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Abstract

Background: There has been an increase in interest in emotion in engineering

and science ethics education. There is also evidence that emotional content in

case studies may improve students' learning and enhance awareness, under-

standing, and motivation concerning ethical issues. Despite these potential bene-

fits, however, emotions' relationship to moral reasoning remains controversial,

with ongoing debate as to how much and in what way emotional content

impacts on moral reasoning. Furthermore, only limited empirical research has

explored how emotions affect students' moral reasoning in educational settings.

Purpose: The purpose of this study was to determine whether mild to mod-

erate compassion-induced engineering ethics case contents affected the moral

reasoning schemas activated in students.

Design/Method: We conducted experimental research using the Engineering

and Science Issues Test (ESIT). First, we modified the six case studies of the

ESIT, to increase the compassion associated with the cases' protagonists to a

mild to moderate level. We tested this instrument with 207 participants to

ensure the changes did affect compassion without impacting on other potential

emotions. Then, in a second study with 305 participants, we investigated

whether the changed compassion intensity of the protagonists in the case

studies affected the moral reasoning schemas activated in participants.

Results: The induction of mild to moderate compassion did not impact the

moral reasoning schemas activated. Findings also show that we managed to

affect compassion intensity in the case studies without changing other emotions.

Conclusion: This study reveals how to include a targeted emotion in engi-

neering case studies in order to improve students' learning without affecting

the moral reasoning schemas activated.
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1 | INTRODUCTION

Engineering is often conceived as a highly rational and technocratic activity in which emotions are seen as irrelevant or
even detrimental to good decision making (Cech, 2013; Kellam et al., 2018; Lönngren, Adawi, & Berge, 2021). Similarly,
the dominant traditions in moral psychology have long focused on rational thinking in moral reasoning, rather than on
emotions (Haidt, 2001, 2012). It is perhaps not surprising then that when engineering and moral psychology are
brought together in form of engineering ethics, emotions have not, historically, been seen as terribly important. Indeed,
as Tormey (2020) has pointed out, the term “emotion” is hardly mentioned at all in a number of mainstream engi-
neering ethics textbooks (e.g., Fleddermann, 2011; Harris et al., 2013; Van de Poel & Royakkers, 2011). There has, how-
ever, been some growth in interest in emotions in engineering ethics (e.g., Roeser, 2010, 2012, 2020) and in engineering
ethics education (Hess et al., 2019; Hess et al., 2021; Hess, Beever, et al., 2017; Hess, Strobel, & Brightman, 2017;
Sunderland, 2014; Sunderland et al., 2014).

Emotion has been argued to be important in enabling engineers to fully recognize and understand engineering risks
(Roeser, 2012), while the emotional process of empathy, for example, has been identified as important in enabling engi-
neers to properly assign value in ethical decision making (Hess et al., 2021). In addition to contributing to ethical recog-
nition and judgment, emotions such as guilt and shame have also been identified as playing an important role in
ethical motivation (e.g., Higgs et al., 2020). A further potential benefit of including emotions in engineering ethics edu-
cation is pedagogical: Thiel et al. (2013) have found that the inclusion of information about the emotional state of the
case's protagonist in ethics cases also increased participants' learning. There is also, however, evidence that this peda-
gogical effect may be most evident when the intensity of the emotion included is mild to moderate (Watts
et al., 2017, p. 27).

Despite these arguments and evidence in favor of including emotional information in engineering ethics cases,
there remain many questions about the impact of emotional information on ethical decision making. While
Roeser (2010, 2012), for example, sees emotions as a source of “ethical insight” which can nourish the ethical reasoning
of engineers, others see emotions as producing “ethical intuitions” which cloud rational thinking in engineering
(Pawley, 2009) and consequently results in poor ethical decision making (Bloom, 2010; Kelly & Morar, 2014;
Prinz, 2011). Hoffman (2008) has identified that, for example, while empathetic distress is typically associated with pro-
social behavior, it can also affect people's decision-making process and, when very intense, can lead to withdrawal from
ethical engagement. Since a person's approach to moral reasoning can be understood as being shaped by the pre-
reflective moral reasoning schemas that are activated in response to a situation (J. Rest, Narvaez, Bebeau, &
Thoma, 1999), and since the schemas activated are influenced by both the person's moral dispositions and by factors
specific to the context (Thoma & Dong, 2014), it is worthwhile to explore how contextual factors (such as the emotion
of the case's protagonist) affect the moral reasoning schemas that are activated by cases.

In doing so, however, it is important to move beyond a focus on emotions in general, and explore specific emotions.
While Higgs et al. (2020) found guilt and shame has positive impacts on ethical motivation, Kligyte et al. (2013), for
example, have found anger to be disruptive of ethical decision making. Emotions that respond to suffering in others
such as empathetic distress and compassion have been identified as particularly relevant both in moral motivation and
moral understanding, but also in potentially shifting the moral reasoning employed in a situation. Indeed, there is good
reason to think that compassion may be a particularly important emotion to explore (Haidt, 2003). This leads to the fol-
lowing research question:

Research question: Does the inclusion of information related to mild to moderate compassion of protagonists in
engineering ethics cases affect the moral reasoning schemas activated in students?

2 | BACKGROUND

2.1 | What are emotions?

Various fields of study define emotions in a wide range of different ways (Bellocchi, 2019). However, it is often argued
that emotions contain five components: (i) the cognitive component (appraisal of a situation), (ii) the neurophysiolog-
ical component (bodily changes, such as changes in heart rate), (iii) the motivational component (action tendencies,
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such as avoidance behavior), (iv) the motor expression component (including facial expressions), and (v) the subjective
feeling component (Atiq & Loui, 2022, p. 3; Scherer, 2005, p. 691).

According to multicomponent models, emotional episodes develop over time with a narrative structure involving an
evaluation of a situation, linked to physiological changes in the body, subjective experiences of those changes, and a
tendency to act and think in particular ways as a result (Shuman & Scherer, 2014). Alongside this, sociological perspec-
tives emphasize that a number of the emotional components are influenced by socially constructed, culturally
influenced definitions as well as linguistic labels (Lindquist, 2021) that provide an internal framework for emotions
(Turner & Stets, 2005, p. 9).

Emotions, therefore, do not exist independently from cognition, as is frequently implied in folk theories of emotion.
Nor are emotions solely the result of psychological or physiological processes. Emotions are dependent on and inter-
connected with cognition, bodily changes, subjective experiences, culture, language, and social structures.

2.2 | The role of emotion and reason in moral judgment

Philosophers have debated the roles of emotion and reason in moral judgments for centuries. While some stressed that
moral judgments are driven by reasoning, others stressed the important role of emotions in moral judgments
(e.g., Hume, 2003; Kant, 2002). These debates have also influenced moral psychology. For much of the last 70 years, the
dominant tradition in moral psychology was influenced by the work of Kohlberg (1969) who focused on the role of rea-
soning in pro-social behavior, and whose work has been described as a sustained attack on what he saw as irrational
emotive theories of moral development (Haidt, 2001). This almost exclusive focus on rationality in ethical decision
making has, however, also long been questioned. Gilligan (1982) argued that Kohlberg's exclusive focus on rationality
reflected a gendered and patriarchal perspective and argued in favor of a focus on care ethics. In parallel, researchers
on empathy (e.g., Batson et al., 1981, 1997; Hoffman, 2000, 2008) also highlighted that a reasoning-based approach was
quite limited in its ability to explain pro-social behavior. The 1990s and early 21st century saw something of an “emo-
tional revolution” (Sutton & Wheatley, 2003) in psychology as in many other disciplines, and this had a notable impact
on thinking and researching on the role of emotions in decision making in general (Lerner et al., 2015) and in ethical
decision making in particular (Haidt, 2001; Kim, 2022; Roeser, 2012).

