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Taking advantage of the nature of games to deal with conflicting desires through
contextual practices, this study illustrated the formal process of designing a situated
serious game to facilitate learning of information ethics, a subject that heavily involves
decision making, dilemmas, and conflicts between personal, institutional, and social
desires. A simulation game with four mission scenarios covering critical issues of
privacy, accuracy, property, and accessibility was developed as a situated, authentic
and autonomous learning environment. The player-learners were 40 college students
majoring in information science and computer science as pre-service informaticists.
In this study, they played the game and their game experiences and decision-making
processes were recorded and analyzed. The results suggested that the participants’
knowledge of information ethics was significantly improved after playing the serious
game. From the qualitative analysis of their behavioral features, including paths,
time spans, and access to different materials, the results supported that the game
designed in this study was helpful in improving participants’ understanding, analysis,
synthesis, and evaluation of information ethics issues, as well as their judgments.
These findings have implications for developing curricula and instructions in information
ethics education.

Keywords: ethical decision making, information ethics, information literacy, serious game design, simulation
game

INTRODUCTION

The process and scope of information dissemination are expanding along with the rapid
development of media and technology. While the access and accessibility to information are
improved, in this unique information age, the literacy and ethics of utilizing information have
gained importance, especially in the development of information services. Information ethics not
only influences people’s behaviors in the production, intermediation, and use of information but
also establishes principles for information services governing business and professional practices
(Parker et al., 1990; Garcia-Holgado et al., 2021). Related issues, including the privacy, accuracy,
property, and accessibility of information, have been widely discussed in previous studies (Mason,
1986; Fallis, 2007; Tavani, 2016), and the global coronavirus pandemic in the past 2 years has greatly
sparked public concerns and attention to information privacy and ethics (Zimmer et al., 2020). With
the clearer tension between developing and using technology, the enhancement of information
literacy education for all people, especially informaticists’ knowledge and skills of information
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ethics, has received increasing research and practical attention
from the industrial and education sectors (Stahl et al., 2016;
Eskens, 2020; Fiesler et al., 2020; Stark et al, 2020; Wu
et al., 2020). However, the nature, strategies, and pedagogies of
ethics education are all parts of a longstanding debate within
information and computer science (Saltz et al., 2019).

Ethics is defined as inquiry into the nature and grounds
of our moral judgments, standards, and rules of conduct
(Taylor, 1974) which focuses on the complex relationships and
interactions between people at the social level. Various forms of
ethical theories have been discussed and developed for people
to explore how to interact with others properly (Arnold and
Bowie, 2019). Among these forms, four types of theoretical
approaches, namely, consequence-based theories, duty-based
theories, rights-based theories, and virtue-based theories, were
regarded as critical and fundamental in information ethics
education (Fallis, 2007). These four approaches complemented
one another through their alternative emphases on different
aspects of information ethics, and mastering them facilitated
learners” further understanding of the importance of the codes
or principles of ethics. Hunt and Vitell (1986), in their general
theory of marketing ethics (GTME), integrated these perspectives
and proposed a structural framework to illustrate an ethical
decision-making process, which included the two major paths of
deontological evaluation and teleological evaluation. Thong and
Yap (1998) then conducted an empirical investigation on Hunt
and Vitell’s (1986) theory and verified that the ethical decision-
making process originally derived from marketing science was
also applicable in computing and information contexts. More
importantly, it was found that the respondents used different
types of information in forming their decisions under different
circumstances. However, in their study, the decision-making
process was not fully investigated due to the exclusion of several
contextual factors. They also reported challenges in presenting
actual consequences of respondents’ behavioral intentions due
to the limitations of the survey instrument. Other subsequent
studies adopted similar methods to validate theoretical models
of general or ethical decision-making (Al-Rafee and Cronan,
2006; Moores and Chang, 2006; D’Arcy and Devaraj, 2012)
in information-related areas and practices. However, several
untested factors, such as organizational (ID’Arcy and Devaraj,
2012) and personal contexts (Moores and Chang, 2006), were
specifically noted as affecting information professionals” ethical
decisions. As these studies also adopted self-reported, post hoc
survey instruments, as in Thong and Yap (1998), the relationship
linking moral intention to actual behavior remained under-
investigated due to the measurement limitations. A more situated
and synchronous approach to capture and evaluate the decision-
making process is required (Jalali et al., 2019).

