could put myself in all
those situations. I could see myself in those situations.”

Results from the third round of focus groups also found that boys
and girls both prefer this method of delivery due to the use of technol-
ogy and that the game was more engaging than a lecture. Boys in the
third round of focus groups made the following statements:

“It's on a tablet. People our age like tablets and computers and
games. Sowhen you said let's play a game, people already think, this
could be fun, or are at least open to it.”
“The format of the game sort of makes it engaging.”
“It would be much more relatable than an adult walking in and
lecturing.”

One of the girls in the third round of focus groups stated:

“Yeah, this is better than reading a book.”

Girls thought it was realistic that others might step in to help if they
sawa situationwhere someoneneeded assistance. One girl said, “Yeah, I
think another girl might help.” Contrary to the first round of focus
groups, some boys stated that the scenarios were like real-life and that
they could connect and engage with them. Boys and girls agreed that
the consequences of the actions choices were realistic in that a player
may lose points for taking drugs, but gain points for looking cool in
front of his/her peers. While the youth stated that most of the scenarios
were realistic, they did mention that some of the scenarios or action
choices were somewhat unrealistic. For example, they said that going
to the movies with your parents or getting free drugs were not realistic
situations because drugs usually costmoney. Also, some of the boys saw
sexual advances initiated by a girl on an unwilling boy as unrealistic.

5.3. Formal and informal learning

In all three rounds of focus groups, the youth stated that solo play or
informal learning from the gamewas not as effective as the teamplay or
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formal learning that came from discussionwith the facilitator and other
students. They said they liked the social atmosphere and discussion that
allowed them to decide as a team the best course of action. They said
that the discussion during C&C play was one of its strongest features.
They stated they enjoyed the new ideas they gained from the group de-
cision making process that the game discussion allowed. Many youth
also stated that they enjoyed the competition that the game format pro-
vided. The youth made the following comments:

“And then once you discuss it and you realize, okay if I do this then
this is going to happen and then what do you guys think about this?
You know, it's fun that way.” (Boy)
“[…] Because everybody is on the same page and like you can get dif-
ferent opinions of everybody. When you play by yourself it's just
you. You have your own thoughts to yourself of what you think or
whatever's going on, but if you play in groups everybody has some-
thing different to say.” (Girl)
“During individual play, you don't have any different opinions, you
just have yours.” (Boy)
“It helps to talk it out.” (Boy)

However, some youth stated that there were benefits to playing
both formally and informally. One girl said, “After we [played in]
group[s] and individual[ly], we got it.” One boy said, “I like how there
is an individual thing and I like how there's a group.” Though they
liked playing the game as a team with the facilitator present, some
youth stated they did not like the outcome of the discussion due to
the differing opinions being shared. One point some of the more quiet
youth made is that individual play allowed them to explore the conse-
quences of decisions they would not make in a group.

5.4. Can C&C prevent SA and RV in youth?

Results from the first and second rounds of focus groups showed
that boys and girls believed the game could help prevent SA and RV.
They thought C&C would help prevent SA and RV among 13-year-
olds. Youth stated that kids are getting involved in risky activities at a
younger age now, so it would be helpful to discuss these topics with
youth early. One girl stated, “They get into relationships [in] 6th grade
[or] 5th grade and they're already in trouble […].” Another girl said, “I
think it's good for 13-year-olds because you know, for some kids that
are real young that get pregnant around 11 and stuff. […] When I was
12, I wanted to go to parties and have fun […], but if I was taught like
earlier, I just wouldn't do it. […] I think it's appropriate for a 13-year-
old.” Youth stated it would be helpful for 13-year-olds to learn that
their actions have consequences and also different ways to handle dif-
ferent situations. One boy said, “I think that it can help being exposed
[to] what the consequence could be, you know just exposed to the
consequences--that would do at least something.”

In the third round of focus groups, boys and girls stated C&C could
help prevent SA and RV if played early before youth experience
the problems presented in the game in real-life. The youth stated that
the RV information may be more helpful than the SA information.
Also, boys and girls both agreed that C&C could help youth consider sit-
uations and get feedback from others before they are put in that situa-
tion in real-life. One girl said “I think you need to play the game
before you get into all that stuff in order for it to help you.” Another
girl stated “Yeah, it gives them the time to consider, instead like when
they're actually in the situation and they're like, oh what do I do, what
do I do,what do I do and then decide.” The boys stated that the teamde-
cision making process that occurred during the discussion of C&C may
aid in preventing SA or RV, since players have the opportunity to get
others' opinions about certain situations they may be encountering in
real-life.

