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Introduction 
 
According to the Centers for Disease Control and Prevention (CDC) Americans 

between the ages 15-24 made up 27% of the sexually active population in 2014, but 

accounted for 50% of the 20 million new sexually transmitted diseases (STD). 

Unfortunately many of these young adults do not know they are infected because 

STDs often do not manifest symptoms. This is particularly dangerous for young 

women because undiagnosed STDs have rendered as many as 24,000 of them infertile.  

 

However, all these diseases (including HIV) are preventable (or at least manageable) 

with the help of regular testing, and the practice of safe sex. Nonetheless, as a 2011 

study by the Clute Institute revealed, nearly 40% of students who are informed about 

HIV/AIDS still do not use condoms (or other forms of contraception) to protect 

themselves against sexually transmitted diseases.  

 

 
 
 
 
 
 

Figure 1. An illustration from a STD awareness infographic produced by the CDC.	

 

What hinders college students from practicing safe sex?  Do they have a specific 

mental model regarding STDs that prevents them from practicing safe sex? Are there 

any common misconceptions about STD transmission among college students that 

contribute to their poor decision-making?  

 

According to Moore and Smith, 12% of the college students they interviewed didn’t 

know STDs can be transmitted through sexual contact other than intercourse or 

sharing needles (Moore & Smith, 2012). It is also assumed that the difficulty of 

communicating about condom use with peers is one of the major hindrances of safe 

sex. 

 

Goldman et al suggest that college students have negative attitude about discussing 

condom use with their peers based on their communication anxieties. Not only did 



they think that their peers didn’t want them to discuss condom use, but that their peers 

themselves were not capable of broaching the use of condoms. (Goldman et al, 2014). 

Furthermore, Johnson reports that healthcare providers who work at the University 

Health Center listed embarrassment, fear and anxieties among female college students 

as major barriers for initiating conversations on safe sex (Johnson, 2014).  

 

Communicating about condom use and STD with sexual partners as well as trusted 

peers is a vital first step of practicing safe sex. So then the question becomes, how can 

we improve communication about sexual health among college students? Bird, Voisin, 

and Fisher suggest the use of digital media may be the innovative approaches for the 

problem. They state “Digital media are electronic information and computing 

technologies used for the purposes of communication and connectivity” (Bird et al, 

2015).  

 

According to the Pew Research Center, young Americans aged between 18 and 28 are 

increasingly connecting to the internet and nearly 75% of them use online social 

networking site, 97% of them play games on computer, web, portable device, or game 

consoles (Pew Research Center, 2010). Another study indicates that active game-

based learning that involves collaboration, discussion with peers is learning 

preference of millennials (Rush, 2014). Um, Plass, Hayward, and Homer also argue 

positive emotions 

that are fostered by digital media design can motivate learners and improve their 

learning outcomes (Um et al, 2012). 

 

Based on our literature review, our hypothesis is that a well designed educational 

video game could motivate college students to learn about safe sex effectively. As 

active game-based learning often involves collaboration and discussion with peers, it 

may improve their communication between peers as well.  

 

In order to test our hypothesis, we conducted playtests and clinical interviews with 

five participants to examine how an educational game can facilitate their learning. 

The purpose of this interview protocol is to assess learner interaction and gain 



feedback/insight on how users are thinking and processing information as they 

interact with the game.  

 

Research Questions 
 

Our study aims to investigate whether college students have specific mental models 

that hinder their practice of safe sex. Additional research question is whether a 

videogame can motivate college students to learn about safe sex, improve their 

communication around this topic, and promote their condom use.      

Participants examine the presented game in which the emphasis is placed on how the 

videogames speak to specific target audiences, the messages being sent about 

HIV/AIDS prevention, and effectiveness. 