ETHICS EDUCATION FOR INFORMATION
PROFESSIONALS

As information ethics involves field practices and interactions
with others for common well-being, practical concerns have
placed great emphasis on issues related to information ethics

in the contexts of different professions, types of information,
and rapidly changing technologies. Since the 1980s, several
professional societies of informaticists, such as the Association
for Computing Machinery (Gotterbarn et al., 2018), Institute
of Electrical and Electronics Engineers (IEEE, 2020), American
Library Association (Witt, 2017; ALA, 2021), and International
Federation of Library Associations (IFLA, 2012; Trepanier
et al., 2019), have developed their own professional guidelines
on ethical conduct to govern the practices of handling
information ethics issues. These codes of ethics demonstrated the
discipline-specific values and responsibilities of the information
professionals and the institutions to society, as library-related
associations accentuated issues with providing information
services (LAROC, 2002; IFLA, 2012; ALA, 2021), and computer
societies highlighted concerns about producing information
(ASIS&T Professional Guidelines, 1992; ACM, 2018; IEEE, 2020).
On the other hand, these professional conduct guidelines also
shared the common inclusion of the four ethical issues of
privacy, accuracy, property, and accessibility (Mason, 1986).
Nevertheless, due to the highly contextual nature of information
ethics (Nissenbaum, 2019), a number of studies have also shown
that understanding of the codes is not translated into field
practices (Fallis, 2007; McNamara et al., 2018; Saltz et al., 2019).

Although the codes of ethics promulgated by the
abovementioned professional societies have often been criticized
as oversimplifications of information ethics and therefore as
being of little help in solving the practical problems or dilemmas
in field practices (Koster, 1992; Fallis, 2007; McMenemy et al.,
2014), the development of professional codes of ethics was still
regarded as necessary, especially since such codes inform those
who are new to the profession about ethical conduct (Rhode,
1992; Gotterbarn et al., 2018). However, the ways different
educational institutions and individuals teach ethics are far from
homogeneous in terms of the format, content, and structure. In
addition, the reviews of school curricula have also found that
instruction in professional ethics actually accounts for a rather
small percentage of the total information ethics curriculum (Lin
and Chou, 2014; Fiesler et al., 2020); most of the pre-service
information professionals remained unfamiliar with professional
ethics until they entered the workplace. Possible reasons could
include school instructors’ perceptions of discrepancies between
their disciplinary expertise and the teaching of ethics (Martin,
1997), and as instruction in information ethics was regarded as
resource-intensive (Grosz et al., 2019; Fiesler et al., 2020), a lack
of structured curriculum and learning mechanisms could have
diminished the generalizability of professional ethics instruction
(Al-Ansari and Yousef, 2002; Mora et al., 2017).

To address the gap between principle and practice, educational
content, resources, and strategies were therefore investigated
to supplement learners’ understanding through contextual
applications and examples (Skirpan et al., 2018a; Fiesler et al,,
2020). Albeit still under-investigated in both the formal and
informal education fields (Carbo, 2008; Lin and Chou, 2014;
Stahl et al.,, 2016; Fiesler et al., 2020; Garcia-Holgado et al,
2021), previous instructional practices adopted the common
teaching method of lecturing (Lin and Chou, 2014; Fiesler et al.,
2020) and also inquiry-based pedagogies such as case-based
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learning (Fleischmann et al., 2009; Dow et al., 2015), gamification
(Brinkman and Miller, 2017), role-playing (Canosa and Lucas,
2008), problem-based learning (Chou et al., 2009; Hou and
Tsuei, 2013; Skirpan et al, 2018b), debates (Peace, 2011),
and discussions and forums (Chang, 2011; Chang and Chou,
2019) to facilitate learners’ understanding and application of
information ethics. However, a critical drawback of these
resource-intensive practices, which often involved guidance
from mentors or experts, is the limitation of the scalability
(Fleischmann et al., 2011; Saltz et al., 2019) and generalizability
(Ocholla, 2009) to meet the timely yet scattered, and professional
yet interdisciplinary, needs of ethics education in different
information practices. As a result, instructional environments
and materials that can accommodate structural curriculum and
self-directed learning at the same time are greatly needed
(Consalvo et al., 2011; Rush, 2014; Mora et al., 2017).

SERIOUS GAMES FOR INFORMATION
ETHICS EDUCATION

According to recent reviews of university information and
technology ethics courses (Lin and Chou, 2014; Fiesler et al.,
2020), the current curriculum of information ethics commonly
places great emphasis on the learning outcomes of conceptual
skills and on the difficulty of assessing these rather abstract
and situated skills. The information ethics courses that were
reviewed aimed to develop learners’ understanding of real-
world ethical issues, and the instructions intended to improve
learners” decision-making through practicing critical evaluation
within different circumstances, perspectives, or consequences.
To meet these pedagogical goals and needs, what is needed
is a viable and eflicient learning environment, which games
can provide (Kulman et al., 2011; Rush, 2014). Games have a
generally motivational quality, as they induce users to persist on
tasks (Prensky, 2003; Kapp, 2012). One specific kind of game
that meets the aforementioned instructional needs is simulation
games, which have been considered particularly effective in
presenting life-like situations to increase psycho-motor skills
and in providing opportunities for self-directed evaluation and
practices (Hess and Gunter, 2013; Jalali et al., 2019). The basic
elements of games, including the goals, challenges, complexity,
and simulated scenarios, are also in line with the constructivist
learning process (Rosario and Widmeyer, 2009; Kapp, 2012), in
which learners are able to develop their knowledge and skills in a
situated, self-directed way (Hodhod et al., 2011; Hess and Gunter,
2013).

