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I ntroduction

Role-play simulations have become an important gegiaal tool across most of the
social science disciplinésSimulations, as with most participatory educaticeategies,
rely on student engagement. The interdependenagedréy students interacting with
each other in a simulation makes engagement pltigimportant. If a critical mass of
students “check out” during a simulation, the siatioin will fail. This paper reports on
research designed to explore empirically what esehigher levels of engagement by
university students in web-based simulations. Tmeikations used for the research are
the ICONS Project International System Simulatiod the ICONS Project European
Security Simulation. Each of these simulationsfaarthree weeks in October-November,
2006.

The research reported on here should be consiéemdratory and hypothesis-
generating as opposed to hypothesis-testing. Hayasen initial step, we identified
several potential drivers of student engagemehetexplored through the survey. These
were:

1) Prior knowledge of and interest in the subject eratt

2) High level of commitment by the instructor.

3) Clear understanding by the participant of his/led#s and responsibilities in the
simulation, as well as the process of the simufatio

4) Clear understanding of the pedagogical goals ositmelation.

5) Good relationships with team members in the sinmarat

6) High degree of comfort with the technology.

The survey, which is included in this paper as @eadix, was designed to illuminate
whether these factors are important in creatingagement. The results of the survey are
presented below. The results are then analyzedtigtigoal of providing suggestions to
instructors regarding how simulation exercises &hbe structured within a course in
order to create a higher level of engagement byestis.

The Simulations

During fall 2006, the ICONS Project conducted twiversity-level distributed
simulations: International System and European @gci’he International System
simulation ran from October 23, 2006 through Noveni8, 2006. This simulation
engaged sixteen teams from thirteen universitieegotiations around key issues facing
the international community, including terrorisnuptic health and environmental policy.
Each team of students represented a country witleisimulation and communicated

! Role-play simulations refer to simulations in whiglltiple students interact with each other while
individually or collectively playing a role, e.g.ddel United Nations. These can be distinguishenh fro
simulations in which students are interacting veittoftware program that provides a set of consemgsen
for each decision the student makes, e.g. SimBitye-play simulations can be conducted in a fackdte
environment or on-line. Hereafter, the term simalatefers to role-play simulation.



with other country teams by sending messages online messaging system and
participating in nine scheduled online confererfces.

The European Security simulation was held from 6et®0, 2006 through November
20, 2006. Nine teams from four universities pgrated in this simulation which focused
on negotiations over human, economic, and milis&agurity issues affecting European
Union member states. As in the International Systenulation, participant teams
represented individual states and communicatedigfiran online messaging system.
The European Security simulation also includedssitxeduled online conferences.

The Survey Process

In total, 480 students participated in the Inteoral System and European Security
simulations. The ICONS Project simulations, becaheg are run using an on-line, web-
based system, are able to record various indicafgarticipation. After the simulations
concluded, the simulation records were examinadeotify a group of highly-
participatory students and a group of less-pasdiciry students. For the purposes of this
research, we considered participation to be egemidb engagement.

There are two primary modes of communication inG@NS simulation. The first is a
message in the general simulation; the secondasrement in the real-time conferences
that are a part of the simulation. These two made®mmunication are roughly
analogous to email and to instant messaging respbctWe gave each student a score
in which they received one point for a messagean@dhalf point for a comment. We
then defined the high participation group as thettord of students and the low
participation group students as the bottom-thirsellaon these scores. The high
participation group consisted of 158 total studgrite low participation group consisted
of 160 total students. We also split the middleetfto two groups

The survey was implemented using SurveyMonkey\.surveymonkey.coi Within
SurveyMonkey, we created four different surveyswiite exact same questions. Each
survey was accessed using a unique log-in numberthéh emailed different log-in
numbers to each of the four groups of studentsstBicturing the survey process in this
way, the surveys were able to be taken anonymaustlydents did not have to enter any
personal information into the survey. They alsormt know they were part of a highly-
participatory or less-participatory group. And wsde¢hey happened to compare their
survey number with a classmate, they would not lk&vesvn the students were divided
into groups at all.

% |CONS simulations are run on a dedicated messagyisigm known as ICONSnhet. This system supports
both a messaging system which is similar to enmadlan on-line conferencing system in which all
simulation participants are communicating on-libéha same time.

3 The number of students in each group did not canexactly one-third due to ties in the students’
participation scores.

* We divided the middle group into two separate gsospwe could use data from this middle groupef th
response from the high and low participation growps insufficient. Since response from high and low
groups was strong, we did not using the data fteemtiddle groups.



