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Abstract — The University of Texas Transformation in 
Medical Education Portal (UT TIME Portal) is a game-based 
learning platform for select pre-med students. The UT TIME 
Portal offers unique opportunities for assessment of player 
performance through rich quantitative and qualitative user data, 
asynchronous access to content and individualized feedback, and 
motivational mechanics like game-earned badges and professor-
awarded discussion board stars.  Our initial findings suggest that 
the UT TIME Portal helps students improve knowledge 
regarding basic patient interviewing skills and influences 
attitudes about professionalism in social media use. This paper 
explores the results of our first experiments with the UT TIME 
Portal – suggesting parameters for an adaptive and emergent 
learning platform for healthcare professional education based on 
the rich data set available from the multi-faceted design.   

Keywords — serious games; gifted learners; online learning 
portal; asynchronous access; qualitative data; adaptive learning 
systems; emergent learning systems; blended learning. 

I. INTRODUCTION 
American nationwide reform is underway in medical 

school education curriculum and delivery which calls for a 
commitment to patient safety and quality improvement, 
providing patient-centered care, practicing in interdisciplinary 
teams, employing evidence-based practice, utilizing 
individualized learning paths, excelling in technologic literacy 
and facilitating future physicians to be early-adopters of future 
telemedicine technology [1][2][3].  Further, a general need has 
been identified to produce healthcare providers faster [4][5] 
due to predicted physician shortages [6] and millions of newly 
insured patients [7]. The University of Texas Transformation in 
Medical Education Portal (UT TIME Portal) is a game-based 
learning platform for select premed students, with a particular 
emphasis on communication and professionalism.  A 
multifunctional serious games-based platform such as the UT 
TIME Portal which supports the accelerated formation of 
future physicians offers a variety of engagement measures to 
support these objectives – leading to an adaptive and emergent 
learning system.  Our design heuristics for this highly 
motivated audience go well beyond notions of “fun” and other 
simplistic notions of motivation laying the foundation for an 
engaging adaptive and emergent serious game and educational 

platform design for healthcare professional education.  This 
paper explores our experience in designing and implementing 
the UT TIME Portal and early results of our experiments.   

II. THE TRANSFORMATION IN MEDICAL EDUCATION (TIME) 
PROGRAM 

Transformation in Medical Education (TIME) is a 
University of Texas System initiative to expedite the learning 
process and better prepare students for careers in medicine 
through the coordination of undergraduate and medical school 
curricula. The University of Texas at Dallas (UT Dallas) 
collaborates with the University of Texas Southwestern 
Medical School (UTSW) on a program for undergraduate 
students who have a joint admission to a BA in biology and 
MD training program. These students are able to complete both 
degrees in seven years, one year earlier than traditional 
programs.  TIME implements a competency-based curriculum 
to achieve greater relevance, and formalized instruction to 
promote professionalism [4]. Admission is highly competitive. 
Students are evaluated on factors such as high school GPA; 
SAT and ACT standardized test scores; acceptance to UT 
Dallas; a personal interview; and letters of evaluation.  Once 
accepted, students must maintain a minimum GPA of 3.5, 
course progression, acceptable performance in summer clinical 
modules, and documentation of attainment of milestones of 
professional and academic development [4].  

TIME students participate in a four-week pass/fail clinical 
course over two summers after their freshman and sophomore 
years. Summer One introduces students to varying aspects of 
careers in medicine. The students are involved in workshops 
and small group learning experiences which cover taking vital 
signs, the determinants of health, ethics, professionalism, 
wellness and communications skills. The second summer 
course, termed Summer Two, builds on those learning 
experiences and includes more clinical observation and 
inpatient rounds. The UT Time Portal complements and is 
informed by this curriculum, focusing on two aspects – 
practicing active listening techniques while conducting a 
medical interview and exploring professional online behavior 
on social media. 
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III. THE STUDENT PARTICIPANTS 
Two trials of the platform were conducted in June of both 

2014 and 2015.  A total of 74 students participated in both 
trials, with 54 participating in June 2014, and 20 more 
participating in June 2015.  The students from 2014 were 
broken down into two cohorts, Summer One and Summer Two 
as described above.  The Summer One group was comprised of 
20 rising sophomores and divided into three teams. The 
Summer Two group was comprised of 34 rising juniors and 
divided into four teams. In 2015 the 20 students were all rising 
sophomores and divided into three teams.  Each team was pre-
determined by the course professor at the beginning of the 
clinical medicine course and was assigned a mentor. The same 
teams for the class overall were used for the gaming platform 
experiment.  For all participants, 60% were female and 40% 
were male.  Survey data collected in the experiments indicated 
that this sample of students was more likely to be frequent 
users of social media than video gamers.  Of the students from 
2014 and 2015 respectively, 62% and 60% stated frequent 
participation in social media, but only 10% and 25% stated 
frequent use of video games. 