 

Technology of choice 

We selected STD Dodger for our research. STD 

Dodger is a video game designed by Luke 

Willson (2015) for “the Game on! Contest” 

(http://gameon.challengepost.com/). The contest 

was hosted by the CDC in order to provide 

education and resource for STD prevention 

among at-risk youth. The CDC considers video 

gaming as an essential part of the lives of 

American youth, so they sponsored the contest to 

support the development of innovative games for 

change. Contestants were required to deliver 

accurate information, including the following five 

messages:      Figure 2. STD Dodger game 

 

1. Facts about HIV and STD including how these diseases spread. 

2. Encourage conversation about HIV and STDs in order to reduce stigma.  

3. Promote condom use. 

4.  Reiterate the importance of routine HIV and STD testing for early diagnosis. 

5. Highlight the effectiveness of treatment. 



86 people registered for this challenge, out of which the games STD Dodger and 

Rogue-Like Researcher by Michael Garrett, both won. Since the requirements for the 

contest perfectly cover our argument, we tried to pick a game that won the highest 

prize at the Game on! Contest. However, STD Dodger was the only one available to 

play.  

 

Participants	

As the basis of our study is to investigate how young college students approach safe 

sex, we selected participants within NYU’s Digital Media Design for Learning 

program, who were between the ages of 23 and 25 years old, as this was the closest 

approximation we could get of our intended target pool in terms of age and 

occupation. Based on research conducted by the Nielsen Norman Group and Google 

Ventures, both of which identify five participants as a sufficient number in order to 

identify patterns and guide future design decisions, we settled on that as our number 

of participants. (Margolis; Margolis & Zeratsky; Nielsen) The participant group 

consisted of four men who identified themselves as Caucasian and one female student 

who identified herself as Asian.    

 

Research Method 
 

We collected our initial research in the form of a landscape audit and a literature 

review. However, as a study by Strommen, indicates, “many of the most important 

[research] questions… cannot be answered by relying parallel literature because no 

precedent exists.” (Strommen, 2008, p. 2). Strommen’s finding proves applicable in 

this case, as few educational applications about STD prevention exist, particularly 

ones aimed towards college student audiences. Therefore, in order to make sure that 

the premise, content and that the series of interactions participants will have with the 

game prove effective at both engaging and educational, we shall implement user-

observed playtesting along with post-playtest surveys and interviews. 	

 

Our decision to use player observation so is based on research conducted by Michael 

Margolis and John Zeratsky, which found that designers should collect data from 

“people’s real reactions to what you’re building, not their abstract thoughts or smart-

sounding feedback.” 	



	

Because the primary goal of our study is to investigate college students’ cognitive 

process when it comes to safe sex, we thought it would be effective to have our 

participants think aloud as they play STD Dodger. This will be useful as think-aloud 

protocol is one of the best usability tools to discover what users actually think about 

the design of technology and how they interact with it. (Nielsen, 2012) During think-

aloud testing, participants are asked to verbalize all their thoughts while they explore 

the user interface step by step. This is particularly useful as getting participants to 

verbalize their thoughts turns their tacit behaviors—such as interpretation planning 

and reacting—into explicit behaviors that you can observe and analyze. (Watson, 

2012)  	

	

After each think-aloud session, we plan on asking participants to rate their knowledge 

and attitude towards safe sex on a 5-point Likert scale. We also asked open-ended 

questions such as design suggestion for the technology and what the hindrances are 

for safe sex practice.  

 

Instruments 	

We used the following equipment to record data during our study: 

- Built-in webcam to capture participant facial expressions from the front	

- Quicktime to record what was happening on screen at the time. 	

- Pen and paper to take notes during the playtest 

- Post-playtest questionnaire 	

	

Measures	

We qualitatively analyzed the data captured using the Think-aloud process and verbal 

(audio) record in the video data to investigate if there were any particular stigma 

students had in regards to safe sex/STD prevention and communication on the subject. 

Also, we asked participants to rate their knowledge and attitude toward safe sex on a 

5-point Likert scale ranging from ranging from (1) poor to (5) excellent. 	