These changes were reflected within the Neo-Kohlbergian approach to moral judgments, which expanded to include
four components: awareness that an ethical issue exists (moral sensitivity or understanding); ability to apply principles
to reason about the issue (moral reasoning); a motivation to act (moral motivation); and a disposition to act in poten-
tially challenging circumstances (moral character or moral agency) (Bebeau, 2002; Bebeau et al., 1999; Narvaez &
Rest, 1995). At the same time, the conceptualization of moral reasoning itself also shifted. Within the Kohlbergian
framework, moral reasoning had typically been understood as progressing through a series of developmental stages
from childhood to adulthood, with mature moral reasoning (called post-conventional moral reasoning) being character-
ized by a disposition to make judgments based upon the wider social good rather than only based on personal interest
(pre-conventional reasoning) or societal conventions (conventional reasoning). This understanding shifted in the 1990s
to a schema-based view of moral reasoning. Schemas are understood to be mental models that guide perception, inter-
pretation, imagination, and problem solving (Firat & McPherson, 2010). While schemas are understood as cognitive
constructs, emotions are described as integral to moral schemas and operate as signals “activating schemas' salience,
intensity and content in people's everyday lives” (Firat & McPherson, 2010, p. 354) In the schema-based model, when
faced with a moral judgment, people automatically and intuitively apply particular moral schemas in making the judg-
ment (Thoma & Dong, 2014, p. 56). While these schemas are developmentally ordered, individuals with more life expe-
rience are more likely to activate post-conventional schemas than those with less experience. However, contextual
factors, such as emotional information, also influence the schemas activated in any moral judgment.

2.3 | Moral emotions

Part of the development of thinking on the relationship between emotion and moral reasoning has been a move from
thinking about emotion in general to a focus on particular emotions. The emotions relevant to ethics decision making
are often referred to as moral emotions, described as those “that are linked to the interests or welfare either of society
as a whole or at least of persons other than the judge or agent” (Haidt, 2003, p. 853). Haidt distinguishes a number of
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families of moral emotions: shame, for example, is one of the members of the “self-conscious family” of moral
emotions, along with embarrassment and guilt. These three emotions are also called inner-directed negative
(Rudolph & Tscharaktschiew, 2014) or self-critical (Moll et al., 2008) emotions and are seen as important in motivating
people to act ethically. Other important moral emotions include anger, contempt, and disgust, which are the members
of the “other-condemning family” and are generally directed toward those who do not act ethically. Positive emotions
such as gratitude and elevation are the members of the “other-praising family”; people may feel these emotions when
they see one act with kindness to another.

Perhaps the most commonly referred to emotional construct in the moral emotion framework is empathy: this
resides in the final family of moral emotions, the “other-suffering family.” Indeed, although the term empathy is widely
used, it is a somewhat problematic term in that the same term is used to refer to numerous distinct concepts: Batson
(2009), for example, has identified eight distinct phenomena, all of which are referred to as empathy, while Hess and
Fila (2016) emphasize that empathy includes both emotional and non-emotional (cognitive) components. They identify
two distinct emotions within the construct of empathy: “empathetic distress” and what they refer to as “empathetic
concern.” Similarly, Haidt (2003, p. 862) identifies two specific emotions within the empathy construct; empathetic dis-
tress and compassion, which are both described as members of this “other-suffering family.” Of these, the emotion of
“compassion” deserves particular attention.

2.3.1 | Compassion as a moral emotion

Lazarus defines compassion as “being moved by another's suffering and wanting to help” (1991, p. 289). The terms
“sympathy” and “pity” are synonyms for compassion (Haidt, 2003). Compassion requires (i) knowledge that another is
suffering, (ii) identification with the sufferer, and (iii) knowledge of what the sufferer is experiencing (Cassell, 2002).
Nussbaum (2001, p. 301) defines compassion as “a painful emotion occasioned by the awareness of another person's
undeserved misfortune.” For Nussbaum (2013, pp. 142–143), there are three cognitive elements to the emotion of com-
passion: the judgment of size (something terrible happened to someone); the judgment of non-desert (the person suffers
undeservedly); and the eudemonistic (similar possibilities) judgment (one must regard oneself as similarly vulnerable).
According to Haidt (2003, p. 862), compassion “is elicited by the perception of suffering or sorrow in another person”
and has been seen as an important contributor to pro-social behavior.

While compassion has been seen as important contributors to pro-social behavior, it has also been identified that,
along with empathetic distress, it may shift the moral reasoning schemas activated by a situation away from those asso-
ciated with post-conventional moral reasoning. Prinz (2011) has argued that empathy has significant shortcomings as a
basis for moral action. Batson et al. (1995) found that people made decisions about patient care that would benefit one
patient and have a negative impact on others when they were encouraged to empathize with that patient. Compassion
is also typically more strongly felt toward those who are similar to the person experiencing the emotion
(Hoffman, 2008), and this may lead to action in favor of in-group members and to a failure to take responsibility for
effects on those who are perceived to be different to or distant from the decision maker. Similar arguments have been
made by Bloom (2010) who argues that a reason-based approach to ethics is more productive than one that is emotion-
ally informed or driven.

These arguments arise in the context when the person making the moral judgment experiences compassion. In engi-
neering ethics learning, however, the picture is more complicated in that ethics cases typically refer to action not by the
learner but rather by the case's protagonist. To understand this dynamic better, we need to look more closely at ethics
education in engineering.

2.4 | Engineering and ethics education

It is perhaps inevitable that engineering, which is commonly considered as a profession based solely upon rationality
(Cech, 2013; Guntzburger et al., 2019; Kellam et al., 2018), has been affected by the rationalist models in teaching and
learning ethics, and therefore it is not surprising that engineering ethics education has commonly focused on profes-
sional ethical standards and on teaching ethical reasoning skills to engineering students by providing them with codes
of ethics, moral principles, and opportunities to practice reasoning using these principles (Kim & Jesiek, 2019;
Morrison, 2020; Tormey, 2020; Walling, 2015; Yadav & Barry, 2009), rather than on engagement with emotions.
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Although engineering ethics remains very rationality-oriented, there is a growing interest in emotion in engineering
education (Lönngren et al., 2023; Lönngren, Bellocchi, et al., 2021; Villanueva et al., 2018) and this is reflected in a
growing literature on emotions in engineering ethics education also. Examples include Pantazidou and Nair (1999) and
Riley et al. (2009) who have argued for engineering design to be reframed through an ethics of care perspective. While
Snieder and Zhu (2020) acknowledge that both the professional (e.g., codes and standards) and philosophical
approaches can meet specific ethics education goals in engineering, they argue that neither of these approaches is suffi-
cient to engage students in authentic moral learning on a personal level. They emphasize the importance of connecting
ethics education with engineers' hearts. Roeser (2012) has argued that emotions play a key role in the understanding of
technological risk, while Davis (2015) has argued that because emotion is inherent to the work of engineers, it must be
engaged with as part of the engineering ethics education process. Sunderland (2014) and Sunderland et al. (2014) have
looked at how this can be done through work on student voice and on reflection tasks on ethics cases.

Indeed, the use of case studies is one of the most prominent methods used in engineering ethics education (Colby &
Sullivan, 2008; Herkert, 2005; Hess & Fore, 2018; Martin, Conlon, & Bowe, 2021), and it has been suggested that “there
is widespread agreement that the best way to teach professional ethics is by using cases” (Harris et al., 1996, p. 94).
Nonetheless, Thiel et al. (2013) have claimed that little is known about the features of ethics cases that make them
effective as educational tools. Hess et al. (2019) have explored how an emotionally engaged process can be used to con-
sider ethics cases in practice, using a Scaffolded, Interactive, and Reflective Analysis (SIRA) approach. They have found
that the approach led to increases in (cognitive) empathetic perspective-taking. They also found that empathetic distress
was reduced, which they interpreted as being the result of enhanced emotion regulation skills.