IV. BENEFITS OF SERIOUS GAMES FOR GIFTED LEARNERS 
Our initial findings suggest that gifted and talented learners 

such as these students can significantly benefit from serious 
games due to factors such as adaptive individualization, 
customization, and differentiation that serious games provide 
[8][9][10].  Game-based simulations offer unique opportunities 
for tracking and assessment of player performance, provide 
asynchronous access to content and individualized feedback, 
and utilize fun, motivational game mechanics like stars and 
badges to help mark important achievements [11].  Serious 
games provide differentiated learning techniques that meet the 
gifted learner’s educational needs such as consistent challenge, 
daily talent development, independent and team work, whole-
to-part learning, fast-paced, ability to accelerate learning, depth 
and complexity, limited drill and review [9].  Serious games 
also “provide opportunities for gifted learners to socialize and 
to learn with like-ability peers” [9].    When high ability youths 
are grouped with like-performing peers and exposed to 
differentiated learning tasks and expectations, powerful 
academic effects are produced [9].  Further, the UT TIME 
Portal, while explicitly providing a gaming framework, 
incorporates other design characteristics, such as discussion 
boards. Gifted learners have a higher need for accelerating the 
learning pace [9], and socializing about their experiences via 
Internet discussion boards and blogs [10].  When designed 
successfully, serious games allow creative and engaging 
methods for social skill practice and may result in attitudinal 
changes.  

Game mechanics like badges and achievements have 
proven to be effective at motivating and engaging users 
through marking progress, recognizing success, demonstrating 
ability, and sharing  “a more complete narrative of [a user’s] 
personal identity” [12].  Badges have become a significant 
ingredient in “gamifying” social experiences through goal 
setting, instruction, reputation, status/affirmation, and group 
identification [13]. Computer-assisted cooperative instruction 
promotes greater quantity and quality of daily achievement; 

more successful problem solving; and higher performance on 
factual recognition, application, and problem-solving test items 
than do computer-assisted competitive or individualistic 
learning [14]. 

Further, studies have shown that game-based virtual patient 
cases, when designed well, promote self-directed learning in 
students [15] and facilitate the development of clinical 
reasoning [16] [17]. Virtual patient simulations have shown to 
be most effective when used to complement other activities 
such as lectures and standardized patients [18]. Evidence 
suggests that students benefit more from virtual patient cases 
when working with a team [17][18].  This background research 
lays the framework for an adaptive and emergent learning 
game-based system for pre-med students that incorporates 
these design concepts.  

V. METHODOLOGY  

A. Content, Scoring, Rewards and Recognition 
The UT TIME Portal at this time includes two foundation 

modules of game-based content presented as separate episodes.  
The first game-based content module, titled the Medical 
Interview Episode – or MIE – teaches students the basics of 
patient interviewing.  The MIE is designed to allow students to 
practice demonstrating rapport, empathy and active listening 
during a medical interview with virtual patient Walter and his 
wife Susan. During the MIE, students need to cover seven 
attributes of an illness, including: location, quality, quantity, 
timing, setting, affecting factors, and associated manifestations.  
Active listening consists of knowing when to continue listening 
to Walter, when to check for accuracy of a statement, and when 
to transition to a different symptom attribute in the MIE.  
Walter may be experiencing signs of a potential mild stroke, 
and students should watch out for clues such as rubbing an arm 
and other visual signs of pain exhibited by Walter. Students 
“win” this episode by following the patient communication 
techniques described above. The second game-based content 
module, titled the Social Site Episode – or SSE – explores the 
potential pitfalls of posting any aspect of medical workplace 
activity on social media sites.  The SSE, played through a 
fictitious medical student, is unwinnable in the sense that the 
experience always results in a patient’s identity being revealed.  
This design is deliberate to stress how the most innocuous 
piece of patient information can reveal a patient’s identity. 
Figure 1 below illustrates these two content modules.   