	

A sample item from this measure included: 	



“What degree, do you think your knowledge about HIV/STD will help you with 

conducting Safe Sex?”  

(1)  poor, (2) fair, (3) good, (4) very good , (5) excellent.  

 	

In the end of the session, we asked the following open-end question to participants.	

“In your opinion, what prevent college students (or you) the most from the practice 

of safe sex?” Then we qualitatively analyzed their feedback.	

   	

Procedure	

Before participants arrived, we made sure video cameras were ready and battery was 

enough for the duration. Once the players arrived, we introduced ourselves and 

explained that the purpose of the playtest was to identify how to improve the design 

of a game to facilitate college students’ learning about STD prevention. We informed 

our participants that the game was not designed by us, but that we needed their 

feedback to improve the design. We also asked if our participants for permission to 

not only record their playtest, but also to be able to use the data we obtained form 

their gameplay and interview.  Then, participants were then introduced to the game, 

and provided with a minimum level of instruction. We asked them to play for 30 

minutes, while thinking aloud. 	

	

As the participants played the game, we recorded their behaviors and comments on 

video, which we then transcribed into an accompany script. Using video recording 

allowed us to document anecdotal notes and reactions while observing the participants 

play the game. 	In order to remind the participants to think aloud, we prompted them 

with the following cues throughout the whole process:	

 

“Can you tell me about the game.” 	

“Tell me what you think about the information presented in the game.”	

“Tell me what you think about how the information is presented in the game.”	

“Can you tell me what you’re feeling as you play this?” 	

	

After the playtest, we asked participants questions about their knowledge on STD and 

suggestions to the design of the game. 



Results 
 

The following observations were made by all the participants regarding the game:	

- They wondered if the shapes of the symbols in the game, as well as if the way 

they  multiplied and spread represented characteristics of viruses or bacteria.   

- Participants expressed confusion at the fact that the game does not allow the 

player to be killed, despite the number of times they contract an STD. Instead 

they could continue to play and proceed to the next level. The participants felt 

that this did not mirror what would happen in real life and therefore makes the 

game less educational. (“It is funny. I got all these diseases, but I am still alive 

in the game. This may send wrong message to players to misunderstand it is 

not a big deal.”) 

- They noted that the game should feature a clear goal so as to motivate players 

to learn more about STDs.  

	

The following observation was made by one participant, a graphic designer in his 20s:	

- In regards to the visual interface of the game he stated, “ Before knowing 

which shape represents what disease, some of them, for instance the green one, 

doesn’t seems to be a disease so I lost!”  

This comment drew our attentions toward the importance of colors, shapes and other 

visual representations standards.There are numerous body of researches that has been 

done to standardize some parts of user interface such as color, graphics, signs and etc. 

in International Standards Organization (ISO) we should consider the importance of 

visual elements in our design, especially since players might have some preconceived 

schema in terms of what different colors mean in different games. (Sears, 2009)	

In terms of our interview, the answers the participants gave indicated that all five of 

them feel uncomfortable with discussing STDs with their friends in general. 	

According to one male participant, knowledge of STDs is useful in terms of 

motivation, but it is also helpful to figure out a way to normalize, or rather erase some 

of the stigma around, talking about STDs and practicing safe sex with potential sexual 

partners, such as a scripted example of ways to initiate a conversation. He also felt 



that the main element that prevented college students, including him, from practicing 

safe sex may be hesitation to talk about this topic. He stated “ It's hard to remember, 

or awkward to start a conversation.” 	

Additionally all five participants also mentioned the influence of alcohol and drugs as 

the number one cause of poor decision making when it comes to safe sex. Two 

participants reported they would do anything they could to avoid STDs because they 

were worried about contracting HIV/STDs. In terms of the participants general 

knowledge regarding STDs, they gave an average of 72.8% correct answers in the 

post-playtest questionnaire. While they knew of ways to prevent STDs in general, 

they did not know the specifics of how specific STDs may be contracted. For example, 

They were not aware that herpes can be transmitted without outbreak or any 

symptoms. In some case, it can be transmitted even without a contact with body fluid.	

