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Teaching Electoral Institutions Using
In-Class Simulations
Brian Brew, University of North Carolina at Chapel Hill, USA

ABSTRACT Understanding how institutions shape outcomes is an important skill for
students of American political science. Simulations in which students participate in mock
elections structured by real-world institutions can serve as an effective tool to aid students’
learning. This article describes a model for a simulated 2020 Democratic Iowa caucus.
Following official procedures, students engage in debates about which candidate to
support and ultimately come to a final decision for their simulated precinct. The simulation
helps students to understand the institutions that structure Iowa’s caucuses and assists
them in forming conclusions about the strengths and weaknesses of those institutions.
This simulation was implemented in a course on political parties and elections in the
Spring 2023 semester, where it proved to be an enjoyable exercise for students. It was
reimplemented in the Spring 2024 semester as one of several simulated presidential
nominations, and it proved to be a helpful teaching tool.

As political science educators, we are tasked with
preparing students to lead lives as engaged citizens.
Although the focus of political science education
has shifted over time, universities and departments
have prioritized an education that helps to shape an

informed, qualified, and capable citizenry (Ishiyama et al. 2021).
These goals are as important as ever in the early 2020s, given the
array of problems confronting the contemporary United States
(Box-Steffensmeier 2022). A rich pedagogy literature demon-
strates that simulations and games can be meaningful teaching
tools across all subfields of academic political science (Archer and
Miller 2011; Asal 2005; Asal et al. 2018; Gorton and Havercroft
2012; Shellman 2001). By obligating students to apply key con-
cepts from class to scenarios that mirror real-world political
situations, simulations help students to think critically about
course materials and to deepen their understanding of fundamen-
tal concepts and specific subjects (Frederking 2005; Jenkins 2010).
Shellman and Turan (2006) demonstrated that students in polit-
ical science courses often respond positively to well-constructed
simulations and that these exercises may provide an enjoyable
experience that fosters understanding of key concepts. Kolb’s
(1984) model of experiential learning1 has been used for decades
by political science educators who seek to help students under-
stand and engage with important political concepts. Brock and
Cameron (1999) asserted that simulations may help students learn

through concrete experience and active experimentation. Shell-
man (2001) likewise argued, and found, that simulations are an
effective teaching tool, affording students an opportunity to
directly engage with subject matter in a way that lectures cannot
match. Previous literature has shown that strong in-class simula-
tions are preceded by thorough preparatory work by students and
followed by a debriefing session that facilitates further critical
thinking on the simulation’s subject (Asal and Blake 2006;
Dacombe and Morrow 2017). Asal and Kratoville (2013) empha-
sized that simulations should be built around concrete goals and
designed to encourage critical thinking on relevant materials
before, during, and after the exercise. Instructors must assess
students’ responses to a simulation to determine whether a given
exercise was a valuable learning experience (Raymond and Usher-
wood 2013).

Many excellent American electoral simulations have already
been designed. Kathlene and Choate (1999) designed one such
simulated campaign. Students were randomly assigned the roles
of candidates, campaign staffers, and journalists. The candidates
themselves were fictional but based on actual contemporary
politicians. This simulation was designed for relatively small
classes of upper-level students. Students gained a greater appre-
ciation for actors in the roles they were assigned and reported
feeling more knowledgeable. This design may be adapted to
simulate primary or general campaigns. Deitz and Boeckelman’s
(2012) mock 2008 presidential election is another such simulation.
This exercise spanned five nights, each devoted to a particular part
of the electoral process. Students who participated in the
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simulation reported that it helped them to feel more informed
about politics, understand the electoral process, and form their
own opinions on issues covered in the campaign. Students also
tended to indicate that they were more interested in the political
process and more likely to follow campaigns closely. Palmer and
Little’s (1988) malleable framework for a simulated national party
convention is another valuable exercise. This design may be
implemented as a Democratic or Republican convention. Intended
to last four hours and encompass all major components of a
national convention, this simulation features the adoption of a
platform, a keynote address, and nominations and balloting for
the presidency and vice presidency. Although these exercises are
clearly incredibly valuable to students, the amount of time
required—sometimes beyond regularly scheduled class periods
—maymake it difficult for instructors in certain contexts to adopt
or adapt these simulations in their own teaching.