A few youth in each round of focus groups thought that C&C could
actually encourage the development of risky behaviors by 13-year-
olds whomay not have thought of doing some of the actions in the sce-
narios.While this issue was discussed several times in the focus groups,
it was not resolved. Most thought that youth would be exposed to the
situations in the scenarios as they became older and that thinking
about how they would handle the situations before experiencing them
would be beneficial.

5.5. Lessons learned from playing C&C

During all three rounds of focus groups, youth said they learned
many lessons by playing C&C. Several girls stated that they learned
that there are consequences to their actions and also how best to re-
spond in different situations. A few girls reported that they learned
not to take a drink someone hands them in case someone put some-
thing in it. One girl said, “I learned to never drink a drink that I did not
pour.” Another stated she learned different ways to effectively respond
in situations involving SA and RV and “perhaps I should try leaving a sit-
uation versus hitting back.” The youth reported that the game made
them think about their actions when confronted with challenges that
they have not experienced in real-life. One girl also stated that she
learned that people in abusive relationships don't usually know they
are in an abusive relationship. A few girls stated that they learned that
abuse can happen in same-sex relationships also. A few boys stated
that they learnedmore about relationship abuse since they don't discuss
that as often in school. Several boys also said that the game made them
think about how to respondwhen they are confronted with these chal-
lenges in real-life and that not everything is as black and white as they
initially thought. Several boys also said they learned that they could
talk about a problem instead of fighting.

6. Discussion

There is increasing evidence that incorporating technology in
health-related prevention programming can be successful because of
the strong appeal technology has among youth (Paperny, 2004;
Schinke et al., 2010; Tercyak et al., 2009). We developed a SA and RV
prevention game, C&C, which utilized three popular technologies
among youth: computer tablets, an online multiuser game format, and
social networking. In addition, the inclusion of “gaming” mechanisms
such as points and competition could be key components that make
the experience of this prevention curriculum rich and variedwith signif-
icant social interaction. We contribute to SA and RV prevention efforts
by combining these forms of technologies to explore the feasibility of
C&C to prevent youth health-risk behaviors.

Our findings suggest that the youth who played C&C generally liked
the game.Moreover, the youth felt that C&Cwas a better format for pre-
senting prevention curriculum to youth than traditional formats. Youth
stated that they liked the interactive aspect of C&C; they especially liked
the fact that the game required them to pay attention rather than “zone
out” or sleep which can be common with videos, workbooks, and
speakers. This finding supports our aims and previous research suggest-
ing that youth prefer receiving health information from various media
formats over traditional face-to-face and didactic delivery methods
(Paperny, 2004; Schinke et al., 2010).

Initially, youth disliked the repetitiveness of the game. They felt
that there were an insufficient number of options associated with the
scenarios. However, after more scenarios, challenges, options, and
consequences were added, youth in the third round of focus groups
stated that they liked themany options that were offered in the various
scenarios. Youth growing up in a wired world have likely come to ex-
pect fast paced and high tech games (Fleming, 2013; Richtel, 2010),
which may be why they enjoyed the addition of more options and
scenarios.

As a learning tool, C&C's combination of on-screen text, images, and
follow-up debriefing appears to have helped youth learn how to handle
situations that involve SA andRV. It is likely that reading the text, adding
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related images, and then discussing the scenarios among each other
and the facilitator helped youth better process the information being
presented. This combination of verbal and nonverbal stimuli has been
known to influence learning (Paivio, 2006; Wang & Shen, 2012).
Other aspects of C&C also could have shaped the learning process.
In our case, youth were able to visualize the scenario, manipulate the
scenarios in which they wanted to engage, experiment with various
types of behavioral options, and brainstorm with team mates on how
to respond to each challenge, which encouraged higher order thinking.
The game also allowed youth to virtually experience the consequences
of their actions as they related to SA and RV. Whether they selected
positive or negative choices, youth were able to see the positive
and negative outcomes of both decisions. All of these characteristics of
the game are possible reasons why youth learned from the delivery
method of C&C, which youth found more appealing. This is consistent
with literature that suggests that the interactive components of a
game are more appealing to youth than traditional didactic approaches
(Paperny, 2004; Schinke et al., 2010; Tercyak et al., 2009;Williams et al.,
2005).