	

	

	

Figure 3, Participants playing game 

 

 

 

 

 

 

 



Discussion 
 

Schema as a theory originated from how knowledge is represented and how this  

representation facilitates the use of knowledge in particular ways. (Rumelhart, 1980) 

This knowledge can be gained from media, society, parents, etc. In order to investigate 

whether a video game can not only motivate college students to practice safe sex, but 

also if it can erase some of the stigma around talking about STDs (and therefore reduce 

risky sexual behavior between young people) it is important that we identify what 

schemas our target audience (in this case our participants) have in place regarding 

practicing safe sex and avoiding STDs  and if playing STD Dodger can alter them. 

Hence we had our participants fill out a post-playtest questionnaire so that measure to 

see if the game had affected any prior knowledge they’d had going into the session. 	

	

This is important as having schema that doesn’t align appropriately with the kind of 

good decision-making that leads to safe sex, can lead to a mental model based on the 

wrong knowledge. Social norms theory predicts that “widely held misperceptions may 

encourage risky behavior in a misguided attempt to conform to perceived norms and 

that information correcting these misperceptions will lead to a decrease in such 

behaviors. Students overestimated their peers’ levels of sexual activity, numbers of 

partners, incidence of sexually transmitted infections, and rates of unintended 

pregnancies, but underestimated rates of condom use.”(Scholly,2005)  

 

Once to combat having the wrong schema is by trying to deconstruct the mental model 

currently in place and reconstructing new schemata. (Rumelhart, 1980) Social norms 

theory supports this as it states that “ behavior is often influenced by how individuals 

perceive that other members of a social group behave, and that beliefs regarding these 

practices are often incorrect. If students’ misperceptions that exaggerate their peer 

norms are exposed and replaced with more accurate information regarding peer 

expectations and practices, the result is often reported to be a decrease in high-risk 

behavior.” (Scholly,2005) 	

	

Thereby it is important we find a form of media that allows this reconstruction to take 

place, especially as media has begun to play a very important role in the lives of 

today’s youth, with many of the messages about college students’ approach to sex 



coming directly from the media they consume. According to the study conducted by 

the Kaiser Family Foundation “ 43% of teens indicate that some scenes on television 

have helped them to talk to their partner about safer sex. For example, Felicity featured 

its title character stopping by her university health clinic to get information and proper 

protection prior to her first sexual encounter.” This indicates the effectiveness of media 

on maintaining an adequate perception of our target audience on this issue. 	

	

But it isn’t just televised media that has an effect on young people. Video games 

have really grown in popularity over the past few years. According to a report by 

Dana Oblinger, “raised in the presence of video, console and computer games, 

students in their twenties may have more years experience with games than with 

reading.” This is further supported by Steve Jones’ study in which he found that 

games - computer, video and online - are intertwined into everyday college life. 

(Jones, 2003) Despite of the mental image of games as solitary activity, the reality 

of game is highly social. "Games encourage collaboration among players and thus 

provide a context for peer-to-peer teaching and for the emergence of learning 

communities.” (Jones, 2003) 	

	

This makes video games a very suitable medium to educate young people about safe 

sex as “games encourage collaboration among players and thus provide a context for 

peer-to-peer teaching and for the emergence of learning communities.”(Jones, 2003) 

The collaboration and discussion that emerges from an active game-based learning 

potentially may improve learners communication between peers which normalize 

conversation about STD prevention and eventually allow them develop and create a 

new schemata. (Rumelhart, 1980)	

	

	

	

	

	

	

	

	



Recommendations 
 

Our findings overall suggest that college students have several schemata that provide 

negative influence on  their practice of safe sex and video games have the potential to 

facilitate learning about safe sex among college students and change their cognition in 

collaboration with peers.	