I designed an Iowa caucus simulation for an intermediate-level
course on political parties and elections in theUnited States (Brew
2024). Most Americans do not give much thought to the way that
candidates for elected office are chosen in theUnited States.When
compared with other democratic nations, many of the peculiarities
of the United States stem from the electoral institutions it uses.
The transition from choosing presidential candidates in elite-
driven national party conventions to selecting nominees in state-
level primaries and caucuses in the 1970s dramatically altered the
landscape of presidential politics. Few undergraduates enter a
course with concerns about the wisdom of holding primaries
and caucuses. My intent was to design an enjoyable learning
experience for the students and to encourage them to consider
the ways in which the electoral institutions of the United States
and other democracies contribute to different political outcomes
in those systems. This simulation provides students with an
enriching educational exercise that is completed easily in one
class period and can be readily paired with other simulated
nominations.

DEMOCRATIC IOWA CAUCUSES

Although most states hold presidential primaries, Iowa holds
caucuses. Whereas primary voters’ role in the process ends once
they cast their ballot, caucus attendance is a more involved
process. Iowa’s Democratic caucuses feature a two-stage balloting
process. Before caucus-goers arrive at their precinct’s designated
caucus site, precinct captains appointed by the campaigns take up
their position in the location.2 After signing in, caucus-goers
congregate around their preferred candidate’s captain. These
groups form the first alignment. The precinct chair tallies the
number of votes for each candidate. Those caucus-goers who
supported candidates who receive at least 15% of the vote cannot
change their vote, but those who did not may vote for any
candidate when the second alignment is called. In a 15-minute
period between alignments, campaign representatives and sup-
porters attempt to persuade other caucus-goers to support their
candidate. All candidates with at least 15% of the vote on the
second alignment will receive a portion of the precinct’s county-

level delegates, who ultimately determine the statewide delegate
allocation.3

The Democratic Iowa caucus serves as a useful model for a
simulation for several reasons. First, its institutions are distinct
from other nominations. The discussion-driven nature of caucuses
provides opportunities for students to fully engage in conversa-
tions in ways that a simulated primary election does not.

Second, Iowa’s traditional first-in-the-nation status contrib-
utes to distinct features. The field of candidates in Iowa is larger
during the campaign than afterward: less-serious candidates often
drop out after lackluster caucus performances.4 By choosing the
Iowa caucuses, I ensured that students participating in the simu-
lation would be confronted with a wider range of alternative
choices and would need to give the exercise more thought than
they would have if I had assigned a later contest with fewer
candidates.

Third, the Iowa caucus often has a disproportionate impact on
presidential nominations. For decades, political scientists have
considered how the serialized nature of presidential primaries
influences outcomes. Early contests typically influence the
dynamics of those that follow. Sometimes candidates who exceed
expectations go on to greater successes. However, these early
successes tend to draw much scrutiny, which can backfire for the
candidates’ campaigns (Bartels 1988). In 2020, Vermont Senator
Bernie Sanders’s strong performances in early contests lead to
widespread concern among many Democratic elites and voters
who feared that Sanders would falter against Donald Trump in a
general election (Berman and Harris 2020). Focusing on the Iowa
caucus allowed the simulation to proceed without an undue
amount of attention on prevailing narratives that arose later.

The fourth related reason involves normative concerns sur-
rounding Iowa’s prominence. Many political scientists have ques-
tioned the wisdom of having Iowa and New Hampshire—small
states with electorates that tend to be demographically and ideo-
logically unrepresentative of the nation—hold positions of prom-

inence in the primary calendar. These concerns intersect with
broader concerns about the representativeness of primary and
caucus electorates. Voters in these contests tend to be older,
wealthier, whiter, and more ideological than the electorate at large
(Bartels 1988; Haskell 1996). This simulation does not aim to
instill a negative view of primaries and caucuses in students;
however, it should encourage them to consider how US electoral
institutions elevate certain voices, potentially at the expense of
others.