Facilitated group discussion was an important feature of the C&C
deliverymethod. Youth also consistently stated that the debriefing dur-
ingC&C playwas one of its strongest features, since it offered the oppor-
tunity to discuss the reasons for their choices and possibly learn
differentways to effectively handle SA and RV situations. Themanypos-
sible actions to resolve a challenge alongwith the positive and negative
consequences of each action engaged youth to think ahead as to what
could happen next. This finding is consistent with existing research
(Thompson et al., 2010), which highlights the usefulness of debriefing.
Debriefing can help players make meaningful associations linking the
game experience and the “real world”. As a result, debriefing augments
the transfer of knowledge and skills (Thompson et al., 2010).

Generally, girls felt C&C was somewhat more realistic than boys
throughout all focus groups. Boys noted several areas where they
thought the game was not realistic. This points to the difference be-
tween the literature (Ybarra et al., 2013) and C&C players' feedback on
female perpetration of RV onmales. Simply reversing the roles between
males and females in the scenarios made female RV on males seem un-
realistic to males. More study and testing of how to incorporate female
perpetrated RV on males into scenarios is needed. Still, both boys and
groups thought the game presented scenarios that were realistic, as
were the choices and related consequences. This finding is consistent
with the Elaboration LikelihoodModel (Petty & Ciaoppo, 1986) and an-
other DGBL project that found challenges and explanations in a game
have to be authentic and realistic to the player (Thompson et al.,
2010). Realistic scenarios create a vested interest for the player in a
way that will likelymotivate the player to process the issue-relevant ar-
guments portrayed in a game (Petty & Ciaoppo, 1986).

Many youth thought that solo play, or informal setting,wasnot as ef-
fective as team playwith discussion. Some youth felt that the group de-
cision making process during C&C provided them with an opportunity
to discuss real-life situations that they may encounter and get other
youths' opinions on how best to handle those situations. The insights
youth received from others who actually may have experienced the
challenges presented in C&Cwas a valued feature of the game. Howev-
er, some of the more quiet youth seemed to learn more from solo play
rather than the generally preferred group play because they did not
feel the pressure to interact and were allowed to make choices and ex-
perience consequences for their own choices. While individual play
without discussion was not considered as valuable, for a certain group
of players, it seems to be a format that needs to be included.

The competition between five and six member teams of C&C players
also appeared to appeal to youth. We found participants to be very
competitive, especially after the mock competition round that occurred
towards the middle of the game session. Teams that did not perform
well in the mock competition round due to inadequate leadership or
cooperation were able to examine their game play strategies and
substantially improve. The competition was well beyond the value of
the small prize that was awarded to the winning team and occurred
with little encouragement from team facilitators. We believe that high
team competitionwas an important factor in obtaining high levels of in-
teraction with the C&C curriculum. One reason for this belief is that
when several C&C scenario developers played a round, none were able
to achieve the high fun minus risk scores that the teams in the final
game session achieved in the competition round.

The results also suggest that the game's target age of 13 years old
appears appropriate for the majority of players. This is consistent with
existing research that suggests early intervention is likely to have a
greater impact on younger than older teens (Ialongo, Poduska,
Werthamer, & Kellam, 2001; Weisz & Black, 2009). Addressing risk fac-
tors, such as SA and RV, early on can alter a child's life trajectory in ways
that could encourage them to adopt pro-social behaviors instead of an-
tisocial behaviors (Ialongo et al., 2001). Early adolescence is a critical
developmental stage given that this period is usually when they will
be exposed to SA and RV for the first time (NIDA, 2003). Youth thought
that C&C could prevent SA and RV if played early enough. This was fur-
ther echoed by the youth who stated that their peers are getting in-
volved in risky behaviors, such as SA and RV, at a much younger age
(11 or 12 years old) now and that if they play C&C before they become
involved in these behaviors, then they may be able to learn how to bet-
ter respond to the situations when they arise in real-life.

A small number of youth thought C&Cwas too explicit and sugges-
tive, and playing it could encourage SA and RV experimentation.
However, social workers at the alternative school did not think C&C
would encourage youth to participate in risky behavior. This opinion is
supported in the literature (Foshee et al., 2004; Ialongo et al., 2001;
Lonsway et al., 2009; NIDA, 2003). The concerns from 14–18 year old
players suggest that C&C might need a mechanism for schools to
remove some of themore explicit scenarios in order to avoid controver-
sy as players discuss the scenarios with their parents and significant
adults. Whether a youth is in an urban or suburban environment may
play a role as to the best age to begin prevention efforts with explicit
scenarios. Thus, the target age for C&C participants still requires further
research.