Game-based learning meets the learning needs of contextual
practices in information ethics education (Fallis, 2007; Consalvo
et al., 2011; McMenemy et al., 2014). The highly self-directed
nature of playing games also provides both novice and expert
learners with opportunities to learn and explore at their own
paces (Prensky, 2003; Rush, 2014). By using games to teach
the specific subject matter of information ethics, previous
endeavors mainly focused on the realistic and simulated scenarios
afforded by serious games, which could provide personalized
experiences for learners and repetitive practice in making

ethical decisions (Winter and McCalla, 1999; Hodhod et al.,
2009; Lorenzini et al., 2015; Xenos and Velli, 2018). The
contexts and rules of the real world can be simulated in such
games to provide learners with practical scenarios (Zagal, 2009)
for practicing decision making and problem-solving (Hodhod
et al, 2011). But compared with the rapidly growing number
of studies on gaming media or interfaces (Fu et al, 2022)
or the gaming industry (Sotamaa, 2021), empirical research
efforts on serious games in disciplinary learning, especially
the consideration of professional ethics in information ethics
education, remain scarce. Previous empirical studies focused
mainly on the general ethical issues, contexts, and skills within
experience-based field practices such as hospitals (Lorenzini
et al, 2015), the software engineering industry (Xenos and
Velli, 2018), and citizen ethics (Hodhod et al., 2011; Bagus
et al., 2021). Considering the rapid and extensive changes in
information, technology, society, and ethics itself (Capurro,
2006), more up-to-date connections to professional ethics
are greatly needed for learning, and more proven design
methodologies for instruction are required in professional
education and training (McKenzie and McCalla, 2009; Mora
etal, 2017).

MATERIALS AND METHODS

Motivated by the aforementioned issues, this study intended
to design a serious game focused on information ethics
for pre-service information professionals’ learning of ethical
judgments. To transform the acquisition of ethics theories
and professional ethics issues into implicit understanding,
analysis, and evaluation, a simulation game was developed as
a standalone knowledge acquisition mechanism to support the
aforementioned situated learning of information ethics. The
instructional effectiveness of the game was investigated based
on participants’ learning outcomes, i.e., making well-reasoned
ethical decisions. A specific theoretical model of ethical decision-
making in the domain of informatics (Hunt and Vitell, 1986;
Thong and Yap, 1998) was adopted as the framework for
instructional design to support and capture learners’ extended
and tightly integrated cognitive learning of information ethics.

After the simulation game was developed, an experiment with
pre-service information professionals, namely, college students
majoring in information and computer science, was conducted.
In the designed game, the player-learners assumed the role of
an Internet of Things (IoT) company employee in four mission
scenarios of information ethical dilemmas and took responsibility
for acting out their roles within the narrative through a structured
decision-making process. The game was designed with the
Unity engine, and players’ ethical decisions were tied directly
to the game simulation via changes in quantifiable metrics of
their temporal and spatial use logs. The game also recorded
participants’ uses and instances of accessing every element
as the representations of their decision-making process for
further analysis.

In the following sections, the detailed design of the simulation
game and the setup of the experiment are described.
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This study designed a story-driven, first-person role-playing
game based on the four major issues of privacy, accuracy,
property, and accessibility (PAPA) (Mason, 1986), which are
commonly emphasized in the professional codes of ethics in
information and computer science (IFLA, 2012; ACM, 2018;
IEEE, 2020; ALA, 2021). The story of the game began with
an IoT company suffering serious consequences for violating
information ethics, and through the game, the player was able
to go back in time to relearn the associated concepts and
perspectives of information ethics, revisit the environment, and
remake the decisions. The game adopted the probing and
distributed principles (Rosario and Widmeyer, 2009) to develop
a constructivist gaming learning environment instead of plain
description and narration. Playing the game required player-
learners to actively explore the circumstances and conversations
with the stakeholders to retrieve relevant clues and information
about the ethical problems and alternatives in order to facilitate
users’ attention and reasoning processes.

Design of Scenarios

As shown in Table 1, key constructs of the professional ethic
codes and the PAPA issues were tailored to the design of
the four mission scenarios and alternatives. These scenarios
were highly authentic, as they were based on our previous
reviews of actual cases, textbook examples, and news stories
(Yueh and Lin, 2015). In each mission scenario, two alternatives
for action were proposed to the participants for consideration
when evaluating each ethical dilemma. The players were able to
practice decision-making skills and observe the consequences of
a decision iteratively.