2.5 | Case studies and emotional content

While much of this work has focused on the way in which emotions are made explicit and processed in the analysis of
ethics cases, emotions can also be made more or less present in the ethics cases themselves. Here the focus is not on
emotion in the learners themselves but on how they respond when faced with emotional information within cases.
Higgs et al. (2020) looked at the effect of including emotions information in case studies by altering cases such that the
protagonist in the case was described in neutral tones (no emotion condition), or was described as feeling remorse and
regret (guilt condition), diminished and worthless (shame condition), or foolish (embarrassment condition). They
found that, in the shame condition, learners reported highest levels of personal responsibility, while those in the guilt
condition saw the problem as more pressing. They note, “contrary to common thought, experiencing no emotion while
in an ethical dilemma may actually result in cognitive processes that could lead to less ethical decisions” (2020, p. 53).

Much of the focus on emotions in engineering and science ethics thus far has been on the way in which emotional
information may improve ethical awareness and understanding (e.g., Davis, 2015; Riley et al., 2009; Roeser, 2012) or
ethical motivation and agency (e.g., Higgs et al., 2020). There is also some evidence that, in addition to the role that it
plays in ethical decision making, emotions may also play a role on learning ethical decision making. Thiel et al. (2013)
also included emotions in case studies through explicitly identifying emotions felt by the case's protagonist (“X feels
less guilt and more anger. X is angry …”). They found that emotional case content improved the participants' memory
of the material included in the cases and also their ability to apply the same ethical principles to a different case. Thus,
there is some evidence that emotional content may directly aid learning. It is possible, however, that when it comes to
emotions in ethics cases, more is not always better. A meta-analysis of 66 studies by Watts et al. (2017) on the effective-
ness of ethics instruction found that low to moderate realism and emotional content was associated with greater
learning gains than higher levels of emotional content.

This is an important finding to consider in the context of engineering ethics education. The case study tradition in
engineering has been informed by work in law, business, and teacher education (Martin, Conlon, & Bowe, 2021;
Merseth, 1994), and this has generally led to a focus on realistic cases that allow for exploration of how concepts and
theories may apply in a complex reality. It may be, however, that the realism that makes cases applicable in such set-
tings may also make them less appropriate in engineering ethics. Realistic engineering ethics case studies often involve
large-scale death and destruction (Netherlands Flood Disaster of 1953, the Ford Pinto Case, Hyatt Regency Walkway
collapse, Volkswagen emissions scandal, Challenger and Columbia Space Shuttle disasters, Chornobyl, the Bhopal
Union Carbide disaster, and others). This represents a high level of emotional content (even if emotions are not made
explicit). It may be that such emotional content can lead to empathetic overarousal (Hoffman, 2008), which leads stu-
dents to withdraw from, rather than engage with, these cases.
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2.6 | The gap in the literature

In summary then, there are potentially good reasons for including emotion of case protagonists as part of the engineering
ethics learning experience. It has been argued that emotions play an important role in ethical decision making by providing
information that allows people to better recognize and understand technological risks and their impacts on other people.
The literature cited above shows that emotions have also been linked to increased ethical motivation to act, and ethical
agency to persist in doing the right thing. There have been some experiments with bringing emotions into learning through
building them into the processing of ethical reflection, but this can also be done through directly including emotions in
ethics cases used in engineering education. Indeed, evidence suggests that some (mild to moderate) emotional information
in ethics cases in science and engineering settings may have positive impacts on students' learning in addition to its effects
on their decision making. The inclusion of emotions in ethical learning and decision making remains controversial, how-
ever. It has been argued that rather than providing ethical insight, emotions such as empathic distress and compassion
may cloud rational thinking, affect moral reasoning, and, consequently, hinder “good” ethical decision making. In educa-
tional settings, the problem is further complicated because learning gains have been found through the inclusion of mild to
moderate emotional information related to case protagonists, but the impact of this on moral reasoning of learners is
unclear. The evidence does also suggest that not all emotions are equal in this process. There is some evidence on the posi-
tive roles that guilt and shame, for example, may play in ethical motivation, but embarrassment was not found to have a
similar positive effect (Higgs et al., 2020), while anger has been found to have a negative effect (Kligyte et al., 2013). Histori-
cally, empathy has been a significant focus of interest in ethics discussions; however, the term “empathy” is now used to
cover a wide variety of different emotions and non-emotional phenomena. In this sense, it perhaps makes sense to focus
more narrowly on a specific emotion that is part of the wider empathy phenomenon: compassion.

This leads us to the empirical question that this research aims to address: Does the inclusion of information related
to mild to moderate compassion of protagonists in engineering ethics cases affect the moral reasoning schemas acti-
vated in participants?

If it does, then this would have to be considered in the design of ethical cases. If it does not, it suggests that pedagog-
ical benefits of including emotional information related to case protagonists should be more widely exploited than has
been the case until now.

3 | METHOD

We conducted this research as an experimental design with two stages. Before we could assess the impact of increased
compassion on students' moral reasoning in engineering cases, we first had to ensure that we could effectively increase
the level of compassion associated with cases, without at the same time altering the other emotions linked to the case.
In Stage 1, therefore, we attempted to change only the intensity level of compassion in the engineering case studies.
Then, we conducted Stage 2 to explore if this increase in compassion-related information in the case studies impacted
the moral reasoning schema activated in students.

3.1 | Measures

In this research, we used the Engineering and Science Issues Test (ESIT), which was developed by Borenstein et al. (2010).
It is a context-specific (engineering and science issues), valid, and reliable moral reasoning development measure and has
previously been used in engineering ethics education research (Clancy, 2020; Kerr et al., 2016; see Hess & Fore, 2018 for a
summary). It is designed around six case studies, is based on the Neo-Kohlbergian understandings of moral reasoning
development, and is adapted from the Defining Issues Tests (DIT-1 and DIT-2) (Borenstein et al., 2010; J. Rest et al., 1997;
J. Rest, Narvaez, Bebeau, & Thoma, 1999; J. R. Rest, Narvaez, Thoma, & Bebeau, 1999; Thoma & Dong, 2014).

We used the French version of the ESIT, which was already translated and used for a previous study (French was
the first language of the study participants). For the earlier study, the original English language ESIT was translated
into French by a native French speaker. The French version was then reverse-translated into English by a native
English speaker. The comparison between the original and reverse-translated versions allowed the translation to be val-
idated. For the present study, the questionnaire was again piloted with 20 participants to revalidate the language and
readability. Minor changes in names and terminology were made to reflect the cultural context (the name of the
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protagonist in the first case was changed from “Jameson” to “Jade,” for example). Additionally, the first author
performed the whole data collection process in case the participants had questions related to the instruments. However,
no questions were reported about the language's clarity during or after the data collection process.

3.1.1 | Inducing compassion and measuring emotions in case studies in Stage 1

We designed our study in Stage 1 to test if changes to the text of the ESIT cases increased the level of compassion of the
protagonist in the cases without at the same time changing other relevant emotions. Since mild to moderate emotion
appears to be associated with better learning (Watts et al., 2017, p. 27), our goal was to induce mild to moderate com-
passion in the cases. This meant we decided to avoid explicitly naming the emotion of compassion in the cases (as Thiel
et al., 2013 had done) and to avoid the kind of death and destruction common to many ethics case studies. As noted
above, compassion requires the (i) knowledge that another is suffering, (ii) identification with the sufferer, and
(iii) knowledge of what the sufferer is experiencing (Cassell, 2002). The six case studies from the ESIT were adapted to
induce compassion as follows: (i) an emotional target was added where necessary (i.e., a person or people that could be
the focus of compassion); (ii) a similarity between the decision maker and the emotional target group was added
(to increase identification); and (iii) evidence of potential distress of the target was included (to ensure knowledge of
the sufferer's condition). In order to ensure comparability of control and experimental case studies, the emotional target
was also added to the control case studies. For example, in the original version of the ESIT, the first case is as follows:

Engineer Jameson owns stock in RJ Industries, which is a vendor for Jameson's employer, Modernity, Inc.,
a large manufacturing company. Jameson's division has been requested by management to cut one vendor:
either RJ Industries or Pandora Products, Inc. Pandora Products makes a component that is slightly higher
in quality and slightly more expensive than that made by RJ Industries. Management and the other engi-
neers in her division do not know that Jameson has a financial interest in one of the two vendors.