 
Fig.1. The UT Time Portal thus far is comprised of two distinct content 
modules:   1A. The Medical Interview Episode (MIE) and 1B. The Social Site 
Episode (SSE).  

 

 



Fig. 2. An overview of the UT TIME Portal’s scoring system.  A) Discussion board posts are made in response to questions posed by the professor; students are 
rewarded stars by the professor for quality posts.  B) Individuals are placed on teams, where their individual scores are earned through starred discussion board 
posts and correct decisions in the medical interview; aggregate individual scores constitute the team’s performance. C) An individual being awarded a point for a 
correct interaction in the medical interview. D) A student’s badge collection earned through gameplay. 

As shown in Figure 2, The UT TIME Portal collects rich 
metrics during the student’s learning experience: player score, 
team score, badges earned, professor-awarded discussion 
board stars, duration of gameplay per episode, duration of 
total gameplay in real time, time of use, frequency of use, 
number of replays, player demographics, discussion board 
behavior, and number of discussion board posts.  Overall 
performance is assessed based on choices made during the 
virtual medical interview.  Examples include knowing when to 
continue collecting information versus stopping to perform an 
accuracy check, or switching to another attribute of an illness; 
the student’s ability to switch attention back to the patient 
from the caregiver; the student’s ability to notice visual signs 
exhibited by Walter, such as the rubbing of his arm; the 
accuracy of the summary to the physician measured as a 
percentage of correctly identified important versus irrelevant 
statements; professor-awarded stars collected for relevant and 
substantive discussion board posts; and team participation 
measured as the cumulative success of a student’s team.  
Students were allowed to play the MIE  multiple times to 
improve their score. The SSE could be played as often as 
students chose, but was only rewarded one badge, worth one 
point for completing the episode. The winning teams from 
each experiment, based on the highest number of points,  were 
announced at each summer session’s gala reception and 
awarded certificates. 

B. Component Parts and Curriculum Flow 
The component parts of the UT TIME Portal include: a pre-

survey to gather demographics and obtain general knowledge 
and attitude levels,  an introductory video episode on platform 
usage,  the two instructional game-based content modules – 
MIE and SSE – with accompanying brief video explanations,  
a web-based discussion board for posting comments, and a 
post-survey to gain feedback and measure knowledge and 
attitude change.  Figure 3 on the next page shows the major 
functionality of the UT TIME Portal. A web dashboard 
provides individual player and team performance metrics 
through scores, badges, and stars; announcements; gameplay 
episodes; and surveys (A). During the MIE, the student makes 
choices on active listening techniques (D) and observation (E) 
to gather information about the virtual patient’s medical 

condition – a potential mild stroke. The MIE gameplay follows 
a narrative progression, and feedback is provided at each 
decision node (B). At the end of the MIE, students develop a 
summary based on the observed important and irrelevant 
statements during gameplay, intended for both the patient and 
an attending physician (G).  At times, the simulation affords an 
interactive “glimpse” (C) into the character’s thinking to help 
students better understand behavior. The SSE (F) covers 
behavior in communications on a simulated social media site 
and represents potential harmful consequences to patient 
privacy. The MIE and SSE interactive scenarios are designed 
for asynchronous, individual gameplay and are linked to 
discussion boards that facilitate team interaction and reflection 
and are monitored and graded by the professor (H). 

C. UT TIME Portal – Integration and Implementation 
 Importantly, The UT TIME Portal integrates with the class 
curriculum and the order in which the components are 
experienced are driven by the class syllabus from year to year.  
In 2014, the class followed this progression: a brief in-class 
introductory activity on the medical interview, pre-survey to 
gather demographics and obtain a baseline on general 
knowledge and attitude levels, MIE gameplay, discussion 
board posts, in-class role-play workshop, standardized patient 
(live person acting as a patient) interview, SSE gameplay and 
discussion board posts, small-group workshop learning 
experience led by a physician mentor, and post-survey to gain 
feedback and measure knowledge and attitude changes.  