GOALS OF THE SIMULATION

The first goal of this simulation was to furnish students with an
illustrative example of how electoral institutions affect outcomes
in a democratic system. The way in which candidates are chosen
and elected has a tremendous influence over the workings of
government and the number of viable political parties in a system
(Epstein 1986). Varying electoral institutions structure disparate
incentives for candidates, parties, and voters, and they shape

This simulation provides students with an enriching educational exercise that is completed
easily in one class period and can be readily paired with other simulated nominations.
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differing outcomes across contexts. For example, some states and
municipalities recently have adopted forms of ranked-choice vot-
ing for primary and general elections. Many other states have
abandoned caucuses in recent years, adopting primary-driven
presidential nominations instead.5 Students who participate in
this simulation should come away with an understanding of how
the Iowa caucus’s structure shapes its results. They also should
consider how different institutions might catalyze different out-
comes.

The second goal was for students to think critically about how
different voters make decisions in elections with different insti-
tutions. Before the simulation took place, each student was
assigned a unique character. They were given the character’s
name, age, and a brief backstory in addition to the character’s
issue preferences and their first choice for the Iowa caucus
in 2020. Whereas some students likely held similar worldviews
to their assigned characters, many undoubtedly held very differ-
ent opinions on politics and society than their assigned charac-
ter. In an era of heightened affective polarization in the United
States, in which many citizens view those who disagree with
them with suspicion and contempt (Iyengar, Sood, and Lelkes
2012), it is valuable for students to consider how others’ lived
experiences and backgrounds may bring them to different con-
clusions about events and policies. Students engaged in this
simulation should seriously consider their character’s reasons
for supporting their preferred candidates and weigh how that
character would act if they were an actual person participating in
an actual contest.

SIMULATION ASSIGNMENTS AND DEBRIEFING

This simulation was used in an intermediate-level political
parties and elections course with a maximum enrollment of
45 students at a large public university in the Spring 2023 and
Spring 2024 semesters. I created a series of characters for this
simulation. Each was given a brief description, which detailed
their issue preferences and motivations, and assigned a most-
preferred candidate to support in the first alignment.6 Students
were randomly assigned to a character two weeks before the
simulation. The distribution of characters and their preferences
were assigned to approximate the preferences of the 2020 Dem-
ocratic caucus’s actual attendees.

Students were required to write a brief paper about their
character’s political views.7 Given that the campaign websites for
the 2020 candidates had long since been taken down, I provided an
online database of different candidates’ positions published by
Politico during the 2020 primaries (see www.politico.com/2020-
election/candidates-views-on-the-issues). Students were encour-
aged to research other sources of information on the candidates,
and they were given advice about how to access contemporary
news articles. They were tasked with using these resources to rank
their character’s preferences and asked to identify which, if any,
candidates their character would be willing to support in addition
to their first choice.8 Students were required to write a defense for
their character’s first choice and a justification of their ranking of
the candidates, which they brought on the day of the simulation.
To incentivize students to participate fully in the preparatory
work, those who wrote a strong defense of their candidate and
provided a detailed discussion of their character’s rankings were
eligible to earn extra credit on the midterm exams.

On the day of the simulation, the class followed the institutions
of the Democratic Iowa caucus as closely as the constraints of the
classroom allowed. After the students signed in, theywere directed
to stand in their preferred candidate’s designated position, and the
first alignment was held. Despite absences, the Sanders and
Buttigieg supporters were locked in after the first alignment in
both the Spring 2023 and Spring 2024 simulations. Lively discus-
sions ensued in the 15 minutes between the two alignments. The
students took this exercise seriously and participated thoroughly,
generally adhering to their character’s preferences and motiva-
tions. A debriefing session was held after the simulation. Several
students who had changed their vote spoke of their reluctance to
support a candidate that their character ranked lower. Multiple
students mentioned that they would not have changed their mind
were it not for the structure of the caucus. After discussing their
initial reactions, the class discussed the broader implications of
the Iowa caucus. Students voiced their appreciation for the direct,
good-faith debates that the caucuses facilitated, but they expressed
concerns about the investment of time that the caucus required
from caucus-goers. At this stage, they were presented with data
from the actual 2020 Iowa caucus and were informed that their
characters likely did not reflect a representative sample of all Iowa
Democrats. The Spring 2024 students also discussed the Demo-
cratic Party’s reasons for stripping the Iowa caucuses of their first-
in-the-nation status that year.

