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ABSTRACT
Kindness is a psycho-social phenomenon that is also recognized as
an important pro-social behaviour. The use of digital technology
provides opportunities to promote kindness in various ways, such
as in social media campaigns and online communities. In princi-
ple, software engineers are well positioned to develop automated
systems that can facilitate software-mediated kindness. However,
in practice, incorporating kindness concerns explicitly in the de-
velopment and use of software systems is challenging: kindness is
highly context dependent, affected by a range of factors such as
intentions and opportunity.

In this paper, we explore systematic ways in which kindness
concerns can be considered by software engineers. We propose a
novel meta-model that captures essential entities and relations as-
sociated with kindness. The meta-model enables the representation
of possible instances or opportunities for performing acts of kind-
ness, by considering the actors involved (such as giver, receiver, and
observer), their psychological and social attributes that promote
kindness (such as emotional states and social relatedness), the acts
needed to fulfil kindness opportunities (such as motivation, ability,
and timeliness), and other contextual factors (such as location and
time). Our meta-model is demonstrated through two software ap-
plication scenarios that enable charitable donations and kindness in
business. Overall, our proposal offers a first, tentative, but concrete
step towards enabling kind computing, and promoting kindness in
software systems.

CCS CONCEPTS
• Software and its engineering → Software notations and
tools; • Human-centered computing→ Collaborative and social
computing;
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1 INTRODUCTION
Kindness is a psycho-social phenomenon that involves prosocial
behavior towards others, motivated by genuine concern and good-
will [23, 31]. Acts of kindness can range from small gestures of
appreciation, such as a smile or a compliment, to larger acts of
generosity, such as volunteering time and skills, or donating money.
Research has shown that kindness has significant psycho-social
benefits, such as increased well-being [10, 15, 19], social connected-
ness [20], and positive affect [39], both for the giver and the receiver.
However, the traditional ways of performing acts of kindness, such
as in-person interactions, are not always practical or feasible (for
example, supporting a friend who lives in a different country during
a difficult time).

Digital technology offers distinct opportunities for promoting
and acknowledging acts of kindness in inventive ways, while also
exposing the possibility of unkindness, either by design or by acci-
dent. Social media platforms, for example, can facilitate the spread
of positive messages, encourage users to engage in acts of kindness,
and help overcome barriers to kindness such as distance, anonymity,
and social isolation by providing new ways to connect and engage
with others [34]. However, these same platforms can also be used to
spread negative messages and enable cyberbullying, and anonymity
and distance may lead to online aggression and hate speech [33, 45].

While the potential of digital technology to promote kindness
and to mitigate unkindness is significant, modelling kindness is
challenging. This is because kindness involves a complex interplay
of psychological and social factors, which are context-dependent
and diverse [9, 10, 30]. Kindness is a multifaceted phenomenon that
encompasses various acts (such as helping someone), actors (such
as giver and receiver) and contexts (such as home or workplace) [11,
31]. The use of digital technology to promote kindness thus requires
careful and responsible consideration of the ethical implications of
modelling such a fundamental aspect of human behavior [9, 34].

To address these challenges, we propose a meta-model that cap-
tures key entities and relationships relevant to kindness. The meta-
model enables the representation of kindness opportunities—which
encompass the combination of actors, acts, and contexts that lead
to the performance of kindness. It offers a structured representa-
tion that can potentially be integrated into various applications in
order to systematically encourage and sustain kind behaviors. The
meta-model contribution is presented in four parts.

First, drawing on the social psychology literature, we identify
and categorise key concepts and their relationships. The meta-
model captures primary actors involved in performing kindness,
which are: the giver, who performs the kindness act; the receiver,
who receives the act; and the observer, who witnesses the act. It
also allows for the representation of the specific acts involved in
kindness opportunities. These acts encompass both kindness acts
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and supporting acts, with the latter being those that assist in the
delivery of kindness. Drawing on the literature of behavior de-
sign [13, 14, 16, 28], we identified three main types of supporting
acts: motivation acts, which seek to increase the giver’s desire for
performing kindness (such as emphasizing the benefits associated
with kindness); ability acts, which aim to increase the giver’s ca-
pacity to perform kindness (for example to reduce time or effort
required); and prompt acts, which aim to deliver proper and timely
alerts to the giver to perform kindness acts (such as app or email
notification). Our meta-model also includes entities that enable the
representation of the context in which kindness occurs, allowing
for the inclusion of key contextual dimensions such as location and
time.