 In 2015, students received the brief in-class medical 
interview activity, in-class role-play workshop and conducted 
the standardized patient interview before pre-survey, playing 
the MIE and completing the discussion board posts.  The 2015 
students also participated in a small-group workshop with their 
physician mentor on professionalism in social media and 
completed the post-survey.  The episodic content allowed 
students to practice material learned during class.  Students 
were asked to complete the pre- and post-surveys, gameplay 
episodes, and discussion board posts by deadlines set by their 
professor. Students were reminded through dashboard 
announcements to follow the recommended schedule and 
encouraged to post often to the discussion board to earn the 
most points.   However, all materials were available for 
students to self-pace during the 9-day experiment window for 



Fig. 3.  Major functionality of the UT TIME Portal consists of: A) Web dashboard, which hosts gameplay episodes, surveys, player stats and discussion boards; B) 
In-game feedback; C) Occasional “glimpses”  into what the virtual patient is thinking; D) Interactive choices to practice active listening techniques such as 
accuracy check, continuing to listen, or moving to a different attribute of a symptom; E) Ability to observe the virtual patient and caregiver; F) A mock social site 
to practice social skills and electronic professionalism; G) Ability to create a summary for patient and physician after completion of the medical interview.

2014 and the 7-day experiment window for 2015.  The pre-
experience surveys were a series of likert-type items used to 
acquire a sense of student self-reported knowledge levels on 
game content.  After completing all learning activities available 
during the experiment timeframe, students were given the same 
questionnaire again to measure knowledge gains.  The goal 
was that the UT TIME Portal interaction experience would 
positively affect the self-reported pre/post knowledge. 

VI. RESULTS 

A. Description of Medical Interview Pre- and -Post 
Knowledge Surveys 

 Analyses were run on five paired Likert-type items on the 
pre- and post-UT TIME Portal surveys.  These five paired 
survey items pertain to the medical interview content.  The 
Likert-type items were assigned rankings on a five-point scale 
from “Strongly Disagree” to “Strongly Agree.” The five survey 
items were: “I am knowledgeable about basic interviewing 
skills” (Basic Interview), “I am knowledgeable about active 
listening techniques” (Active Listening), “I am knowledgeable 
about how to conduct a medical interview” (Medical 
Interview), “I am knowledgeable about the seven attributes of a 
patient’s illness” (Seven Attributes), and “I consider a 
caregiver a significant source of information during a medical 
interview” (Caregiver Source). 

B. Medical Interview 2014 and 2015 Descriptive Statistics 
Descriptive statistics  from the 2014 and 2015 pre-

experience and post-experience surveys are reported in Table 1 
on the next page.   As shown, the means trended positively 
from pre-learning modules experience to post-learning 
modules experience, indicating that more participants selected 
“Strongly Agree” for four of the five survey items mentioned 
above: Basic Interview, Active Listening, Medical Interview 
and Seven Attributes.  This was the intended effect of the 
learning modules.  By design, students were able to improve 
their self-reported knowledge gains through the learning 
modules, to include the experience in conducting a medical 
interview in a controlled, virtual setting through the MIE.   

 In the case of the survey item regarding Caregiver Source, 
the mean trended negatively from pre- to post- intervention.  
The negative trend was the intended effect, in that we wanted 
the students to reevaluate the role of the caregiver as a source 
when assessing the patient’s symptoms – according to project 
subject matter experts, some pre-med students may place too 
much emphasis on caregiver-provided information as opposed 
to feedback from the actual patient. 

C. Medical Interview Episode (MIE) 2015 Statistical 
Significance 

 The data capture methodology was enhanced from 2014 to 
2015, allowing significance testing to be run on the 
participants’ paired UT TIME Portal survey items. Also, in 
2015 students received the medical interview in class learning 
modules and standardized patient experience before the MIE so 
we were able to obtain a more accurate measure of the effect of 
the UT Time Portal content per se on the self-reported medical 
interview knowledge.  In the 2015 data, a Wilcoxon signed-
rank test was used to compare individuals’ paired pre-MIE to 
post-MIE responses for each survey item.  Critical region 
Alpha = .05.  For Basic Interviewing, participants’ self-report 
was significantly different post-MIE compared to pre-MIE, z = 
2.236, p = .025, r = .35.  For Active Listening, participants’ 
self-report was significantly different post-MIE compared to 
pre-MIE, z = 2.333, p = .02, r = .37.  For Medical Interview, 
participants’ self-report was significantly different post-MIE 
compared to pre-MIE, z = 2.000, p = .046, r = .32.  For Seven 
Attributes, participants’ self-report was not significantly 
different post-MIE compared to pre-MIE, z = 1.897, p = .058, r 
= .3.  For Caregiver Source, participants’ self-report was not 
significantly different post-MIE compared to pre-MIE, z = -1.5, 
p = .134, r = -.24.  The finding that pre- and- post experience 
self-reported knowledge was not statistically significant for 
two of the measures can possibly be attributed to the order of 
the knowledge components.  A large difference in sample size 
between 2014 and 2015 is another possible explanation.  