First, we only added an “emotional target” as follows (in bold below – neither bold font nor the text in square
brackets appeared in the research instrument itself ):

Engineer Jameson owns stock in RJ Industries, which is a vendor for Jameson's employer, Modernity, Inc.,
a large manufacturing company. Jameson has a lot of interaction with the main sales representative
for Jameson's company's products in both RJ Industries and Pandora Products [emotional
target]. Jameson's division has been requested by management to cut one vendor: either RJ Industries or
Pandora Products, Inc. Pandora Products makes a component that is slightly higher in quality and slightly
more expensive than that made by RJ Industries. Management and the other engineers in her division do
not know that Jameson has a financial interest in one of the two vendors.

This version was used for the control group. Then, we added both a similarity between decision maker and target
group and potential distress of the target group as follows (again neither bold text not text in square brackets was used
in the experiment itself):

Engineer Jameson owns stock in RJ Industries, which is a vendor for Jameson's employer, Modernity, Inc.,
a large manufacturing company. Jameson has a lot of interaction with the main sales representative for his
company's products in both RJ Industries and Pandora Products, both of whom are a similar age to
Jameson and all three also graduated from the same university [similarity]. Jameson's division has
been requested by management to cut one vendor: either RJ Industries or Pandora Products, Inc. Pandora
Products makes a component that is slightly higher in quality and slightly more expensive than that made
by RJ Industries. Jameson knows that this decision could have a negative impact on the career of
the sales representative affected [evidence of distress]. Management and the other engineers in her
division do not know that Jameson has a financial interest in one of the two vendors.

The same process was followed for all six case studies. After modifying the six case studies of the ESIT, in Stage
1 each case was followed by a question, which asked the participants to rate the extent to which the central character

KOTLUK and TORMEY 7
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(e.g., in Case 1; the protagonist is Jameson) in the case feels each of a set of moral emotions taken from the typologies
of Haidt (2003), Rudolph and Tscharaktschiew (2014), and Moll et al. (2008). These were guilt, shame, embarrassment,
pride, anger, contempt, compassion/sympathy, gratitude, regret, awe, and distress. For example, in the case described
above, participants were asked “to what extent do you think Jameson feels each of the moral emotions included in the
list below.” Each emotion was rated using an 8-point scale (from 0 to 7; 0=not at all to 7= very strong). Next, they had
opportunity to add and then rate other emotions which they thought were not on the list.

3.1.2 | Measuring moral reasoning schemas activated in Stage 2

We designed Stage 2 to investigate if the changed compassion intensity of the protagonist in the case studies affected the
moral reasoning schemas activated in participants. The ESIT, like the DIT before it, is designed to measure moral reasoning
development by assessing which moral reasoning schema are activated in a set of quite generic and context-free cases
(Thoma & Dong, 2014). It was therefore suitable for use in Stage 2 of this research to assess if moral reasoning schemas
activated in a moral judgment setting are affected by the inclusion of mild to moderate compassion of case protagonists.

In the Neo-Kohlbergian framework, individuals are thought to pass through different developmentally ordered periods
in the development of their moral reasoning. These include one in which the moral reasoning schema activated in generic
moral judgment situations (referred to as “bedrock schema”) are largely focused on rewards and punishments for decisions
(pre-conventional moral reasoning); a period in which the bedrock schema activated are largely guided by social norms,
rules, and practices (conventional moral reasoning); and finally a period in which the bedrock schema activated apply uni-
versal principles to ethical decisions to make their own decisions (post-conventional moral reasoning) (J. Rest, Narvaez,
Bebeau, & Thoma, 1999; J. R. Rest, Narvaez, Thoma, & Bebeau, 1999; Thoma & Dong, 2014).

The ESIT includes six case studies that are related to engineering and science issues designed as moral dilemmas.
The dilemmas contain minimal contextual information such that they are thought to activate bedrock schema. The six
moral dilemmas in the ESIT are followed by a series of 12 statements that respondents are asked to rate and rank in
terms of their importance in the decision. The objective of the ESIT, like the DIT before it, is to activate moral schemas
to the extent that individuals have developed them and to assess their importance in a given judgment. If a statement
taps into the participant's preferred schema, they will rate it as highly important and rank it accordingly. Alternatively,
when a participant encounters a statement that does not make sense or comes across as simplistic and unconvincing, it
receives a low rating or is passed over for the following item.

In the ESIT, each of the 12 statements accompanying the case study are associated with one of these schemas of
moral reasoning development, or with a nonsense category which is included as a validity check (Borenstein
et al., 2010). Considering the ESIT's first case, (presented in Section 3.1.1), an example of a post-conventional item is,
“Will Jameson's decision potentially cause harm to the public?”; a conventional item is, “Is it required by law that
Jameson report that she owns the stock?”; a pre-conventional item is, “If Jameson remains silent, will RJ Industries
hire her in the future?”; and, a nonsensical item is, “Is now a good time to buy Pandora stock?” (Examples derived
from Borenstein et al., 2010). Items that refer to emotion as a component in decision making (e.g., “Will Mary feel
guilty if someone dies later?”) are coded in the ESIT as pre-conventional. Some of the original ESIT cases did not
include the opportunity to rank and rate statements related to taking emotion into account in decision making. We
therefore added an emotion-related item to these cases (e.g., in the first case we added “How does Jameson feel about
the decision?”). The rating of these statements was averaged to compute an “emotion in decision making” score.

In the ESIT, the schemas that the participants activated are measured via the P-index and N2-index based on
the participants' ranking of post-conventional items (for more detail on the ESIT and the P-index and N2-index
used in DIT-1, DIT-2 and ESIT, refer to Borenstein et al. (2010), J. Rest et al. (1997); J. R. Rest, Narvaez, Thoma,
and Bebeau (1999); J. Rest, Narvaez, Bebeau, and Thoma (1999) and, Thoma and Dong (2014)). The P-index is cal-
culated based on respondents' rating of statements associated with post-conventional moral reasoning schemas. It
therefore ignores information about the comparative weighting of statements linked to pre-conventional and conven-
tional moral reasoning schemas. The N2-index was developed to also include comparative information on post-
conventional statements and statements related to pre-conventional reasoning schemas. Thus, the N2-index is gener-
ally preferred over the P-index (J. Rest, Narvaez, Bebeau, & Thoma, 1999; Thoma & Dong, 2014), although both are
commonly reported. Researchers are advised to use the N2-index as a summary index when examining graduate
and professional school populations because the N2-index better distinguishes differences among the upper level of
those who reason with post-conventional schema, with the P-index regarded as being acceptable for university-level
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populations (Thoma & Dong, 2014). In this study, we therefore report both the P-index and N2-index, which were
calculated based on the formulas Borenstein et al. have provided (2010, p. 394).

3.2 | Participants

We recruited participants via an experimental pool shared between a large technical university and a general university in
mainland Europe in both stages (N= 207 in Stage 1 and N= 305 in Stage 2). The experimental pool contains more than
6000 registered participants and allows participants' recruitment based on various selection criteria, such as language, age,
gender, faculty, main field, educational level, and previous participation in specific experiments. Ethical approval for this
study was granted from the institutional research ethics committee. Participants were not asked for any identifiers
(e.g., name or other ID). Basic demographic data were collected (e.g., gender, majors, and educational level). In both stages,
the instruments were administered on paper and in French, and the testing procedures lasted 60min. Therefore, participants
whose mother language was French were recruited in both stages and the recruited participants were randomly assigned to
groups: they randomly took either the control or experimental (compassion-induced) versions of the instruments.