Participants experienced the four mission scenarios of privacy,
accuracy, property and accessibility in identical sequences (see
Figure 1) of encountering an ethical dilemma, making the first
decision based on prerequisites and intuition, collecting related
information, simulating available evaluation approaches, making
the final decision, reviewing the feedback offered by the game,
and finally reflecting on the decision.

Taking the mission scenario of privacy issues as an example,
Figure 2 illustrates each game phase with actual screenshots.
Participants were required to practice their ethical thinking and
collect information, including the related theories, perspectives,
and environmental data, in these situated tasks and contexts.
They were also allowed to simulate the consequences of
following different evaluation approaches. After they made the
final decision, the participants received the rewarding/punitive
feedback from the game. Their decision-making process,
including their evaluations of theories, environmental factors,
and professional conduct, was recorded in its entirety and
visualized at the end of each mission scenario for their reflection.

Simulation Model in the Game

This study simulated the ethical decision-making process in
game-based ethical analysis training to assist informaticists in
coping with new ethical dilemmas presented by information
technologies and services. To ensure a comprehensive ethical
decision-making process, the theoretical model of the General

Theory of Marketing Ethics, or GTME (Hunt and Vitell, 1986),
was adopted to design a systemic ethics game. GTME combines
the different philosophical considerations of duty (Audi, 1998),
rights (Lindblom, 2011), virtue (Koehn, 1995), and utility
(Crisp, 1997), and it provides detailed descriptions of important
constructs and the interrelationships of individuals’ reasoning
processes in making ethical decisions. Possible external factors
that affected ethical judgments were included and represented in
the game, as shown by the blue markers in Figure 3.

As the original model (Hunt and Vitell, 1986) suggested that
the ethical decision-making process could be a feedback loop
involving manifold factors, such as the types of ethical dilemmas
and the environments of culture, industry, organization,
and personal experiences, this complex model offered ample
alternatives and factors for players to explore in response to
different contexts. Therefore, the designed game transformed
these factors into corresponding game elements (see Figure 4),
including the related documents, literature, and stakeholders that
the player-learners encountered during the phase of “collecting
information.” The opinions and concerns of stakeholders, such
as colleagues, family members, and customers, were provided as
external factors to allow participants to perceive consequences
from different viewpoints. In addition, to balance the positive and
negative consequences, as suggested by Hunt and Vitell (1986),
for the two alternatives of A and B in each scenario, the game
provided equal numbers of supporting and opposing comments
from the surroundings. In addition, legal rules and professional
codes of ethics were provided as deontological norms for
players’ reference, along with illustrations of critical concepts
to help participants to understand the norms and professional
conduct. The players were required to evaluate whether the
documents affected their ethical decisions. Participants’ time
spent on navigating the circumstances and making the decision
was also recorded to investigate the efficiency of the decision-
making process.

More importantly, GTME (Hunt and Vitell, 1986) identified
an individual’s ethical judgment as a function of both
deontological and teleological evaluations. In the deontological
path, individuals’ decisions were based on their understanding
of the ethical norms along with their duties, rights, or virtues.
In the teleological path, individuals made ethical judgments
according to their estimation of consequences, including the
probability that each consequence would occur, the desirability
of each consequence, and the importance of each stakeholder.
As shown in Figure 5, to follow the different evaluation paths in
the designed game, the player-learners were able to experiment
with different evaluation paths and simulate the consequences of
decisions made under the selected evaluation, which were based
on real events and cases in the past. Furthermore, based on the
different philosophical perspectives of ethics, four non-player
characters were created as representatives of specific viewpoints.
The Elf of Utility provided consequence-based evaluations based
on utilitarianism (Crisp, 1997); the Elf of Intuition provided duty-
based evaluations based on intuitionism (Audi, 1998); the Elf of
Rights provided rights-based evaluations based on Rawl’s theory
of rights (Lindblom, 2011), and the Elf of Virtue provided virtue-
based evaluations based on Aristotle’s teachings (Koehn, 1995).
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TABLE 1 | Scenarios and alternatives design.

Ethical dilemma

Mission scenarios

Privacy issue

Accuracy issue

Property issue

Accessibility issue

You have been assigned the task of setting up a registration system for a workshop. You used to have an in-house registration system, but
recently you've seen many other companies use Facebook as an alternative for event registration since it's more convenient to collect
participants’ information. Being the system developer, what will you do?

Alternative A: Use Facebook Forms for workshop registration.
Alternative B: Use the original in-house registration system.