 



Table 1:  Descriptive statistics of  the medical interview learning modules self-reported pre-and-post knowledge assessment for 2014 and 2015.  In each of the 
learning module comparisons, we saw the movements that the learning modules were intended to produce: positive self-reported knowledge in Basic Interview, 
Active Listening, Medical Interview, and Seven Attributes, with a negative trend for Caregiver Source.

 

D. UT TIME Portal 2014 Electronic Professionalism  

The second episode the students played through was the 
SSE.  As stated earlier, the goal of this episode was to 
demonstrate potential pitfalls in social media postings of 
medical workplace information.  Prior to the electronic 
professionalism learning modules, students were provided the 
question “Do you believe that a medical student should be 
held accountable for unprofessional behavior discovered 
through postings on his/her personal social networking 
page(s)?” and asked to respond “Not Sure,” “No,” or “Yes.”  
The same question was then prompted after their completion 
of the electronic professionalism learning modules.  Pre- 
electronic professionalism learning modules frequencies 
showed that 74.55% of students responded “Yes,” 9.09% 
responded “No,” and 16.36% responded “Not Sure.”  Post- 
electronic professionalism learning modules frequencies 
indicated that 86.96% of students responded “Yes,” 0% 
responded “No,” and 13.04% responded “Not Sure.”  One can 
clearly see the change in opinion that the electronic 
professionalism learning modules were able to elicit.  After 
exposure to the professionalism in social media learning 
modules, all students who responded “No” pre- electronic 
professionalism learning modules, subsequently responded 
“Yes.” 

E. UT TIME Portal 2015 Electronic Professionalism  

     The 2015 students were provided the same structure as 
stated in the preceding section.  Both pre- electronic 
professionalism learning modules and post- electronic 
professionalism learning modules frequencies showed that 
85% of students responded “Yes,” 5% responded “No,” and 
10% responded “Not Sure.” Given that the results were 
exactly the same, no statistical significance pre and post 
experience was reported.  

Future research will be needed to determine why the 
movement seen in 2014 was not replicated in 2015. One 
possibility is that students could have received messages about 
electronic professionalism in some other way prior to the 
content modules experience, in that this is a consistent 
educational messages. Interestingly, we found in 2015 that 
over half of the students waited to complete the discussion 

board questions until after the in class activities even though 
there were indications that some students played the SSE 
before the in class activity.  Further, although we saw no 
statistically significant change in attitudes between pre- and 
post-electronic professionalism survey responses, the UT 
TIME Portal qualitative data suggests that students were very 
emotionally engaged in the episode.  This is discussed below.  

 The content covered in the “Electronic Professionalism” 
classroom activities and the UT TIME Portal’s SSE convey 
similar themes. The overall take-home message of both content 
sets is that medical professionals are responsible for 
unprofessional behavior posted on their social networking 
sites.   In this case, the qualitative data was invaluable for 
better understanding student attitudes about the topic and the 
specific added insight provided by the UT TIME Portal.   

VII. NUANCED DESIGN FINDINGS – ENHANCING INSIGHT BY 
COMBINING QUANTITATIVE AND QUALITATIVE DATA SETS 

A. Discussion Boards 
 Each gameplay episode has a corresponding discussion 
board, which is not displayed to the student until the section is 
completed. Discussion board questions were set in advance by 
the course’s professor. The questions reflect key learning 
takeaways.  The first medical interview question asks students 
how they would manage an overly helpful caregiver, as 
represented in the game, during a real-life situation. The 
second question explores how students could obtain specific 
information when a patient is vague during a medical 
interview. The third question gives students the opportunity to 
suggest questions that the scenario did not present.  