Survey Response

Survey log-in information was sent to a total o04%udents. Of these 158 were in the
high participation group, 160 students were inltve participation group. In the high
participation group, 88 of 158 students completageys (56%). In the low participation
group, 68 of 160 students completed surveys (489&)considered a survey completed
and used the data if a student answered more #ifoftihe questions.

Given our concern about getting a sufficient resgaio the survey request, we were
surprised by what we considered was very highaatesponse to the survey. The survey
was short and easy to fill out, and while this Ijkeontributed to the high response rate,
overall it is not clear what created the high levelesponse from the students.

Data Analysis

The data from the 88 surveys in the high partiogpagroup and the 68 surveys in the

low participation group was then analyzed. For egdstion a comparison of means test
was conducted to ascertain whether a statistisadtyificant difference (P < .05) existed
between the responses of the two groupsr the questions in which there was a
statistically significant difference, the meansdach group were compared to ensure the
difference was in the expected directfon.

From this analysis, several tentative conclusi@rshme reached. In this section, results
from the questions will be summarized and analyEedl.information on the questions in
the survey and which questions had statisticagigiicant differences in the responses
from the high participation group and the low papation group is in the Appendix.

The Course and the Instructoithe overall impression of the course in which the
simulation took place and the instructor mattgpddicipation levels. Students who
thought more highly of the class and the instruatere more likely to have higher levels
of participation in the simulation.

In addition, students were asked whether or notthese was in their major as well as
how interested they were in the subject mattehefdourse. Both were important. If the
course was in their major, students were moreylikehave higher levels of
participation. Higher levels of interest in the madb matter of the course also had a
significant relationship with higher levels of peipation in the simulation.

Students were asked what their grade was in thiseqarior to the simulation. Students
who had higher grades were more likely to havedrdgvels of participation in the
simulation.

® The full data set is available from the authorsrupmuest.

® There was only one unexpected result regardingitieetion of the difference in means. It was expdct
that students who were required to turn in an assent after the simulation would participate mane.
fact, they participated less. This will be discuk&ather below.



Analysis: This set of results is unsurprising. It is predib¢athat good students, with

good instructors, in good courses that studentkifiteresting, would show higher levels
of participation in the simulations. Nonetheles$s important to confirm that these
factors matter as expected. What this means ibtbater strategies designed to improve
courses, improve student performance, and impnusteuiction, will also have a positive
impact on simulations.

The finding regarding student majors is relateth®finding regarding the level of
student interest in the subject matter as studaetmore likely to be interested in the
subject matter if a course is in their major. Tihdicates that instructors should pay some
attention to the majors of the students in the seuit may be worthwhile, for instance, to
pair majors with non-majors either within teamgha simulation or as part of the
preparatory process.

Such mixing of students can have two beneficiaa$. First, in our experience with the
simulations, students who are engaged are oftémdialways, able to self-police a
team in ways that elicit participation from oth&rdents. Also, such mixing ensures that
the team as a whole does not “check out”. A nonkppatory team, especially a team
that is important to the overall simulation, canddmnage to the simulation as a whole.
Of course, such mixing can also frustrate the neagaged students.

Relationship of the Simulation to Coursstudents were asked how much time their
instructor devoted to discussing the simulatiowab as how important they believed the
instructor considered the simulation. Neither @fsth factors had a significant
relationship to participation levels. However, th&evance of the simulation subject
material to the subject matter in the rest of thierse was important. Students who
considered the subject matter of the simulatioeveaht were more likely to have higher
levels of participation.

Students were asked whether they were graded arp#récipation in the simulation.
They were also asked whether they had to turn iasaignment before the simulation
and whether they had to turn in an assignment dfeesimulation.

Surprisingly, there was no significant differen@vireen the two groups on the question
of grading. Being required to complete an assigrirpgar to the simulation did not have
a significant relationship to participation leveat®r did the overall amount of time
students spent preparing for the simulation.

Completing an assignment after the simulation @deha significant relationship to
participation levels, but in what was for us, am@u-intuitive direction. Students that
were required to complete an assignment afterithelation were more likely to have
lower levels of participation.