One day after a regular system update, you have found an error in a customer’s purchase record which could affect his/her rewards points
afterward. What will you do?

Alternative A: Correct the customer’s purchase record.
Alternative B: Do not amend this record until an official meeting to approve the correction.

You got a call from your sister. She needs system management software to complete her school assignment. It just so happens that you
have the licensed software, purchased by your company. Will you lend it to your sister?

Alternative A: Lend the licensed software to your sister.
Alternative B: Do not lend the licensed software to your sister. Find open-source software for her instead.

You are in charge of customer relationship management. However, an inquiry from a senior citizens group has been put on hold by you
because senior customers are not the company’s primary consumers. One day when you are trying to handle it, another inquiry from your
previous customer comes in. Will you continue to put the original inquiry on hold?

Alternative A: Continue to put the original inquiry on hold.
Alternative B: Respond to the inquiries on a first-come, first-served basis.

4 Mission Scenarios

Opening Ending
(Privacy, Accuracy, Property, Accessibility)
. Collect Eth|c§ Reflection
Dilemma . . > evaluation Feedback .
information and Sharing
approaches

Consequence-based Culture

Teleological process |

Duty-based Industry

Individual

|

|

Organization I

Virtue-based ‘

|
I
| Rights-based
I

Deontological process |

FIGURE 1 | The flow of the game.

Critical elements of these theories were explicitly illustrated,
and players could simulate the consequences by giving different
weights to each element of these theories (see Figure 5).

Hunt and Vitell (1986) claimed in GTME that perceived
positive consequences would influence teleological evaluations
positively, and teleological evaluations would also affect moral
intention directly; therefore, situational constraints such as
opportunities to adopt an alternative might result in behaviors
that were inconsistent with moral intention. While previous
studies (Thong and Yap, 1998; Al-Rafee and Cronan, 2006;
Moores and Chang, 2006; D’Arcy and Devaraj, 2012) were
challenged by the complexity of GTME due to the difficulty
of representing multiple situational elements and consequences

with survey instruments, in this current study, the simulation
game was adopted to overcome the barriers of representation of
constructs and interrelationships and to test the complete model
in one instance.

Experiment Setup

Subjects

The subjects for this study were pre-service information
professionals, namely, college students majoring in computer
science (CS) or library and information science (IS), randomly
sampled based on the local statistics of the distribution
of majors (Ministry of Education, 2021). The numbers of
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FIGURE 2 | Screenshots of the designed game.
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FIGURE 3 | The structure of the simulation model used in the game (Hunt and Vitell, 1986).

students majoring in CS (47,196; 3.89%) and IS (41,459
3.42%) are similar, both exceeding 40,000 students and
accounting for nearly 4% of the total population of college
students in Taiwan every academic year. The valid number
of participants was 40 college students from 7 universities
around Taiwan, of which 20 were IT majors from departments
of computer science, computer engineering, or electronic
engineering, and 20 were IS majors from departments of
library and information science, information management, or
information communication. All the participants were invited
to participate in the experiment and play the information
ethics game individually in a laboratory environment. They

completed the four mission scenarios in the computer game,
and their responses, behaviors, and performances were recorded
under their consent.

Measures

In addition to the game metrics (see Figure 6), which recorded
participants’ instances of accessing information, paths, and
dwelling times on the game elements, a self-developed test for
information professionals (Yueh and Lin, 2015) was adopted and
distributed before and after the experiment to assess participants’
knowledge of information ethics. The pre-test and post-test
each consisted of 16 situational questions with similar themes
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and identical levels of difficulty regarding ethical dilemmas
in the domain of computer and information science. The
participants were required to reason and determine if the conduct
was informationally ethical. To investigate participants’ gaming
experiences, a questionnaire consisting of 12 items was used
to inquire about their interactions with the game features and
overall satisfaction with the gaming and learning experiences.
Example questions for investigating participants interaction with
the game features were, “Did you notice there was a document on

professional codes of ethics in the game? (Yes/No);” and “How
helpful to you was the available document in making the final
decision? (1-6; Not at all to Extremely).”

RESULTS AND DISCUSSION

All 40 participants completed the four mission scenarios of
the game designed in this study. Exactly half of them were
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FIGURE 6 | The collection and presentation of game metrics. (A) Players’ inputs, session length, and total playtime were stored. (B) Visualization of the player’s

TABLE 2 | Total playtime and session length (in seconds).