 As described above, the SSE was deliberately designed to 
be unwinnable so that regardless of what the students posted - 
the patient identity was revealed. This was done to encourage 
students to consider the professional impact of social media 
participation.  The first discussion board question for the SSE 
asks students what they could have done to “win.” The second 
question asks them to reflect on how the episode made them 
feel and the third question prompts them to discuss what they 
think is professional online behavior. For all discussion board 
questions, students could respond directly to the question as 
well as comment on another student’s post. The professor read 
all student posts,  awarding stars, each worth one point, to 
those  deemed the best or most insightful. As expected, all 



students participated actively on the discussion boards. Not 
surprisingly,  these gifted students posted very long discussion 
responses in 2014, prompting the professor to request that a 
500 character limit be placed on posts in the 2015 trial. 

B. Attitudes about The Caregiver  
When the qualitative data collected from the discussion 

board posts are combined with the quantitative pre- and-post-
experience knowledge measures, we gain  much more 
nuanced  insight into the students’ attitudes regarding 
caregivers.     
 In the MIE, the virtual character Susan is Walter’s wife and 
caregiver.   Through the narrative, Susan is presented as an 
unreliable source, as she gives information during the interview 
that may be incorrect and potentially misleading to the 
clinician.  The goal of the MIE was to stress the importance of 
keeping a competent patient at the center of the medical 
interview. 

 This medical interview content modules were effective in 
lowering the mean scores in both the 2014 and 2015 groups for 
the knowledge question “Caregiver Source” as presented in 
Table 1. This was the desired effect in that patient-provided 
feedback should normally be emphasized over caregiver-
provided information.  This result was echoed in the discussion 
board posts made by the students, where many commented that 
they should “direct questions at the patient.”  

While the students understood that the patient should be at 
the center of the medical interview, the qualitative data 
obtained through the discussion boards indicated that students 
displayed signs of empathy to the caregiver as well.  A 
qualitative analysis was conducted using the software package 
NVivo 10, which is designed for qualitative datasets.  We 
found that 65% of students’ posts in 2014 and 58% of students’ 
posts in 2015 contained wording which showed empathy with 
the virtual caregiver, Susan. The students stressed keeping the 
focus of the interview on the patient, but doing what they can 
to keep Susan from feeling neglected.  As an example, a 
student stated “Susan may feel that she is being ignored. To 
manage the situation, I would show eye-contact at times to 
Susan. This way Susan feels involved in the medical interview, 
and I am still obtaining medical information from Walter.”  
This post captures the point of view observed throughout many 
of the students’ discussion board posts. 

C. Powerful Emotions Displayed in Qualitative Data 
As stated, while we observed a positive trend in self-

reported learning gains in 2014 for the electronic 
professionalism learning modules, the 2015 quantitative data 
showed no change pre vs. post learning modules. However, 
when analyzing the qualitative data, the SSE evoked a plethora 
of strong emotions for students in both 2014 and 2015 which 
might be characterized as apprehensiveness, helplessness, 
sadness, fear, annoyance, anger, frustration, disappointment, 
loss of control, dread, guilt, regret and more.  These powerful 
emotional responses pushed students to ask hard questions 
about professional behavior not only on social media sites but 
also in home settings, in public, while texting and sending 
private messages, and when discussing patient cases with 
fellow physicians.  One student stated: “Nothing that you are 

associated with should be inappropriate in any way.” Others 
concluded that professional online etiquette should also extend 
to controlling the types of materials or posts that one can get 
tagged by others – like having a friend tag you in a public 
photo or location. Some suggested separating professional 
personas and personal beliefs by having two different online 
profiles.  A large number of students’ posts clearly reflected 
empathy towards the virtual patient and his family members: “I 
definitely felt guilty… I provided too much information, and 
now it's my fault that the patient's daughter was completely 
blindsided, and that her entire social group knows.”  Many 
students felt angry at their friends on the social media site for 
being too inquisitive and for giving up some of the information 
about the patient. Most students attached their failure in the 
SSE to the actions of the virtual student rather than their own 
actions.  The majority of students stated that, if provided with 
an option, they would quit the conversation early and not let 
things escalate out of hand. 