Analysis:This is an interesting and somewhat surprisingbetsults. Perhaps the most
surprising finding is that giving a student a gréddsed on his/her participation did not



appear to have an impact on levels of participaWda went back to double-check the
data to ensure that this finding was not causedeby few students reporting that they
were graded for participation. This was not theecés both groups, more than three
times as many students received grades as dig¢oeive grades. It is difficult to explain
this finding, as grades are often thought to benadmental incentive for students. In
future surveys, we plan to explore this furthemlsking additional questions about
grading procedures. At the least, this finding cadies that providing a grade does not
guarantee a high degree of participation by stident

Our expectation was that discussion of the simutadind giving assignments and/or
preparatory work to students would increase padioon. Assignments, as well as the
overall demeanor of the instructor, signal the ingrace of the simulation to the overall
class. It was expected as well that time spentgpneg for the simulation would create a
stake in the simulation for the students, as welharease the confidence of the students,
thereby increasing participation. These expectatiwere not borne out.

According to the data, what is more important thasignments or generic preparation
time, is the integration of the subject matterhaf simulation into the rest of the course.
The key factor appears to be whether the simuldtitakes sense” as part of the course
or not.

Subject Matter of SimulatioiStudents were asked how much they knew about the
subject matter of the simulation prior to the siatigin, as well as how interesting they
considered the subject matter of the simulatiorihBeere important. Students who knew
a more about the subject and students who considleeesubject matter more interesting
were more likely to have higher levels of partitipa.

Analysis:These are unsurprising results. Students who knove about the subject
matter may feel more confident about participatifigey also may know more about the
subject matter because they find it interestingd Ans unsurprising that students will
participate more in a simulation that they finceirgsting. One implication is that
instructors may want to ascertain the level of kieolge about the simulation subject
matter. If it is low, instructors may want to dee@ome time to teaching the subject
matter prior to the simulation. A second implicatior instructors is that they may want
to identify several possible simulations and alkiadent input into which simulation is
chosen.

Previous Participation in SimulationStudents were asked whether they had participated
in simulations before in their other classes. TWweye also asked whether they had
participated in ICONS simulations before. Previpasgticipation in a simulation was
important. The students who had participated iruations before were more likely to
have higher levels of participation in the simuatiNot enough students had

participated in ICONS simulations previously to radke responses to the second
guestion meaningful.




Analysis:This result indicates that a certain degree offodmwvith simulations is
important in fostering participation. Students wiave no experience with simulations,
or what it means to play a role, may for instaneetared to participate for fear that they
will make a mistake or “do it wrong”. To counteralgis, instructors who are devoting
time to a large simulation, such as the ICONS satohs, may also want to do a smaller
less-complex simulation near the beginning of tnarse. Alternatively, students who
have not participated in simulations could be mhwgth students who have participated
in simulations as part of the preparation procestuang the simulation.

Simulation Goals and ProcesStudents were asked whether they were clear ohwadmea
expected of them during the simulation and whetiheprocess and procedures of the
simulation were clear. Students who were clearqeetations, processes, and
procedures were more likely to have higher levélsanticipation. However, whether or
not students were clear on the educational goatseaimulation had no significant
relationship to participation.

Analysis:In our experience in both educational and trairsetjings, being clear on the
process and procedures of a simulation is extremegprtant. Frustration at not

knowing what is going on in the simulation, whaea@thould be doing, or what's coming
next is a very common reason for students to “cloaedk of an exercise. This result
confirms the importance of a clear description mfcess and procedures. It has also been
our experience that explaining the process andepiures of a simulation should be done
in multiple ways. Some students need to hear messtudents want a reference sheet,
some students like to have it on the computer gsop#he simulation itself.

It is somewhat surprising that being clear on ttheécational goals of a simulation did not
have a similar relationship to participation levdlkis is a topic that deserves further
scrutiny.

TechnologyStudents were asked whether they were comfortaitietiae technology
used in the simulation. Comfort level with the ICOkechnology had no significant
relationship to participation in the simulation.ejtwere also asked whether in general
educational technologies such as Blackboard, bgs class webpages should be
integrated more into classes. How students feluati®se technologies did not have a
significant relationship to participation.

Analysis:The relationship between students and technologgris complicated and

needs to be explored further. Our guess, howevéhat students in general are
comfortable with various forms of technology in tassroom, including class
webpages, Blackboard, list-serves and so on. &suty the web-based, on-line aspect of
an ICONS simulation does not filter the students groups that are comfortable with
technology and those that aren’t. Instead, we wguksks that virtually all the students
are comfortable with the level of technology withie ICONS simulations, which is at
the same level as email and instant messaging.wdusd explain why technological
issues do not have a significant impact on padiojp.