Items Total playtime Opening S1 Privacy S2 Accuracy S3 Property S4 Accessibility Ending
Participants
All 2953.8 70.9 1174.3 573.3 545.2 510.5 81.5
CS 2810.3 69.8 1132.7 541.8 512.3 473.2 84.8
IS 3097.2 721 1215.8 604.9 578.2 547.9 78.3
Use of elves
Teleological 57.2 125.0 39.1 33.3 31.6
Utility 57.2 125.0 39.1 33.3 31.6
Deontological 54.4 110.4 26.4 37.5 29.3
Duty 54.8 109.5 42.2 37.6 29.8
Right 59.7 118.3 46.0 42.2 32.1
Virtue 48.8 103.3 33.1 32.6 26.0
IS majors from the departments of library and information  TABLE 3| Efficiency of making decisions.
science and information management science, and the other T .
. . Mission scenarios Mean SD t
half were CS majors from the departments of computer science,
computer engineering, and electrical engineering. The sample S$1-Privacy
sizes for graduate and undergraduate students were similar, First decision 7.84 5.763
with 22 graduate students and 18 undergraduates participating. ~ Final decision 4.683 6.876 2.868™
The following sections present the analysis of the participants’ $2-Accuracy
behaviors and learning performances from the perspective First decision 3.192 3.123
of the efficiency and effectiveness of their ethical decision-  Final decision 1.337 0.5 3.883*
making processes. S3-Property
First decision 4.695 6.94
Player’s Learning Behaviors Captured by Final decision 2.67 5.497 1.406
the Game Metrics S4-Accessibility
The total playtime of all participants spent on the designed F?rSt dec'élén 6435 8.119
game was about 50 min (M = 2953.8 s, SD = 907.4 s). The Final decision 2125 497 s.004™
players spent the most time on the mission scenario of privacy o <0.01.

(M =1174.3 s, SD = 465.8 s), and the least time on the mission
scenario of accessibility issues (M = 510.5 s, SD = 180.2 s).
Participants’ uses of different elves indicated their references to
different evaluation methods, and the players spent more time
on teleological evaluation with the Elf of Utility (57.2 s), which
provided consequence-based information for assessment. Table 2
summarizes the time spent on different areas of the game content.

Table 3 summarizes the time spent for the participants to
complete their reasoning and reach judgments in the mission
scenarios, whether they were ethical or not. It was found that
the participants spent significantly less time making the final
decisions than the first decision (M = 5.54 s, SD = 1.43 s) except

for the mission scenario of property issues, which suggested that
playing the simulation game improved participants efficiency of
reaching a judgment.

Regarding the quality of the ethical decisions, Table 4 presents
a summary of players’ judgments made in every mission scenario
and the major basis for their ethical judgments, derived from
their uses of and assessments made with every theory-based
elf. The game metrics suggested that the participants were
able to make ethical judgments when encountering issues of
information accuracy, property, and accessibility using both
teleological and deontological evaluation. They were more likely
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TABLE 4 | Effectiveness of making ethical decisions.

Mission scenarios Players’ judgment

Basis for ethical judgment

Utility-based Duty-based Rights-based Virtue-based
S1 Privacy Right 6 9% 22 33% 21 32% 17 26%
Wrong 18 40% 9 20% 5 1% 13 29%
Total 24 22% 31 28% 26 23% 30 27%
Accuracy rate 25% 71% 81% 57%
S2 Accuracy Right 25 19% 37 27% 37 27% 36 27%
Wrong 1 33% 1 33% 0 0% 1 33%
Total 26 19% 38 28% 37 27% 37 27%
Accuracy rate 96% 97% 100% 97%
S3 Property Right 29 23% 32 25% 35 28% 30 24%
Wrong 1 25% 1 25% 0 0% 2 50%
Total 30 23% 33 25% 35 27% 32 25%
Accuracy rate 97% 97% 100% 94%
S4 Accessibility Right 29 22% 36 27% 32 24% 37 28%
Wrong 3 43% 1 14% 2 29% 1 14%
Total 32 23% 37 26% 34 24% 38 27%
Accuracy rate 91% 97% 94% 97%
A 35% B 45%
20% 40%
35%
25% o
20% 25%
15% w% I I I I
10% 15%
10%
0% 0%
S1 Privacy S2 Accuracy S3 Property S4 Accessibility S1 Privacy S2 Accuracy S3 Property S4 Accessibility
mUtility-based W Duty-based M Right-based  m Virture-based mUtility-based W Duty-based W Right-based  m Virtue-based
FIGURE 7 | Comparison of participants’ actual and subjective evaluation paths by mission scenario. (A) Actual uses of evaluation paths to reach ethical judgments.
(B) Subjective adoption of evaluation paths and viewpoints.

TABLE 5 | Comparison of pre- and post-tests of information ethics.