Following feedback from students in the Spring 2023 semester,
the Spring 2024 Iowa caucus simulation was held in the wake of a
pair of other simulated nominations. Each of the class’s three
meetings during the week of the simulation was devoted to a
particular exercise. The first exercise focused on the “King Caucus”
of 1824, wherein the class simulated the initial style of US
presidential nominations. In the King Caucus, members of Con-
gress convened to select their party’s presidential candidate, which
closely resembles leader-selection methods used in most contem-
porary democracies. The second exercise modeled the Democratic
National Convention (DNC) of 1968 and was closely adapted from
Proctor’s (2022) excellent simulation. This model of nominating
presidential candidates involved a wide-ranging selection of del-
egates. A majority of these delegates were party elites and elected
officials who were free to choose whichever candidate they
wanted; a minority were “pledged” delegates who were bound to
support a given candidate in the primary. These additional sim-
ulations provided students with historical case studies in which
outcomes were shaped by institutions.

In the Spring 2024 semester, the day of the Iowa caucus
simulation also featured a simulated 2024 Republican Iowa cau-
cus. In most regards, the Republican Iowa caucuses do not resem-
ble their Democratic counterparts. Although the GOP’s caucuses
likewise are held in person at a set time in the evening, voters cast
secret ballots rather than publicly voting for a particular candidate.
Conversations among attendees can and do occur in the early
stages of a given precinct’s caucus, and precinct captains do give
three-minute speeches for their candidate’s campaign. However,
nothing in the Republican caucuses approaches the formalized
discourse and opportunity for strategic vote changing present in
the Democratic caucuses. Although the three-minute speeches
might change certain minds, many Republican caucus-goers
attend their precinct with a clear idea of who they are going to
vote for that is unlikely to change. This seems to have been
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particularly true in the 2024 caucuses, which chiefly pitted Donald
Trump against Florida’s Governor Ron DeSantis and former
South Carolina Governor and UN Ambassador Nikki Haley
(Godfrey 2024). Multiple rounds of voting are held only in the
rare instance of an exact tie. However, the Republican Iowa
caucuses do resemble Democratic nominations in one key way:
their delegates are proportionally allocated, whereas most Repub-
lican caucuses and primaries allocate all of their delegates to the
plurality winner.

As in the simulated Democratic Iowa caucuses, students were
assigned a character with a most-preferred candidate, a brief
backstory, and a set of issues about which they chiefly cared. For
the sake of time and to avoid giving some students extra work, the
three-minute speeches were not simulated in the Spring 2024
semester. Students were instructed to prepare for the Republican
caucus the sameway as theywould for the Iowa caucus. On the day
of the simulation, the students were introduced to the institutions
of the Republican Iowa caucus, which in many ways resemble a
primary more closely than the Democratic Iowa caucus. The first
choice of the character assigned to each student functioned as their
vote. In a debriefing session, students expressed mixed feelings on
the Republican caucus’s differences from the Democratic caucus.
They tended to appreciate the Republican caucus’s more straight-
forward procedures. However, many took issue with the fact that
the caucus—which demanded a greater investment of time than a
typical primary—ultimately functioned as a primary and did not
afford the same opportunities for structured debate and dialogue.

ASSESSING THE SIMULATION

Two questions about the exercise were included in the course
evaluation in Spring 2023.9 The students’ feedback informed the
additions to the simulation exercise in Spring 2024: a pretest and a
posttest were administered to gauge the educational utility of the
Iowa caucus simulation exercise, as well as the other exercises.
Given the constraints of the course, it was not feasible to admin-
ister the simulation to certain students as a test condition, making
these examinations necessary to evaluate the effectiveness of the
simulation. The pretest and posttest featured six questions about
the Iowa Democratic and Republican caucuses. Several required
straightforward, factual responses; others requiredmore input and
open-ended thought. A total of 32 students were present on the
day of the Spring 2024 simulated Iowa caucus. Table 1 presents
their mean and median scores on the pretest and the posttest.10

A few students delivered remotely satisfactory answers on the
pretest, but most earned full credit on five of the six posttest
responses by delivering correct and detailed answers. The only
exception pertained to the differences between the Republican
Iowa caucuses and other Republican nominations. Most students
either did not identify the key differences—that is, the time
investment required of caucus-goers and the fact that the delegates
from Republican Iowa caucuses are allocated proportionally—or
discuss them sufficiently; accordingly, they did not receive full
credit for their response. The results of the posttest suggest that
the simulation bolstered students’ knowledge about electoral
institutions and their effects on political outcomes.11 Most of the
students delivered thoughtful, nuanced answers to the fourth
question, which asked about the advantages and drawbacks of
the Iowa caucuses. Many students emphasized that the structure
of the caucuses placed different demands on those individuals

whose candidate did not receive at least 15% of the vote on the
initial ballot. This pressured them to make difficult decisions
about whether to support their most-preferred candidate or
another who aligned somewhat with their preferences.