Simulation Teamdn most ICONS simulations, students participatpas of a team.
Therefore, students were asked whether they enjged-based projects and how their
ICONS simulation team performed. Neither the stisldrelings about team-based
projects, nor the performance of their team, noetivér or not their team got along with
each had a significant relationship to participatio

Analysis:One implication of these results is that instregtghould not be overly
concerned about how their students feel about teased projects. Nor should
instructors be overly concerned about positiveegative dynamics within teams.
According to these data, frustration with teammai@ssn’t cause students to “check-out”
in the same way that, for instance, frustratiorsealby being unclear about the
simulation process does.

In the simulations used here, students could ppatie as individuals on behalf of their
team. The survey may have produced different redulhe simulations were structured
in a way in which the team could only send messafjes a consensus was reached
among the team, which would create higher levelatefdependence among the team
members.

Conclusion

As noted above, the goal of the research was tudifgesome of the factors that create
higher levels of engagement among university stisd@nveb-based simulations. The
basic purpose of the research is to provide insigdgarding how the simulation exercise
can be structured so as to encourage a high defjpesticipation. The analysis sections
above identified steps instructors could take, e & steps that seem intuitive, but
might not be effective, such as grading the stugenttheir participation.

This survey should be considered an initial antharily exploratory effort. Moreover, a
key goal of the process was to examine whethepitheess itself was a viable way to
gather information from university students. Theqgass, particularly the response rate
for the surveys, succeeded beyond our expectawmna.result, we will continue to
conduct similar surveys in the future.

In addition to continuing to explore some of thepsising results from this survey, there
are several additional areas to be explored. WdHeanost important in the short-run is
to explore the impact of learning styles on engag@rm the simulation. The next set of
surve;Y/s, therefore, will include questions desigteitluminate the impact of learning
styles.

It is our belief that simulations will continue ptay an important pedagogical role within
the social sciences. Simply put, simulations fastudents do not participate. Thus, it is
important to investigate what factors create tlagipipation and what this tells us about
how simulation exercises should be structured.

" Such questionnaires already exist and could be as@art of an ICONS survey. For an example, see:
http://www.engr.ncsu.edu/learningstyles/ilsweb.html




Appendix 1. Survey Questionnaire with Results

1. If you wish to continue, please click "YES"ylfu do not wish to participate in the researcltkciNO",
and then Exit in the top right corner of the screen

YES NO

Question was asked to indicate individual’'s consg¢nt
to participate in the research.

2. What is your overall impression of the class/hiich you participated in the ICONS simulation?

1 - Not a Good Course 2 3 4 5 - A Good Course

Statistically significant difference between high | Direction of statistically significant difference:
participation group and low participation group | High participation group had better overall
(p<.05)?YES impression of cour se.

3. Overall, how would you rate your instructor retclass?

1 - Not a Good Instructor 2 3 4 5 - A Good Instouc

Statistically significant difference between high | Direction of statistically significant difference:
participation group and low participation group | High participation group rated instructor higher.
(p<.05)?YES

4. Prior to the simulation, (roughly) what was yguade in the class?

A A/B B B/C C C/D D F

Statistically significant difference between high | Direction of statistically significant difference:
participation group and low participation group | High participation group had higher grades
(p<.05)?YES prior to the simulation.




5. Did you have to turn in an assignment prioh® $imulation as part of the preparation for the

simulation?

Yes No

Statistically significant difference between high
participation group and low participation group
(p<.05)?NO

Direction of statistically significant difference:
n/a

6. Did you receive a grade based on your partigipan the simulation?

Yes No

Statistically significant difference between high
participation group and low participation group
(p<.05)?NO

Direction of statistically significant difference:
n/a

7. Did you have to turn in an assignment abousthmilation after the simulation was finished?

Yes No

Statistically significant difference between high
participation group and low participation group
(p<.05)?YES

Direction of statistically significant difference:
High participation group was more likely to not
have a post-simulation assignment.®

8. How many hours did your instructor devote t@dssing the simulation?

less than 1 1-2 2-3 3-4 4-5

5 or more

Statistically significant difference between high
participation group and low participation group
(p<.05)?NO

Direction of statistically significant difference:
n/a

8 This is the one guestion is which the directiorthef difference was surprising
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9. How relevant was the subject matter of the satioh to the rest of the course?