Second, it allows the explicit representation of actors’ psycholog-
ical and social factors that can have impact on their kindness. To
better represent the key factors, we conducted a review of the liter-
ature and identified the most significant factors, such as emotions
and social relatedness. We then developed a supporting meta-model
that captures these factors, allowing for a more comprehensive and
nuanced representation of kindness.

Third, we introduce two algorithms to offer opportunities for
automation. The first algorithm determines if a given situation qual-
ifies as a kindness opportunity, while the second assesses overall
motivation and ability to trigger prompts. Fourth, we made the
meta-model accessible as an Eclipse plugin to allow its potential
exploitation in software development environments

To demonstrate the value of the meta-model, we applied it to
various scenarios, such as charitable donations and kindness in
business. In a charitable donation context, for example, the meta-
model can be used to design algorithms that facilitate transparency
and trust, by providing clear and concise information about the
impact of donations and how they are being used.

Our meta-model may be of value to the software engineering
community as it captures a common, perhaps standardized, repre-
sentation of kindness that can guide the design of systems with
explicit psycho-social benefits. The meta-model also has the po-
tential to enhance opportunities for automated interventions that
promote kindness when using software systems. More generally,
we suggest that the meta-model is a step towards more responsible
software engineering1 for the design of pro-social digital interven-
tions.

The rest of our paper is organized as follows. In section 2, we
discuss related work, primarily around kindness and the utilization
of meta-models to facilitate its modelling. Then, in section 3, we in-
troduce and describe our meta-model for representing kindness. In
section 5, we discuss two scenarios in which we apply and demon-
strate our meta-model, those scenarios being charitable donations
and kindness in business. Next, we describe implications for soft-
ware engineering in section 6. Finally, in section 7, we conclude
and present future work.

2 RELATEDWORK
2.1 Kindness
Kindness has been studied extensively in the fields of psychology
and social science due to its many psycho-social benefits. It can
1https://www.linkedin.com/pulse/software-without-boundaries-bashar-nuseibeh

be defined as a behavior that benefits others and/or the self, and
while this informal definition is used in this paper, kindness has
been described in various ways in the literature. Peterson and Selig-
man [31] describe kindness as an action driven by compassion or
concern, while Lyubomirsky et al. [23] define it as a behavior that
benefits others but comes at a cost to the self.

Acts of kindness (AoKs) are a manifestation of kindness in the
world. An AoK is an action performed by a giver with the intention
of benefiting a receiver [10, 23]. These acts can range from simple
verbal expressions such as compliments to extraordinary physical
gestures such as organ donation. AoKs have been found to have
numerous benefits for individuals and society, including fostering
wellbeing of givers and receivers, reducing anxiety and stress, in-
creasing resilience, and promoting trust among people [6, 10, 15, 19–
21, 39, 44].

Kindness is not just a single behavior but a complex psycho-social
phenomenon driven by various factors. The quality of kindness
is a deep and natural tendency that humans possess, which is in-
fluenced by a range of psychological and social factors [9, 10, 30].
Psychological factors include the emotional state of a person and
personality traits such as agreeableness [5, 7]. Social factors include
the level of relatedness to the receiver, whether it be family, com-
munity, or strangers, as well as the level of need, whether it be
emotional, instrumental, or health-related [30, 40].

2.2 Meta-Modelling
Meta-modelling has been recognized as an effective technique for
creating domain-specific languages (DSLs) in software engineer-
ing [22, 27]. Such DSLs can be used to describe the requirements,
design, and implementation of software systems, and they enable
software engineers to create models that are easier to understand
and manipulate [46, 47]. As a result, DSLs can facilitate faster and
more effective software development.

Meta-modelling has also been recognized as a major step in
the automation of software development processes [37]. By using
meta-models to describe the requirements, design, and implemen-
tation of software systems, software engineers can automate the
generation of software artifacts and reduce the need for manual
intervention [12, 46]. This can lead to more efficient and effective
software development, potentially reducing the risk of errors and
inconsistencies in software artifacts.

The use of meta-models may also enable the integration of kind-
ness into digital technologies. By providing a shared, perhaps stan-
dard, representation of kindness, it may be possible to design algo-
rithms and systems that promote and recognize acts of kindness
while still respecting the importance of genuine human interaction
and empathy.