During all three rounds of focus groups, youth reported learning
many lessons, such as not drinking a drink that they didn't pour or
talking about a problem instead of fighting. Youth seemed to become
aware of the varied options available in responding to various situa-
tions. These messages are consistent with the prevention literature
that recommend increasing a youth's individual and social competence
through building their drug resistance, healthy relationships, self-
efficacy, and assertiveness skills (NIDA, 2003; Scheier, Botvin, Diaz, &
Griffin, 1999).

Youth appeared to have learnedmore about RV than SA. This finding
is not surprising, since about 82% of states require school preven-
tion programming on substance abuse and about 10% require school
prevention programming on relationship violence (Break the Cycle,
2010; CDC, 2006a). Youth have many more opportunities to engage in
conversations about drugs and alcohol than in conversations about
relationships.

6.1. Limitations

Given this was a preliminary proof-of-concept study of a novel ap-
proach to preventing SA and RV among youth, limitations are expected.
The first limitation is that the intervention was being developed at the
same time as proof-of-concept was being evaluated. Therefore, the ver-
sion of C&C used by earlier focus groups had more technical problems
and limitations than the version used by later focus groups. As with
any technology delivery system,multiple problemswith the technology
can frustrate to the point that the content being delivered is viewed
negatively. Comments from the first round of focus groups suffered
from this problem. Another limitation was that the purposive sample
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was very small and was comprised of youth who were older than the
target audience, i.e., middle school youth. Focus group attendance was
sometimes as low as about 50% of those playing the game sessions. An-
other limitation is that someyouthwhomayhave provided input on the
initial game scenariosmay have been part of the evaluation. Their initial
participation may have biased their post-game play opinions. Finally,
focus group facilitators were also the game content developers. Youth
often want to please their teachers or school social workers, thus the
comments may have been positively biased even though the youth
were told to be honest and not tell the researchers what they thought
the researchers wanted to hear.

6.2. Future research

This study focused on proof-of-concept evaluation, thusmore exten-
sive research is needed. Our findings shed some light on how DGBL can
be used to deliver a prevention curriculum that addresses SA and RV.
Findings from this exploratory study also helped us identify some future
research questions. One interesting finding is that youth appeared to
have found C&C more effective in increasing their understanding of vi-
olent behaviors in relationships than in understanding SA and its conse-
quences. Focus group discussion suggested that youth in this school
district often are presented with programs that discuss SA issues, but
rarely have opportunities to discuss issues around RV. Thus, questions
such as the following should be further explored.

• Howmuch time is being devoted for early adolescents to actively dis-
cuss RV issues?

• What are some possible sub-areas of RV that aremissing from RV dis-
cussions among early adolescents?

Our study was exploratory in nature, thus more rigorous evaluation
methods are needed. Future research should also explore the following
questions.

• Can DGBL games, such as C&C, be effective at reducing SA and RV be-
haviors among early adolescents?

• Can DGBL games, such as C&C, produce similar, SA and RV behavioral
outcomes as traditional face-to-face, didactic prevention programs?

• Can DGBL games, such as C&C, stand-alone or do they produce better
outcomes if supplemental to existing traditional curricula?

• What standardized SA and RV instruments can be used to evaluate
prevention curricula delivered through DGBL games, such as C&C?

• Can a DGBL format deliver outcomemeasures in a game format with-
out sacrificing the validity and reliability of the measures, and can a
DGBL measurement format increase response rate and reduce mea-
surement error?

• How can dosage be taken into account when researching C&C,
which by design gives various players different paths through the
curriculum?

• Are DGBL games, such as C&C, more cost-effective than traditional
face-to-face, didactic prevention programs?

• Can the outcomes of DGBL games, such as C&C, be as generalizable as
traditional face-to-face, didactic prevention programs?

• How will larger sample sizes impact the efficacy of C&C?