3.2.1 | Stage 1 participants

Table 1 breaks down the participants' demographic statistics for Stage 1. These students all came from the technical uni-
versity where students complete a 3-year Bachelor cycle before undertaking a consecutive Master. Almost all students
in the technical university complete an engineering qualification; only a minority take non-engineering degrees (e.g., in
architecture, physics, chemistry, or mathematics). The number of participants in the control and experimental groups
were roughly equal: 104 and 103. Those identifying as women made up 43% of the sample. The largest group by educa-
tional level were first-year engineering students (38%), while 26% of the sample were Master students.

3.2.2 | Stage 2 participants

In Stage 2 we recruited 305 participants. We excluded questionnaires from the analysis if they met one of several exclu-
sion criteria offered by Borenstein et al. (2010):

• Failed to complete 24 or more rating questions (equivalent to two dilemmas);
• Failed to complete nine or more ranking questions (approximately two dilemmas);
• Received a “nonsense” score of 11 or more points.

TABLE 1 Demographics of participants in Stage 1.

Demographic group

Experiment (N= 104) Control (N= 103) Total (N= 207)

N % N % N %

Gendera Men 55 52.88 63 61.16 118 57.00

Women 49 47.12 40 38.84 89 43.00

Another gender 0 0 0 0 0 0

Majors Engineering sciences 97 93.57 97 94.18 194 93.72

Other 7 6.73 6 5.82 13 6.28

Educational level First year bachelor 39 37.49 39 37.86 78 37.68

Second year bachelor 18 17.30 15 14.56 33 15.94

Third year bachelor 23 22.11 19 18.44 42 20.28

Master 24 23.07 30 29.12 54 26.08

aIn the French language questionnaire, the gender options were Masculin, Féminin, and Autres. We have translated this into English as “men,” “women,” and
“another gender.”

KOTLUK and TORMEY 9

 21689830, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/jee.20538 by B

ibliothèque D
e L

'E
pfl-, W

iley O
nline L

ibrary on [20/06/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



After applying the above metrics to the participants' responses, we excluded 5 questionnaires out of 305 from the
analysis. In total, we included 300 (150 control group and 150 experimental group) questionnaires in the analysis.

Table 2 breaks down the participants' demographic statistics for our Stage 2 study. The number of participants in both the
experimental and control groups was equal, and the demographic characteristics of the participants in the two groups were
almost the same. This study drew on participants in both the general university and the technical university. Overall, 44% iden-
tified as women, and just over half had a major which would lead to an engineering qualification (engineering sciences). The
largest group of participants by educational level were first-year students (47%) and by age were those between 18 and 20years
(52%). Finally, while 54% of the participants have had formal exposure to ethics education in the past, 41% had not.

4 | FINDINGS

4.1 | Findings from Stage 1: Assessing the emotionality of the control and experimental
cases

The norm with the DIT and ESIT is not to present data from each case separately but rather to report a mean average
score across the six cases. We adopted a similar procedure to measure the emotionality of the adapted ESIT cases, and
therefore we report the mean average across the six cases. We performed descriptive statistics for each emotion and
group. Then, we conducted independent two-sample t-tests on the differences in each mean for the groups. We also cal-
culated Cohen's d effect size for the comparisons. Table 3 provides means and standard deviations, while Table 4
presents the comparisons for each moral emotion. We marked the results in Tables 3 and 4 that are significant at the
p = .05 level.

Considering the means, the emotions that the experiment group participants identified as most felt by the protago-
nists in the case studies were embarrassment (M= 3.84, SD= 1.54), compassion (M= 3.74, SD= 1.33), and guilt
(M= 3.40, SD= 1.38), whereas the emotions the participants thought the protagonists felt the least were awe (M= 0.38,

TABLE 2 Demographics of the participants in Stage 2.

Demographic group

Experiment (N= 150) Control (N= 150) Totala (N= 300)

N % N % N %

Gender Men 85 56.66 78 51.99 163 54.33

Women 63 41.99 70 46.66 133 44.33

Another gender 2 1.33 2 1.33 4 1.33

Majors Engineering sciences 79 52.66 88 58.66 167 55.60

Social sciences 29 19.33 24 15.99 53 17.70

Other 42 27.99 38 25.33 80 26.70

Educational level First year bachelor 74 49.33 66 43.99 140 46.70

Second year bachelor 25 16.66 23 15.33 48 16.00

Third year bachelor 19 12.66 22 14.66 41 13.70

Master 30 20.00 29 19.33 59 19.70

NAb 2 1.33 10 6.66 12 4.00

Age 18–20 years 79 52.66 78 51.99 157 52.3

21–23 years 55 36.66 58 38.66 113 37.7

24–35 years 16 10.66 14 9.33 30 10

Ethics education Yes 81 53.99 81 53.99 162 54.00

No 60 39.99 62 41.33 122 40.70

NA 9 5.99 7 4.66 16 5.3

aFive questionnaires were excluded according to exclusion criteria.
bNA means no answer.
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SD= 0.58), gratitude (M= 0.46, SD= 0.66), and pride (M= 1.03, SD= 0. 97). A similar pattern is evident in the control
group, with the only notable difference being that the rating for compassion is lower (M= 2.45, SD= 1.36). We analyzed
each case separately to identify whether there were major differences between compassion scores. Compassion stayed
low to moderate across all cases; the lowest score was 1.44 and the highest was 4.83, on a 0–7 range.

As Table 4 shows, there was no significant difference between the experiment and control groups in guilt, shame,
embarrassment, pride, anger, contempt, gratitude, regret, awe, and distress. However, there was significant difference
between the experiment and control groups in compassion (Experiment [M= 3.74, SD= 1.33] and Control [M= 2.45,
SD= 1.36]; t [205]= 6.881, p< .001). Also, the effect size was large (Cohen's d= 0.96). Finally, there were no significant
differences between means in terms of gender, major, and the educational level.

4.2 | Findings from Stage 2: Assessing the impact of different levels of compassion on
moral reasoning

The goal of Stage 2 was to assess whether the increase in the intensity of compassion associated with the protagonist in
the cases impacted upon the moral reasoning schemas activated in the participants. First, we conducted two-sample
t-tests or ANOVA on the differences in P-index and N2-index for comparisons. The results of these tests are provided in
tables across several groupings. We marked the results in the tables that are significant at the 5% level. We also calcu-
lated Cohen's d effect size for differences.

The tables present (Table 5) the means and standard deviations for the P-index and N2-index, and then present
(Table 6) the means comparisons (t-test or ANOVA) for the P-index and N2-index by groups and subgroups.

TABLE 3 Means and standard deviations for each of the moral emotions by groups.

Moral emotions Group Mean (M) Standard deviation

Guilt Experiment 3.40 1.38

Control 3.15 1.36

Shame Experiment 2.25 1.33

Control 2.32 1.26

Embarrassment Experiment 3.84 1.54

Control 3.95 1.61

Pride Experiment 1.03 0.97

Control 0.98 0.74

Anger Experiment 2.56 1.06

Control 2.55 1.10

Contempt Experiment 2.16 1.20

Control 2.19 1.14

Compassion/sympathya Experiment 3.74a 1.33

Control 2.45a 1.36

Gratitude Experiment 0.46 0.66

Control 0.32 0.56

Regret Experiment 2.13 1.45

Control 2.20 1.30

Awe Experiment 0.38 0.58

Control 0.33 0.75

Distress Experiment 3.00 1.73

Control 2.94 1.60

aStatistically significant difference p < .05.
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As Tables 5 and 6 show, despite the fact that the experimental group were exposed to cases that had a significantly
higher level of compassion associated with the protagonists, there was effectively no difference in post-conventional
moral reasoning schema activation between the control and experimental groups. Similar results were found for the
experiment and control groups in the P-index: (Experiment [M= 0.474 SD= 0.124] and Control [M= 0.481, SD= 0.127]
groups; t [298]=�0.505, p= .614, d= 0.05) and in the N2-index (Experiment [M= 4.777, SD= 2.605] and Control
[M= 4.749, SD= 2.540] groups; t [298]= 0.093, p= .926, d= 0.01). Put simply, the higher level of compassion of the
protagonists in the experimental cases did not affect the moral reasoning schema activated in the participants. We also
examined the “emotion in decision making” scores to see whether they differed between the control and the experi-
mental group. There was no evidence of any difference in rating of these scores (Experiment [M= 2.754, SD= 0.872]
and Control [M= 2.807, SD= 0.886] groups, t (298)=�0.525, p= .60, d=�0.06).