Information science

Computer science

Pre-test Post-test Pre-test Post-test

Mean SD Mean SD t Mean SD Mean SD t
Privacy 7.5 1.701 9.1 2.49 -3.31* 6.15 1.785 7.05 1.932 —2.651*
Accuracy 7.55 2.259 10.05 1.932 —4.544* 5.95 2.395 9.4 1.569 —5.705*
Property 7.4 3.604 9.2 2.648 —2.155* 5.85 2.996 7.05 2.724 —1.955
Accessibility 1.1 3.919 6.05 3.348 —B5.777* 0.7 2.155 41 3.076 —4.587*
Total score 48.4 13.732 64.2 14.34 —4.981* 40 12.482 53.25 12.904 —5.229*
*0 < 0.05.

to make ethical judgments when they were not biased in any
of the evaluation paths and had balanced reference to each
theoretical consideration. However, the provision and study of
professional ethics and legal rules in the game also helped
the participants to make moral judgments by deontological
evaluation approaches. The highest average accuracy rate (94%)

was achieved by those who made decisions using rights-based
evaluation, followed by duty-based (91%), virtue-based (86%),
and utility-based (77%). On the other hand, reaching an ethical
judgment on privacy-related issues using teleological evaluation
with reference to utilitarianism seemed the most challenging
for all the participants. As many participants (31/40, 77.5%)
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TABLE 6 | Evaluation of the simulation game.

Evaluation IS (N = 20) CS (N =20)
Game interaction M SD M SD
Playing the game improved my knowledge of information ethics 5.05/6 0.887 5.2/6 0.951
Playing the game improved my awareness of ethical issues and perspectives 5.4/6 0.883 5.25/6 0.91
Playing the game improved my future decision making in the workplaces 5.1/6 0.912 4.95/6 1.191
Playing the game improved my confidence in dealing with ethical issues in the future 4.6/6 1.046 4.9/6 0.968
Game interface features

The four mission scenarios 5.17/6 1.1 4.83/6 1.25
Resource documents introducing the four theoretical issues 4.18/6 1.43 3.63/6 1.34
Professional ethical conduct 4.53/6 1.31 3.53/6 1.5
Stakeholders’ concerns 5/6 1.03 4.85/6 1.18
Visualization of my judgments 3.29/6 1.69 2.9/6 1.62
The provision of alternative perspectives by the elves 4.39/6 1.29 4.3/6 1.17
Provision and visualization of first and final decisions 4.83/6 1.3 4.45/6 1.32
Reflecting on the decision and sharing my thoughts with others 3.82/6 1.63 3.72/6 1.49

pointed out in their reflections on decisions, the conflicts
of interest among different stakeholders were so apparent
that the participants found it difficult to identify the utilities
of the decisions.

Interestingly, the game invited every participant to indicate
the most decisive theoretical viewpoint in each mission scenario
by selecting the most valuable elf, and the results of this
subjective selection differed from the above-described behaviors
exhibited in the actual decision-making processes captured by the
game. Figure 7 presents participants’ actual uses of evaluation
paths to reach ethical judgments, as well as their subjective
reliance on a specific viewpoint to make a judgment in every
mission scenario. While the actual uses of rights and duties
for deontological evaluation resulted in ethical judgments, the
results of the subjective selection suggested that 30.0% of the
participants perceived their decisions to be based primarily on
utility, followed by rights (29.4%), duty (21.9%), and finally
virtue (18.8%). In addition, participants who were CS and IS
majors showed different preferences in the evaluation paths for
different ethical issues. For the privacy-related issues, participants
majoring in computer science and engineering (CS) exhibited
a clear tendency to rely on utilitarianism to make decisions
(11/20, 55%), while those who majored in information and library
science (IS) counted primarily on rights-based evaluation to
make judgments (12/20, 60%).

Learning Performance of Professional

Information Ethics

Aligned with the results of the game metrics, participants’
learning performances, measured by the information ethics
test, suggested significant growth in making correct judgments.
Table 5 compares participants’ scores in the pre- and post-
test. The results suggested that the number of correct ethical
judgments in different contexts increased significantly after
playing the game. While the IS-majors and CS-majors performed
significantly differently on the pre-test (f = —4.891, p < 0.01),
it was found that IS-majors were more aware of ethical issues

and considerations due to the human-centered nature of their
discipline and professional conduct (LAROC, 2002; Fallis, 2007;
IFLA, 2012; ALA, 2021).

On the other hand, as the game provided conceptual
knowledge about ethics theories and professional ethics in the
form of resource documents and non-player characters (elves),
at the end of the game, all participants were asked to respond
to four short-answer questions about their understanding of
the four theoretical viewpoints. The qualitative analysis of the
participants’ answers showed that the majority of the participants
established a basic understanding of the four major ethics
theories, and they were able to make well-reasoned arguments
and see multiple perspectives to approach information ethics
issues. Specifically, 97.5% of the participants correctly described
consequence-based evaluation based on utilitarianism, and 80.0,
75, and 65% appropriately interpreted rights-based, duty-based,
and virtue-based viewpoints, respectively.