D. Number of Posts and Professor Stars 
The frequency of discussion board comments and the 

number of sophisticated replies to peer’s comments suggest a 
high level of engagement and parallels other research findings 
that indicate a gifted learner’s strong need for self-reflection 
[9][10].  In 2015, an average student received 2.95 stars and 
posted 5.75 times.  Further, interesting results are found by 
looking at students who performed outside the average. 

For example, there were four students who consistently 
self-reported above-average positive knowledge gains 
compared to the overall group after experiencing the learning 
modules.  Interestingly, the average number of stars received 
by this group was 3.75 stars, almost an entire starred post 
above the average.   

In contrast to the positive group, six students accounted for 
below-average self-reported knowledge gains than the average 
student. The average amount of stars received for this group 
was 2.66 stars – approximately 11 percent fewer than the 
average student.   

The data suggest that there may be a relationship between 
the number of starred posts received and self-reported 
knowledge gains from the experience.  Due to the small group 
sizes, future expanded datasets will be explored in order to 
research the relationship between professor awarded discussion 
post stars and student-reported knowledge gains.  

These nuances uncovered through an analysis of a student’s 
quantitative and qualitative data can further delineate effective 
emergent and adaptive learning platform decision criteria for 
this target population by revealing new learning experience 
relationships – or perhaps identifying students who need extra 
help.  

E. Other Engagement Observations 
Our findings suggest that serious educational games are 

effective for students who do not engage in entertainment 
video games. As stated earlier these pre-med students largely 
did not self-report that they were avid entertainment gamers, 
and some of them self-reported that they were not  



 
 

Fig. 4.   This diagram illustrates the game flow of the Medical Interview Episode (MIE), which was reverse engineered by one student group.  

technologically savvy. For example, the gaming experience 
and technological inclination of the participants, as indicated 
by their self-report, did not seem to affect the amount of 
empathy expressed for the virtual characters. Most 
respondents, regardless of their technical savvy and video 
game experience, were concerned for the feelings of the 
patient’s wife, Susan.  Notably, the respondent with the least 
amount of technology savvy as indicated by the self-report 
showed some of the strongest concern and empathy for 
Walter’s daughter after she found out about her father’s 
hospital visit from her friends on the social media site in the 
SSE.  Most respondents, as reported, got the suggested 
message about using caution in posting sensitive patient 
information online.   

Unique and unexpected behavior was observed as well.  For 
example, one team reverse-engineered the MIE, possibly to 
understand the best game flow progression, gain the most 
points and win the competition.  In order to reverse engineer 
the MIE, the students played through the episode 13 times.  
Figure 4 above illustrates a flowchart of the complex game 
flow for the MIE indicating the level of effort it took for these 
students to reverse engineer this episode.  Importantly, some 
of the other students reported that they saw these attempts as 
too competitive and detrimental to the overall learning 
experience – suggesting another line of potential research on 
an adaptive and emergent platform. 

VIII. SUMMARY 
When users have strong internal motivations and are 

engaged in the learning experience – as was the case with our 
gifted pre-med students – adaptive and emergent serious games 
may turn out to be the content delivery method of choice. Our 
initial results suggest that the UT TIME Portal helps to 
improve basic patient interviewing skill knowledge and aids 

students in gaining insight into professionalism in social media 
use. These experiments provide a foundation for further 
research on the design of adaptive and emergent learning 
systems for educating high ability pre-med students by 
establishing educational value and suggesting ways to 
customize the experience in an emergent and adaptive manner 
to complement other learning module activity. In particular, the 
rich set of qualitative data collected through discussion board 
posts and survey responses combined with other platform 
metrics shed light on specific user engagement, individual 
levels of attachment to virtual characters, affective response, 
learning experience perceptions and discrete contributions of 
the UT TIME Portal learning modules. A compelling case is 
made here for exploring the relationship between qualitative 
data and other platform metrics.  Further opportunities for 
research include understanding the connectivity between 
student-reported knowledge gains and rewards as well as 
heuristics to accommodate various levels of competition in 
students.  Specific nuances and complementary value of the 
UT TIME Portal with other learning module types can also be 
explored. These initial findings serve as a foundation for our 
research on emergent and adaptive user-customized learning 
platforms utilizing the rich data set available from the multi-
faceted design.  
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