 

However, our study also revealed that STD Dodger, the technology we chose, lacks 

an explicit end goal, therefore fails to achieve its purpose as players lose motivation to 

keep playing. This is further compounded by the fact that the game does not keep 

track of the player’s score, with no serious consequences for being hit by STDs 

multiple times. Instead, there is just a brief alert that pops up when the players run 

into an STD, that displays brief information about that particular disease. 

Unfortunately there is not only no form of assessment mechanic within the game, but 

players can simply close the alert and keep on playing. Additionally, there is no 

chance to get “treatment” for the STDs players might catch within the game.  

 

The lack of end goal within the game is problematic because it is a design flaw and 

could affect the educational value of the game. Studies have reported that goals, 

interest, purpose and needs can affect a learner’s motivation greatly and do have an 

impact on the learning outcomes of a game. A research study by Um et al (2012) 

examined the connection between design and the effectiveness of learning and their 

results suggested that positive emotions not only improved learning outcomes but that 

emotional design does not increase the inappropriate cognitive load by learning the 

materials.  

 

After analyzing our participants’ feedback and the importance of motivation in a 

digital learning environment, we would like to suggest the game design and 

mechanics based on Doodle Jump (Sky, 2015/2009) and Candy Crush Saga (King 

2015/2012) to promote college students’ learning and communication around safe sex.  

 

Doodle Jump is a very addictive multiplatform game that has the player manipulate a 

little green alien by having it jump from one surface to another without falling. The 

game’s mechanic is extremely simple, and uses time restrictions as a way of 



challenging players. It was originally released for iOS in 2009, now it is implemented 

to 10 platforms including Xbox 360 Kinect. (doodlejump.org, n.d.) Meanwhile, 

Candy Crush Saga is a commercially successful match-three puzzle game that was 

originally released for Facebook. It was the most downloaded iOS application 

software in 2013. (Mix Top Ten Lists, 2014) 

	

Instead of a green doodle alien of Doodle Jump, our design suggestion provides 

options for a player to choose a gender and their sexual interest for a character she 

manipulates. For example, if a user chooses a heterosexual female for her character, 

she will need to tap a character, tilt a screen to guide a female character up a series of 

platforms without falling.	

	

Figure 4, Suggested game design	

	

Platforms represent a man in his dormitory room, drugstores and the student health 

center. There are indicators for stock of condoms and health status on the right top 

corner. A character has three condoms as a default, and it is consumed one by one, 

every time the character lands on a man’s room. Thus, she needs to navigate her 

character to land on drugstores or the Health Center before all the condoms get run 

out. When she fails to do so, the game displays an alert with facts about STDs, and 

she lose one heart that indicates the health status. After five failures, the game doesn’t 

allow her to continue playing unless she send a message to her friends via social 

media and retrieve an extra life from her friends. This social media related mechanic 

is introduced from Candy Crush Saga. 

	

In this way, the game can support college students learning about safe sex 

collaboratively with their peers. Furthermore, discussing condom use in casual games 



play may mitigate the difficulty of communication over this topic among college 

students. 

 

To promote the game, college student health centers can host inter-dorm game 

competitions as part of STD Awareness Month. This would provide good context for 

technology assisted collaborative learning. According  to Chen (2015), who 

researched the effectiveness of game-based learning in a collaborative mode, game-

based learning empowers students to explore science concepts.  Furthermore, game-

based collaborative learning enables learners to experience collective problem solving 

that brings learning experience to the next level. (Chen, 2015) 

	

In sum, we discovered specific mental models college students hold regarding STDs 

and practice of safe sex and games in collaborative mode can motivate college 

students to learn about safe sex. Furthermore, causal and collaborative game play may  

improve their communication around this topic.  	

	

Since our research was limited with participants and resources, further investigation 

on the effectiveness of game-based collaborative learning for social issues such as 

STD prevention will be anticipated.	

	

 

	

 

 