TABLE 4 Independent samples t-test for each of the moral emotions by groups.

Moral
emotions F Significance t df

Significance
(p)

Mean
difference

Standard
error

95%
confidence

Cohen's
da

Guilt 0.01 0.89 1.33 205 0.182 0.255 0.190 �0.12 0.632 0.19

Shame 0.91 0.34 �0.40 205 0.688 �0.072 0.180 �0.42 0.282 0.03

Embarrassment 0.20 0.65 �0.50 205 0.617 �0.109 0.219 �0.54 0.322 0.07

Pride 4.32 0.03 0.38 205 0.699 0.046 0.120 �0.19 0.284 0.04

Anger 0.00 0.94 0.07 205 0.945 0.010 0.149 �0.28 0.305 0.00

Contempt 0.41 0.52 �0.17 205 0.862 �0.028 0.162 �0.34 0.292 0.02

Compassion/
sympathy

1.15 0.28 6.88 205 0.000b 1.288 0.187 0.91 1.658 0.96a

Gratitude 3.42 0.06 1.64 205 0.102 0.139 0.084 �0.02 0.307 0.23

Regret 2.46 0.11 �0.37 205 0.707 �0.072 0.191 �0.45 0.305 0.05

Awe 0.00 0.98 0.53 205 0.597 0.049 0.093 �0.13 0.233 0.07

Distress 0.98 0.32 0.26 205 0.794 0.060 0.231 �0.39 0.517 0.03

aCohen's d= 0.20 indicates a small effect, d= 0.50 indicates a medium effect, and d= 0.80 indicates a large effect.
bStatistically significant difference p < .05.

TABLE 5 Means and standard deviations (SD) for the P-index and N2-index by groups.

P-index N2-index

Mean SD N Mean SD N

Group Experiment 0.474 0.124 150 4.777 2.605 150

Control 0.481 0.127 150 4.749 2.540 150

TABLE 6 Comparisons (t-test) for the P-index and N2-index by groups.

Indexes

Levene's test t-Test for equality of means

Cohen's
daF Significance t df

Significance
(two-tailed)

Mean
difference

Standard
error
difference

95% confidence

Lower Upper

P-index 0.010 0.920 �0.505 298 0.614 �0.007 0.014 �0.036 0.0212 0.05

N2-index 0.022 0.883 0.093 298 0.926 0.027 0.297 �0.557 0.612 0.01

aCohen's d= 0.20 indicates a small effect, d= 0.50 indicates a medium effect, and d= 0.80 indicates a large effect.
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As Table 7 and 8 present, for the whole sample there is no clear pattern of gender differences. While there is a
gender difference in the P-index (Women [M= 0.491, SD= 0.117] and Men [M= 0.463, SD= 0.130], t [294]=�0.1.96,
p= .051, d= 0.226), the N2-index scores are not significantly different (Women [M= 5.000, SD= 2.538] and Men

TABLE 7 Means and standard deviations for the P-index and N2-index by gender.

Gendera

Men Women

Indexes Group Mean Standard deviation N Mean Standard deviation N

P-index Experiment 0.458 0.128 85 0.491 0.115 63

Control 0.467 0.131 78 0.491 0.118 70

N2-index Experiment 4.434 2.639 85 5.190 2.538 63

Control 4.580 2.468 78 4.829 2.544 70

aThose identifying with a gender other than man or woman were not included in this analysis because of the small sample size (n= 4).

TABLE 8 Comparisons (ANOVA) for the P-index and N2-index by gender.

Indexes Sum of squares df Mean square F Significance

P-index Between groups 0.063 3 0.021 1.352 0.258

Within groups 4.520 292 0.015

Total 4.583 295

N2-index Between groups 23.207 3 7.736 1.188 0.314

Within groups 1900.659 292 6.509

Total 1923.866 295

TABLE 9 Means and standard deviation for the P-index and N2-index by ethics courses.

Ethics courses/education

Yes No

Indexes Group Mean Standard deviation N Mean Standard deviation N

P-index Experiment 0.485 0.118 81 0.456 0.134 60

Control 0.472 0.122 81 0.490 0.138 62

N2-index Experiment 4.751 2.754 81 4.835 2.573 60

Control 4.897 2.232 81 4.478 2.972 62

TABLE 10 Comparisons (ANOVA) for the P-index and N2-index by ethics courses.

Indexes Sum of squares df Mean square F Significance

P-index Between groups 0.045 3 0.015 0.924 0.430

Within groups 4.555 280 0.016

Total 4.520 283

N2-index Between groups 6.788 3 2.263 0.327 0.806

Within groups 1935.613 280 6.913

Total 1942.401 283
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[M= 4.504, SD= 2.552], t [294]=�1.667, p= .097, d= 0.196). We then looked at how the results compared between
control and experimental, controlling for gender. The participants' gender had no significant impact between control
and experimental groups with respect to the P-index (Women-Experiment [M= 0.491, SD= 0.115] and Men-
Experiment [M= 0.458, SD= 0.128]; Women-Control [M= 0.491, SD= 0.118] and Men-Control [M= 0.467,
SD= 0.131]; [F{3,292}= 1.352, p= .258]) and N2-index (Women-Experiment [M= 5.190, SD= 2.538] and
Men-Experiment [M= 4.434, SD= 2.639]; Women-Control [M= 4.829, SD= 2.544] and Men-Control [M= 4.580,
SD= 2.468]; [F{3,292} =1.188, p= .314]).

One of the demographic questions on the ESIT asked respondents to report the amount of their prior exposure to
ethics education. More than half of the participants (N= 162, 54%) in our research either reported prior ethics experi-
ence or received a full semester of ethics course. However, as Tables 9 and 10 show, there was no significant differences
between control and experimental groups with respect to the P-index (F[3,283] = 0.924, p= .430) and N2-index
(F[3,283] = 0.327, p= .806) when controlling for prior ethics experience.

As Tables 11 and 12 show, an analysis of the participants' P-index and N2-index, when controlling for additional
demographic variables, did not yield any significant results. There was no significant difference between control
and experimental groups when controlling for age cohorts with respect to the P-index (F[5,299]= 0.478, p= .793)
and N2-index (F[5,299]= 0.897, p= .484). No significant difference was found between control and experimental
groups when controlling for participants' educational level in the P-index (F[5,287]= 0.300, p= .912) and N2-index
(F[5,287]= 0.309, p= .907). There was no significant difference between control and experimental groups in the
P-index (F[5,299]= 0.407, p= .844) and N2-index (F[5,299]= 0.168, p= .974) when controlling for participants'
major.

TABLE 11 Means and standard deviation for the P-index and N2-index by age, educational level, and major.