Students also were provided with an open-ended prompt
pertaining to their preferences across nomination types. On the
pretest, 16 of the 32 students whose responses are presented in
table 1 offered answers on their preferred mode of presidential
nominations; on the posttest, 31 did so.Moreover, several students
changed their answers between the pretest and the posttest. One
student who had supported the current primary system changed
their answer to the King Caucus; another changed to the conven-
tion system. Each of those students cited the drawbacks of pri-
maries and caucuses relative to older models in which elected
officials chose their own standard-bearers. Overall, students’
responses to this prompt suggested that they had seriously con-
sidered the merits and drawbacks of different institutional
approaches covered in the simulations and that they had drawn
their own conclusion about these systems of nominating candi-
dates. Many addressed certain caveats of their preferred system.
Some students who championed primaries emphasized their
preference for proportional methods of delegate allocation. Others
stressed the need to take measures that would ease voting and
encourage turnout in primaries or caucuses, which tend to be
notoriously low-turnout events.

Students in the Spring 2024 simulation also were given the
opportunity to directly express their feedback on the exercises
through a survey instrument, which was conducted with the
approval of the university’s Institutional Review Board (IRB).

Table 1

Student Scores on Iowa Caucus Items;
Pretest and Posttest, Spring 2024

Question

Pretest Posttest

Mean Median Mean Median

What institutional structures
made the Democratic Iowa
caucuses distinct from other
state-level Democratic
nominations?

0.03 0 0.73 1.0

______% of the vote “locks in” a
candidate’s supporters in the first
round of the Democratic Iowa
caucuses?

0.09 0 0.77 1.0

Why wasn’t an Iowa caucus the
first Democratic contest in 2024?

0.19 0 0.52 0.75

Please discuss some of the
advantages and drawbacks the
Democratic caucuses have with
respect to Democratic primaries.

0.09 0 0.86 1.0

In what core way(s) do Republican
Iowa caucuses differ from
Democratic Iowa caucuses?

0.02 0 0.67 1.0

In what core way(s) do the results
of the Republican Iowa caucuses
differ from the results of most
Republican caucuses and
primaries?

0.03 0 0.28 0

Note: The survey includes 32 students who were present for the day of the simulated
Iowa caucuses.
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Sixteen students in the class opted to respond to this survey:12

14 indicated that they had enjoyed the simulation “a great deal” or
“a lot” and 14 indicated that they had enjoyed theweek of exercises
more than a typical week of lectures. More important, the stu-
dents’ responses suggested that they believed the simulation had
been a worthwhile learning experience that helped them to absorb
and retain the course material. Each respondent indicated that
they would feel at least as comfortable with an exam question
pertaining to materials covered in the simulation as they would
with questions drawn from lectures and readings; 13 stated that
they would be more comfortable with such questions.13 Written
responses to open-ended questions revealed that different stu-
dents especially enjoyed different aspects of the simulation. Some
wrote about preferring the Iowa caucuses; others favored the King
Caucus or the DNC. Other students attested to their enjoyment of
the research and preparatory work they had undertaken, and
others appreciated the in-class debates and dialogues.

The open-ended survey responses illustrated how the exercise
could be improved. Two students indicated specifically that they
would have liked a more involved Iowa caucus simulation; one of
those students emphasized that they would have preferred a more
thorough Republican caucus. An adaptation of the Spring 2024
simulation assignments could facilitate such a development. Every
student could be assigned to give a speech or perform a task in
character on a given day. A sample of students could be assigned to
deliver three-minute speeches for the Trump, DeSantis, Haley,
and Hutchinson campaigns. Other students would be assigned to
chair the Democratic campaigns in the other simulated caucus,

and some would be tasked with advocating for or against a
particular candidate in 1824 or 1968 or for specific policies to be
included on the 1968 Democratic platform. This exercise would
constitute part of their simulation grade and might provide an
even more immersive, authentic experience of how caucuses and

conventions operated in different eras of American political his-
tory. Given that students’ scores on the posttest improved least on
questions pertaining to the Republican Iowa caucus, I believe this
pivot would bolster the exercise.