Although existing research has not found significant gender dif-
ferences in terms of beneficial effects (Kulis, Yabiku, Marsiglia, Nieri,
& Crossman, 2007), we cannot say that SA or RV prevention programs
have equal effects across genders (Blake, Amaro, Schwartz, &
Flinchbaugh, 2001; Kulis et al., 2007). However, we do know that the
current trends suggest that girls are closing the gaps in some areas of
SA and RV, while surpassing boys in others. Most of these changes are
happening among young girls. One national study found that among
8th and 10th graders, girls reported higher rates of heavy drinking
than boys (Johnston et al., 2012). The same study also found that, over
a four year span, 8th grade girls also had a higher 30-day prevalence
of smoking than boys. Thus, future efforts should continue to:

• Explore whether gender differences exist in terms of benefits.
• Determine if DGBLdeliverymethodsmotivate one gender groupmore
than the other.

Another needed research area resulting from the disagreement be-
tween the sample and the literature is girl perpetrated RV. Simply re-
versing a boy perpetrator scenario to have the girl as perpetrator of RV
did not seem realistic to our sample, yet the literature suggests that
girl initiated RV is about as common as boy initiated RV. One national
study found that among youth 14–20 years of age, girls were almost
equally likely to be a perpetrator as a victim of dating violence: 41% re-
ported victimization and 35% reported perpetration at some point in
their lives (Ybarra et al., 2013). The same study also found that 29% of
the girls reported being both a victim and perpetrator of dating violence.
Therefore, it would be prudent for SA and RV prevention programs to
determine:

• Whether the representation of female perpetrated RV in DGBL games,
such as C&C, impacts RV outcomes.

Last, it is still not clear what specific mechanisms make DGBL inter-
ventions effective in promoting health behavior change. This game, like
many others, shows promise, but more research is needed that investi-
gates the processes of behavior change among youth (Baranowski et al.,
2011).Muchhas beenwritten about best practices related toDGBLprin-
ciples and strategies. However, this literature sheds little light on how
specific aspects of these games promote behavioral change. Additional
research is needed to address the following questions.

• What specific aspects/domains of DGBL games, such as C&C, motivate
behavioral change?

• What specific aspects/domains of DGBL games, such as C&C,
are significantly associated with specific SA and RV prevention
programming?

• Whether employing sophisticated, advanced graphics, such as 3-D de-
signs, will attract youth more to DGBL efforts, such as C&C? Or, will
this distract youth from the substantive messages embedded in the
game?

• Can a DGBL game format be fun and challenging enough where
students play the game outside of the traditional classroom, e.g., as
homework?

7. Conclusions

Taken together, our findings are promising. The youth reported pos-
itive feedback suggesting that integrating mobile devices, gaming, and
social networking can be a successful strategy in termsof SA andRVpre-
vention programming. The results corroborate previous evidence that
suggest that incorporating DGBL could be a promising alternative deliv-
ery method (Paperny, 2004; Schinke et al., 2010). Based on our results,
we suggest that the concept of C&C appears to be a SA and RV preven-
tion program that includes a number of features that appeal to youth
and motivate them to interact with and learn a prevention curriculum,
and by extension avoid engaging in drug use and relationship violence
behavior. DGBL seems to offer a delivery method that is preferred and
developmentally appropriate for youth. DGBL-based curricula can
build resistance skills by providing thought provoking, realistic scenar-
ios that offer youth the opportunity to explore the SA and RV experience
collectively and individually. Given the feedback we received from
study participants, providing prevention programming for youths that
includes interactive methods, mobile technology, social networking,
and competitive gaming could be a strong alternative to traditional
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methods. This prevention approachmight bemore practical today given
technology advances and the fact that youth have incorporated technol-
ogy into every aspect of their lives.
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Appendix A

Interview Guide
We asked our focus group participants the following questions:

• What aspects of the existing game did you enjoy? Why?
• How realistic were the actions and responses of the girls and boys in
the activities?

• What actions and responses of the girls and boys in the activities came
across realistic for a 13 year old?

• What actions and responses of the girls and boys in the activities came
across unrealistic for a 13 year old?

• Do you believe this type of game can help youth prevent substance
abuse and relationship violence? What aspects of this game can help
youth prevent substance abuse and relationship violence? What as-
pects do you think will not work?

• What aspects of this game can help 13 year old youth prevent sub-
stance abuse and relationship violence? What aspects do you think
will not work?

• Howwould you compare this deliverymethod of substance abuse and
relationship violence prevention versus a traditional lecture-based
curriculum? What makes it better? What make it worse?

• What lessons did you learn from playing C&C? In your opinion, what
lessons would a 13 year old learn from playing C&C?
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