Age

18–20 years 21–23 years 24–35 years

Indexes Group Mean
Standard
deviation N Mean

Standard
deviation N Mean

Standard
deviation N

P-index Experiment 0.473 0.111 79 0.477 0.135 55 0.466 0.146 16

Control 0.474 0.127 78 0.498 0.127 58 0.451 0.130 14

N2-index Experiment 4.730 2.535 79 4.941 2.768 55 4.440 2.486 16

Control 4.375 2.562 78 5.261 2.594 58 4.708 1.890 14

Educational level

First year bachelor Second and third year bachelor Master

Indexes Group Mean
Standard
deviation N Mean

Standard
deviation N Mean

Standard
deviation N

P-index Experiment 0.462 0.119 74 0.476 0.123 44 0.487 0.129 30

Control 0.482 0.131 66 0.470 0.124 45 0.486 0.130 29

N2-index Experiment 4.642 2.689 74 4.602 2.581 44 5.162 2.428 30

Control 4.626 2.365 66 4.667 2.566 45 5.023 2.882 29

Major

Engineering sciences Social sciences Other

Indexes Group Mean
Standard
deviation N Mean

Standard
deviation N Mean

Standard
deviation N

P-index Experiment 0.472 0.124 79 0.460 0.142 29 0.487 0.111 42

Control 0.489 0.136 88 0.476 0.106 24 0.466 0.119 38

N2-index Experiment 4.700 2.817 79 4.683 2.167 29 4.985 2.511 42

Control 4.857 2.680 88 4.711 2.562 24 4.522 2.222 38
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5 | DISCUSSION

We designed our Stage 1 study to test whether the changes we made to the ESIT cases increased the level of compassion
in the case studies without changing other emotions. The question in Stage 1 was: “Does the inclusion of information
aimed to induce mild/moderate compassion in the case study protagonist change the emotional character of the case
studies?”

As is seen in Tables 3 and 4, the participants rated the moral emotions at low to moderate level even if they rated
some emotions like embarrassment and shame somewhat higher than others. This means that the original case studies
already had an emotional character. The results of case studies examining engineering ethics demonstrate that even
events that seem as though they are not emotionally charged evoke emotional responses when they unfold
(Dunbar, 2005). We have similar findings here. Prior studies, however, suggest that the intensity of emotion should be
considered because intensive emotional exposure can lead to withdrawal (Hoffman, 2000), and it can reduce student
learning from engineering case studies (Watts et al., 2017). On the other side, educational research on emotions shows
that emotionality impacts positively learning, engagement, and memory (Pekrun et al., 2017; Pekrun & Linnenbrink-
Garcia, 2012; Tyng et al., 2017). In our research, the findings, regarding the means, show that the intensity of moral
emotions in the case studies was at low to moderate levels, including the targeted emotion, namely compassion. How-
ever, the difference between control and experimental instruments is large (d= 0.96) and statistically significant
(t [205]= 6.881, p< .001) only for the targeted emotion (compassion). Stage 1 shows that our method for inducing the
targeted emotion was successful, without affecting the other emotions of the original case studies.

We designed Stage 2 to investigate whether the mild to moderate compassion of the protagonist in the case studies
impacts the moral reasoning schema activated in participants. Within the Neo-Kohlbergian framework, emotionally
driven moral decision making is seen as reflecting pre-conventional moral reasoning schema. If the hypothesis that the
inclusion of emotional information would drive or affect decision making was correct, we would have expected to see a
change in post-conventional moral reasoning in the experimental group in Stage 2 of our study. As Tables 5 and 6

TABLE 12 Comparisons (ANOVA) for the P-index and N2-index by age, educational level, and major.

Indexes Sum of squares df Mean square F Significance

Age

P-index Between groups 0.038 5 0.008 0.478 0.793

Within groups 4.677 294 0.016

Total 4.715 299

N2-index Between groups 29.649 5 5.930 0.897 0.484

Within groups 1943.853 294 6.612

Total 1973.501 299

Educational level

P-index Between groups 0.024 5 0.005 0.300 0.912

Within groups 4.466 282 0.016

Total 4.489 287

N2-index Between groups 10.263 5 2.053 0.309 0.907

Within groups 1871.596 282 6.637

Total 1881.859 287

Major

P-index Between groups 0.032 5 0.006 0.407 0.844

Within groups 4.682 294 0.016

Total 4.715 299

N2-index Between groups 5.615 5 1.123 0.168 0.974

Within groups 1967.886 294 6.693

Total 1973.501 299
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show, we found in Stage 2 that the emotional content of the case studies does not appear to affect the moral reasoning
schema activated: participants in both control and experimental groups had effectively identical levels of post-
conventional moral reasoning (P-Index is 0.481 for the control and 0.474 for the experimental group; N2-Index is 4.749
for the control group and 4.777 for the experimental group). The differences are very small and not statistically signifi-
cant. As a result, an increase to mild to moderate levels of compassion in the case protagonist did not seem to have an
impact on moral reasoning schema activated in participants.

The developers of the DIT-2 and ESIT often report scores by demographic variables such as gender, age, educational
level, and majors to present the reliability and validity of the tests, as a way of verifying that the DIT-2 and ESIT scores
are reacting as intended (Borenstein et al., 2010; J. R. Rest, Narvaez, Thoma, & Bebeau, 1999; Thoma & Dong, 2014).
We also carried out a similar analysis. While some researchers have found significant differences in the indexes
between women and men participants (J. R. Rest, Narvaez, Thoma, & Bebeau, 1999), others have not (Borenstein
et al., 2010). Our findings do not show a consistent pattern of difference between women and men participants; while
the difference is statistically significant for the P-index, it is not statistically significant for the N2-index. In both cases,
Cohen's d indicates a small effect. Broadly speaking, this lack of clear gender difference is in line with what Borenstein
et al. (2010) found. There are studies in different fields which report that compared with women, men participants
exhibited lower empathic concern (Baron-Cohen & Wheelwright, 2004; Eisenberg & Lennon, 1983) and also that emo-
tional empathy can cause gender differences in moral judgments (Rosen et al., 2016). However, we did not find gender
differences in the impact of the emotional information on moral reasoning. The gender differences in both Stage 1 and
Stage 2 were small.

The developers of the DIT-2 (J. Rest, Narvaez, Bebeau, & Thoma, 1999) stated that the scores were expected to be
higher for individuals with more life experience than those with less experience. Indeed, although the findings of the
research on the relation between age, gender, emotional empathy, and moral decision making are controversial, Rosen
et al. (2016) found that emotional empathy mediates age and gender effects on moral decisions. In our study, dividing
the participants into groups based on their age yielded no difference in the impact of emotional information on moral
reasoning (P-index and N2-index). However, this is not surprising given that most are quite similar in age.

5.1 | Implications for practice

Our starting point for this study was that including some specific types of emotional information in cases might have a
positive learning impact. Nonetheless, we probably underestimated just how emotional engineering ethics cases already
are. When Higgs et al. (2020) explored the role of specific emotions in engineering cases, they described their control
condition as being “neutral in tone and did not elicit any emotions” (2020, p. 35). Similarly, at the outset, we worked on
the belief that the pre-existing cases that did not explicitly aim to induce emotions would not, in fact, elicit any. Our
Stage 1 study showed us that this assumption was wrong: even in their neutral format, students identified that the pro-
tagonist in the case study would feel a wide range of moral emotions including embarrassment, guilt, compassion, and
anger. The clear implication here is that even when emotional elicitation is not the intention, ethics cases are not emo-
tionally neutral. This is an important finding, since it implies that emotional processing should be a constituent part of
how ethics cases are explored whenever cases are used. We noted above that emotions are typically not presented as an
important factor in mainstream engineering ethics texts (such as Fleddermann, 2011; Harris et al., 2013; or Van de
Poel & Royakkers, 2011). At the same time, these texts are filled with emotionally resonant cases about dam failures,
exploding space shuttles, crashing trains, and collapsing buildings. Watts et al. (2017) have noted that such realistic
cases seem to be among the pedagogically least valuable cases. Given how emotionally resonant our (rather more
gentle and small-scale) cases were found to be, it does seem likely that these more extreme cases involving large-scale
death and destruction may lead to empathetic over-arousal (Hoffman, 2008) unless these emotions are effectively
processed. Some models for processing emotions as part of engineering ethics teaching have been explored by Hess,
Strobel, and Brightman (2017), by Hess et al. (2019), and by Sunderland et al. (2014). The work of Walther et al. (2017)
and Walther et al. (2020), while not focused on ethics per se, also provides relevant models.