A lingering caveat concerns the experiences of students who
personally supported the position and candidate they were
assigned to defend in the simulated Democratic caucus. One
goal of the Spring 2024 survey was to gauge these differences.
Seven students indicated that they believed their assigned
character for the Democratic caucus happened to be a fairly
close match for their personal view. Three of those seven stated
that they would have enjoyed the simulation less if their assign-
ment had been farther from their personal view. Of the nine

students who indicated that they did not feel that their character
was a close match for their personal view, five stated that they
would have appreciated the exercise more if they had been
tasked with advocating for a position and a candidate that more
closely matched their preferences. Because the university’s IRB
required the survey to be fully anonymized, it is impossible to
ascertain whether students whose character happened to align
with their views scored higher on the posttest. However, those
five students also indicated that they enjoyed the simulation “a
great deal” or “a lot.” It seems plausible to suggest that being
tasked to defend a position they did not necessarily align with
did not diminish their experience in the simulation. Moreover,
when asked to provide feedback on aspects of the overarching
simulation exercise that they enjoyed, five of the 16 students
mentioned in general terms that they had “enjoyed being
assigned a character and trying to get into their head,” as one
student put it.

Ultimately, this simulationwas a successful classroom exercise.
The students in both semesters engaged with their character and
the situation.Many directly voiced their enjoyment of the exercise,
whether in the Spring 2023 course evaluation or the Spring 2024
survey. By providing the students a space to participate in a
modeled version of a salient political event, this simulated Iowa
caucus proved to be a highlight of my course. Even after the
Democratic Party stripped the Iowa caucus of its first-in-the
nation status, this simulation remains a useful illustration of
how electoral institutions influence outcomes. Instructors in
future semesters may use a simulated Democratic Iowa caucus

in the same way as they might use a simulated national party
convention or King Caucus. The differing experiences of students
in Spring 2023 and Spring 2024 suggests that the simulated Iowa
caucus presented in this study is more effective when paired with
other simulated nominations. Instructors may use a series of

exercises in a given week or across the course of a semester to
illustrate the ways in which varying institutional structures gen-
erated different outcomes across time in the United States.

SUPPLEMENTARY MATERIAL

To view supplementary material for this article, please visit http://
doi.org/10.1017/S1049096524000702.
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NOTES

1. Kolb’s (1984) model divides the process of learning into four stages: concrete
experience, reflexive observation, abstract conceptualization, and active experi-
mentation.

2. I chose not to assign certain students to serve as a precinct captain for a particular
candidate, believing that this would place an undue additional burden on a
fraction of the class. On the day of the simulation, different spaces in the
classroom were designated as positions for each candidate.

3. Iowa’s Republican caucuses follow a very different procedure. A single secret
ballot is held and the results of that ballot then are used to determine that
precinct’s allocation of county-level delegates.

4. In 2020, three Democratic candidates dropped out of the running in the imme-
diate aftermath of the New Hampshire primary, the first contest after Iowa’s
caucuses.

5. Democratic presidential caucuses were held in 14 states in 2016; only three
continued to use them in 2020 (Cohn 2019).

6. The characters for this simulation and a simulated 2024 Republican caucus are
listed in online appendix B.

7. The prompts that students were provided are presented in online appendix C.

8. Students were instructed to limit their rankings to the top eight candidates in the
actual Iowa caucuses: Buttigieg, Sanders, Warren, Biden, Klobuchar, Yang,
Steyer, and Gabbard.

9. A discussion of the ethics of these data is in online appendix A. A summary of
students’ Spring 2023 responses is in online appendix D.

10. Each question was scored from 0 to 1. Partial credit was available for open-ended
responses. The students whose scores are shown in table 1 were those who were
present for the simulated Iowa caucuses.

11. For comparison, the aggregate scores of five students who were absent during the
Iowa caucuses are listed in online appendix E.

12. The IRB mandated that the survey be optional, which resulted in the low sample
size. The ethics of these data is discussed in online appendix A. A summary of
discrete responses is in online appendix F.

13. In both semesters, the students’ midterm included at least one short-essay
prompt drawn from the simulation. Responses to these prompts compared
somewhat favorably to responses to those drawn from lectures and course
readings, as shown in online appendix G.
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