Learning Experiences of Information
Ethics With the Simulation Game

The player-learner participants gave high appraisals on the
simulation game in terms of its interactions and interface.
As shown in Table 6, using a six-point scale, participants
regarded playing the simulation game as the most helpful to
raise their awareness of ethical issues and multiple perspectives
(M =5.33/6), improve their understanding of information ethics
(M = 5.13/6) and decision-making skills in the workplaces
(M =5.01/6), and increase their confidence in dealing with ethical
issues in the future (M = 4.8/6). Participants’ evaluations of the
game features obtained from both the quantitative survey and
qualitative interviews suggested that the participants regarded the
game elements of four mission scenarios (M = 5.0/6) and different
stakeholders’ concerns (M = 5.0/6) as the most helpful. These
two elements, which were the core of this simulation game, were
originally designed to reinforce the representation of authentic
situations and external factors that would affect players™ ethical
judgments. The participants also appreciated the provision and
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visualization of players’ first and final decisions (M = 4.6/6),
for this review helped them to associate their ethical judgments
with their intentions. The four elves (M = 4.3/6) functioned to
guide the player-learners to discover the alternative perspectives
behind the ethical decisions which they had not known or noticed
before, and in the interviews, several participants reflected on
their motivation in investigating how ethical decisions might
affect others in terms of their rights, duties, and utilities. Finally,
participants’ affirmation of the integration of professional ethical
conduct with the mission scenarios (M = 4.0/6) also provided
empirical support for the design intention of this simulation
game to translate deontological norms into field practices
(McNamara et al., 2018; Saltz et al., 2019). As the participants
became aware of the importance of a professional code of ethics,
several interviewees mentioned they would be able to deal with
ethical issues earlier in their future practices by referencing the
relevant professional conduct. Some even considered developing
their own codes of ethics within their organizations as necessary
to guide customized professional conduct within the specific
organizational environment.

CONCLUSION

This study simulated the ethical decision-making process in
game-based ethical analysis training to assist informaticists in
coping with new ethical dilemmas brought about by information
technologies and services. Taking advantage of the nature of the
game to deal with conflicting desires, this study designed and
developed a simulation game as an authentic and autonomous
learning environment for teaching pre-service information
professionals about information ethics, a subject that heavily
involves decision making, dilemmas, and conflicts between
personal and social desires. Using the theoretical framework
of GTME (Hunt and Vitell, 1986) as the simulation model,
which encompassed a comprehensive process for ethical decision
making, the game elements of stories, characters, scenarios, and
tasks were developed accordingly. A total of 40 pre-service
information professionals were recruited to evaluate whether the
game mechanism was compatible with modern field practices
and whether the simulation game assisted their learning of
information ethics. According to the results of the player-
learners’ evaluations, the theoretical propositions concerning
simulation in the design of the game-based ethical analysis
training were confirmed. Both the efficiency and effectiveness
of the participants’ decision-making process were improved.
They were able to apply rules, consider consequences, see
multiple perspectives, and perceive issues within the game,
and they performed better on making ethical judgments after
playing it. Participants’ overall satisfaction with the learning
experiences proved the feasibility of game-based training for
information ethics.

Methodologically, this study contributes to the field studies
of decision science by adopting the mechanism of a simulation
game to represent the complex situational elements and
consequences of the ethical decision-making process, which in
the past was a challenge due to the limitations of the survey
instruments (Thong and Yap, 1998; Al-Rafee and Cronan, 2006;

Moores and Chang, 2006; D’Arcy and Devaraj, 2012). The
designated simulation game was able to capture and test the
complete decision-making models of every player-learner in
one instance, as supported by the research findings of the
differences in the valid uses of evaluation paths from self-
perceived preferences. The results offered evidence supporting
the use of the game designed in this study as a complete learning
environment for both learning and evaluation of information
ethics. While several limitations, including the one-off session
experiment and relatively small sample size, should be noted, the
systematic and empirical investigation conducted in this study on
supporting information professionals’ ethical decision-making
process through simulation games could serve as a basis for
designing assessment tools in the future, as it has found critical
elements for designing serious games. Based on the findings of
the study, the designed serious game that accommodates the
structural curriculum within university teaching and students’
self-directed learning can serve as a useful learning resource
for pre-service information professionals. The game contains
comprehensive and critical information ethics issues, which can
not only be used as supplementary materials in information
engineering and science classes but provides learners with
sufficient opportunities for contextual practices. As this study
offers a useful framework to inform the design of game-
based ethical analysis training for both instructional and self-
directed learning uses, given the highly contemporary nature of
information ethics, it is also suggested that further studies or
practices could extend or incorporate more contexts, cases, or
examples in the future.
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