Our primary focus was not on the emotional processing of cases however, but rather on the elicitation of emotions
within cases. Those who criticize the elicitation of emotions in ethics cases often point to a risk that emotions such as
compassion can affect moral decision making. We found that this was not the case. Although there was a large
(d= 0.96) change in the level of compassion identified with the case study protagonist between the control and experi-
mental setting, this change did not lead to an impact on the moral reasoning schemas activated in participants as
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measured by the ESIT. Another way of framing this finding is to say that the ESIT is robust enough that the inclusion
of mild to moderate compassion related information in the cases does not change the bedrock schema activated by the
cases and does not affect the ESIT's ability to measure moral reasoning development. While a key feature of the DIT
family of tests is that the cases contain little contextual information in order to ensure that they activate bedrock
schema, we have found that the inclusion of contextual information linked to mild to moderate levels of compassion
does not change the schema activated in participants. If the inclusion of such information might lead to learning bene-
fits (Thiel et al., 2013), and if it does not come at a cost in terms of impacts on moral reasoning schema activated in stu-
dents, then it certainly seems to make sense to include such information in ethics cases.

5.2 | Limitations

Our study was carefully designed, used a pre-existing instrument that has been found to be valid and reliable (the
ESIT), and had sufficiently large numbers of participants in both studies to have adequate power to be able to draw
meaningful conclusions. Nonetheless, like all studies, it has some limitations.

In this study, we used the ESIT to assess moral reasoning schema activated. As discussed above, schemas are acti-
vated, in part as a result of a person's level of moral reasoning development, and in part as a result of contextual factors
in the situation. While the kind of emotional information we included does not appear to have impacted the moral rea-
soning schema activated, it remains possible that more intense emotional information would affect the moral reasoning
schema activated (and consequently would affect the ESIT's ability to identify a participant's bedrock schema). Emo-
tional intensity has also been identified as important in ethics education (Watts et al., 2017). This study did not address
higher intensity levels of emotion: it studied the impact of mild to moderate compassion in case study protagonists.

The discussion on emotions in engineering and engineering ethics have moved rapidly in the last few years. While
emotions were only mentioned in passing by Barry and Herkert (2014) in their review of the field, and while Davis
(2015) was still making the case to engage with emotions in general only 8 years ago, there is now a recognition that
not all emotions are the same and we need to distinguish between the different impacts of emotions such as guilt,
shame, embarrassment, anger, pride, awe, distress, and compassion. Emotional intensity has also been identified as
important in ethics education (Watts et al., 2017). This study did not address emotions in general or across different
intensity levels: it studied the impact of mild to moderate compassion in case study protagonists. Further research is
clearly needed to see how other moral emotions impact on learning and on reasoning.

The ESIT, like the DIT, assesses moral reasoning not by asking a person what they themselves would do in a sce-
nario but rather what the principal character (protagonist) should do, and how important different factors should be in
that decision (see Martí-Vilar, Escrig-Espuig, & Merino-Soto, 2023 for a summary of reviewing of moral reasoning mea-
sures). In doing this, we followed the standard format that has been used in thousands of studies on moral reasoning
for the last 70 years (Martí-Vilar et al., 2023). This long tradition of research has established that this is an effective way
of measuring moral reasoning. In our case, and in line with work by Higgs et al. (2020) and Thiel et al. (2013), the emo-
tions were also identified as being experienced by the protagonist. We did not assess the student's own emotions in rela-
tion to the case study or the impact of their own emotions on the moral reasoning schemas activated. Our logic is that
the emotionally infused cases that have been found to have positive benefits for learning (Thiel et al., 2013), and moral
motivation (Higgs et al., 2020) also identify emotions not with the reader but with the protagonist. Hence, even though
we did not assess how the participants own emotions impact on their moral reasoning, we did nonetheless assess
whether infusing emotion in ethics cases affects their moral reasoning. We found that it does not.

While our research was prompted by questions about emotion in case studies for teaching, our research itself was
based on the ESIT, which uses shorter and more generic cases (more properly called vignettes). Typical teaching cases
may include more contextual information and details than are found in these vignettes (which are, as we have dis-
cussed, specifically designed to minimize contextual features). These typical teaching cases may, therefore, have
stronger effects on the moral reasoning schemas activated than we found using the ESIT cases. It is worth noting that
Watts et al. (2017, p. 27) found that while longer cases seem to have a stronger benefit than shorter cases, those with
low to moderate realism were associated with stronger learning effects than highly realistic cases. It is possible, there-
fore, that teaching cases may be more effective were they to move closer to the style (but perhaps not the length) of
those used in the ESIT vignettes.

The participants of this research were from a large technical university and a nearby general university in mainland
Europe. Undergraduate students (first, second, and third year Bachelor students), who made up the bulk of
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our participants, were largely drawn from two neighboring countries that share a common language and have
many cultural similarities. Master students are, however, more diverse in terms of their origin and languages.
The questionnaire-style research instrument we used assumed that those completing the questionnaire understood the
emotional and ethical terms used in the questionnaire in similar ways. We recognize that there can be linguistic differ-
ences in the naming of emotions, especially complex emotions (Jackson et al., 2019). This may be a factor in this study,
although we did not come across any notable difficulties in interpretation when the questionnaires were being
completed. We would, nonetheless, be slow to assume that the patterns identified here would be identical in other
languages and cultures (Matsumoto & Hwang, 2013; Mesquita & Walker, 2003). In emotions research, assumptions of
psychological universality are best avoided. Clearly, there remains a need for further research in cultural and linguistic
contexts different to our own to see if different patterns emerge.

6 | CONCLUSION

There is now a growing focus on emotions in engineering education research (Lönngren et al., 2023), and this is mat-
ched by a growing interest in emotions in engineering ethics education. Indeed, there are particular reasons why emo-
tions should be seen as important to teaching and learning in engineering ethics. There is good evidence that emotions
matter to ethics learning. Cases with mild to moderate emotional content have been found to enhance ethics learning
in science and engineering (Thiel et al., 2013), while higher levels of emotional content have been found to reduce
ethics learning (Watts et al., 2017). Many mainstream ethics engineering ethics texts pay little or no attention at all to
the emotionality of the cases (Fleddermann, 2011; Harris et al., 2013; Van de Poel & Royakkers, 2011). There is now
adequate evidence that this is a mistake.

As we described in Section 2.5, both Higgs et al. (2020) and Thiel et al. (2013) had previously identified different
strategies for explicitly putting emotional information in case studies. We have described (in Section 3.1.1) a different
approach for implicitly regulating the level of compassion in case studies. We have also empirically identified that our
approach is very successful. We expect that this approach could well be a model that case study writers who wish to
include mild to moderate compassion in their cases could adopt in the future. Given the potential learning benefits, we
would suggest that case study authors should certainly consider doing so. We would also suggest there is a need for fur-
ther research on the ways in which different methods for including emotion in cases may give rise to different levels of
emotionality and, as a consequence, different learning effects.

Our data suggests that even small-scale ethics cases that do not involve significant death and destruction are reso-
nant with a range of moral emotions. It seems likely that many, more commonly used, ethics cases are even more reso-
nant with emotion. Even if these emotions are ignored by ethics teachers, they are probably having an impact – often a
negative impact – on learning. Even if teachers and authors do decide to jettison these large-scale studies of death and
destruction, emotional processing of ethics cases (such as in the matter suggested by Hess et al., 2019) will still need to
become a mainstream part of engineering ethics education. Other methods and approaches for doing this should con-
tinue to be explored and researched.

We started this work asking if emotions should be added to engineering ethics cases. We found out that they are
already there. Since emotions cannot be avoided in engineering ethics cases, we would suggest that engineering ethics
teachers and researchers need to be much more deliberate in addressing emotion. Ignoring them will not make them
go away.
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