1 - Not Relevant 2 3 4

5 - Very Relevant

Statistically significant difference between high
participation group and low participation group
(p<.05)?YES

Direction of statistically significant difference:
High participation group considered subject
matter morerelevant.

10. To the best of your knowledge, how importadtybur instructor consider the simulation to behiwit

the course?

1 - Not Important 2 3 4

5 - Very Important

Statistically significant difference between high
participation group and low participation group
(p<.05)?NO

Direction of statistically significant difference:
n/a

11. Is the class in your major?

Yes No

Statistically significant difference between high
participation group and low participation group
(p<.05)?YES

Direction of statistically significant difference:
High participation group was more likely to
answer yesthe classwasin their major.

12. How would you rate your interest in the subjaetter of the class?

1 - Not Interested 2 3 4

5 - Very Interested

Statistically significant difference between high
participation group and low participation group
(p<.05)?YES

Direction of statistically significant difference:
High participation group was moreinterested in
the subject matter of the class.
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13. How many hours did you spend directly prepafarghe simulation? (drafting opening statements,

researching positions, etc.)

less than 5 5-10 10-15

15-20 more than 20

Statistically significant difference between high
participation group and low participation group
(p<.05)?NO

Direction of statistically significant difference:
n/a

14. Have you participated in simulations in anyodir classes prior to this? (either face-to-facerdine)

Yes No

Statistically significant difference between high
participation group and low participation group
(p<.05)?YES

Direction of statistically significant difference:
High participation group was morelikely to have
participated in simulations.

15. Have you participated in an ICONS simulatiofobe?

Yes No

Statistically significant difference between high
participation group and low participation group
(p<.05)?NO

Direction of statistically significant difference:
n/a

16. Were you clear on what was expected of younduhe simulation?

1 - Not Clear 2 3 4

5 - Very Clear

Statistically significant difference between high
participation group and low participation group
(p<.05)?YES

Direction of statistically significant difference:
High participation group was more clear on
what was expected of them.
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17. Were you clear on the process and the procsdardiow the simulation would be run?

1 - Not Clear 2 3 4

5 - Very Clear

Statistically significant difference between high
participation group and low participation group
(p<.05)? YES

Direction of statistically significant difference:
High participation group was more clear on the
process and procedur es of the simulation.

18. Were you clear on what the educational goateeEimulation were?

1 - Not Clear 2 3 4

5 - Very Clear

Statistically significant difference between high
participation group and low participation group
(p<.05)?NO

Direction of statistically significant difference:
n/a

19. Were you comfortable with the technology usadlie simulation?

1 - Not Comfortable 2 3 4

5 - Very Comfortable

Statistically significant difference between high
participation group and low participation group
(p<.05)?NO

Direction of statistically significant difference:
n/a

20. How much did you know about the subject maifehe simulation prior to the beginning of the

simulation?

1 - Didn't Know Much 2 3 4

5 - Knew A Lot

Statistically significant difference between high
participation group and low participation group
(p<.05)?YES

Direction of statistically significant difference:
High participation group knew more about the
subject matter prior to the simulation.
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21. Was the subject matter of the simulation irgtng?

1 - Not Interesting 2 3 4 5 - Very Interesting

Statistically significant difference between high | Direction of statistically significant difference:
participation group and low participation group | High participation group found the subject
(p<.05)?YES matter of the smulation moreinteresting.

22. What do you think of the following statement?
"Classes should integrate more web-based techmdpgjich as Blackboard, Blogs, Class Webpage’, ¢tc.

1 - Strongly Disagree 2 3 4 5 - Strongly Agree

Statistically significant difference between high | Direction of statistically significant difference:
participation group and low participation group | n/a
(p<.05)?NO

23. Did you participate in the simulation as pdraeeam?

Yes No

Question was asked to determine whether or not
individuals answered questions 24-26.

24. In general, how do you feel about working aantebased projects?

1 - Dislike It 2 3 4 5 - Like It

Statistically significant difference between high | Direction of statistically significant difference:
participation group and low participation group | n/a
(p<.05)?NO
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25. For this particular simulation, how well dicetteam members get along?

1 - Not Well 2 3 4 5 - Well

Statistically significant difference between high
participation group and low participation group
(p<.05)?NO

Direction of statistically significant difference:
n/a

26. How would you rate the overall performance afiryteam in this simulation?

1 - Not Good 2 3 4 5 - Good

Statistically significant difference between high
participation group and low participation group
(p<.05)?NO

Direction of statistically significant difference:
n/a
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