3 A META-MODEL FOR REPRESENTING
KINDNESS

We present a novel meta-model for kindness, which serves as a foun-
dational step towards its automation. Drawing from the literature
in social psychology and related fields, our meta-model captures
the essential entities and relationships that characterize kindness.
By representing the critical actors, psychological and social factors,
and actions that support the delivery of kindness opportunities,
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we suggest that our meta-model will enable a systematic approach
to modelling kindness. The aim of the meta-model is to forge a
bridge between requirements of prosociality, as expounded upon
in social psychology, and the processes of software system design
and implementation.

Our approach to developing the meta-model involved a literature
review of relevant studies in psychology that have systematically
and scientifically examined kindness in recent years, such as those
by Cotney et al. [9], Curry et al. [10], and Shillington et al. [39].
Based on our findings, we manually extracted the common entities
and relations between the various definitions and uses of kindness
found in the literature. We then developed a meta-model that de-
scribes these entities and relationships, and implemented it using
the Unified Modeling Language (UML).

To support the implementation process, we used the EclipseMod-
eling Framework (EMF)2, which offers graphical tools for model
creation, code generation, and easy extension of models for fur-
ther automation. We also integrated multiple critical capabilities
into the meta-model to enable increased automation, such as the
ability to evaluate whether an opportunity can be classified as a
kindness opportunity based on motivation. The meta-model and
its implementation is available publicly3. A simplified version of
the meta-model is presented in Fig.1.

Figure 1: A meta-model for representing kindness. (simpli-
fied)

2https://www.eclipse.org/modeling/emf/
3https://github.com/kindness-metamodel/mm

In subsequent sections, we illustrate the various entities and
relations found in the meta-model, elaborate on the capabilities in-
tegrated to enhance automation, and elucidate the various domains
where it may find application.

3.1 Entities & Relationships
To help illustrate the entities and relations within the meta-model,
we will employ the scenario of “sharing chocolate” as an act of kind-
ness involving three individuals: Dara, Tom, and Sarah. Specifically,
this act entails “Dara sharing chocolate with Tom in the kitchen,
with Sarah coincidentally witnessing it while passing by.”

At the heart of the meta-model an entity called KindnessOppor-
tunity, which represents information about the opportunity itself,
by capturing three main aspects of it: Actor, Act and Context. We
expound on these three aspects in the following subsections.

All entities of the meta-model extend KindnessEntity, which is
characterized by a unique name and a type, which can specify fur-
ther the type of an entity (e.g., “Human”, “Software”).KindnessEntity
is also characterized by properties defined using the class Property.
A Property has a unique name and a value. These properties can
be used to provide further information on various entities of the
meta-model, such as specifying a property for a Location with a
type as a name and “kitchen” as a value.

3.1.1 Actor. An Actor is any agent (human or non-human) that is
involved in a KindnessOpportunity. We identify three main Actors:
A Giver, which denotes the agent performing the act of kindness
(Dara in our example); a Receiver, which refers to the agent at which
the act is directed (e.g., Tom); and an Observer, which denotes an
agent perceiving the act (e.g., Sarah).

We explicitly represent Giver’s Motivation—the driver for per-
forming an act—towards a Receiver, since it has been highlighted in
the literature to be of at most importance when it comes to doing
and being kind (e.g., see [10, 23, 43]).Motivation is characterised by
a type (Mtype in our meta-model), which can be: Other_Betterment,
indicating that the act is performed to benefit others (e.g., help
a friend move because he needs help); or Self_Betterment, which
indicates that the act is done to benefit the person performing the
act (e.g., help a friend move because you want to borrow money
from him later). A Motivation is also characterized by a level, in-
dicating the motivation’s level of focus, which can be negative or
positive, as well as low or high (we indicate this by choosing a
value between -1 and 1, where -1, for instance can indicate [highly
negative, i.e. harm_focused]). For example, Dara can have aMotiva-
tion of type Other_Betterment and a level that is [highly positive, i.e.
betterment_focused] (e.g., with a value of 1). In other words, Dara
is primarily focused on benefiting Tom. This can also be used to
recognize unkind acts, for example, by representing the Motivation
of the giver as of type Other_Betterment but with a level that is
[highly_negative, i.e. detriment_focused] (e.g., with a value of -1).

A human Actor has Psychological_Factors and Social_Factors.
Both of these entities identify factors that can have an effect on
an individual’s tendency towards being kind. Psychological_Factors
refer to internal aspects to an individual, such as emotionality, that
influence an individual’s kindness behavior; while Social_Factors
refer to societal conditions and circumstances that can affect their
kindness behavior, such as social relatedness. Since there can be
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many factors that influence kindness behavior, we provide a com-
plementary meta-model to allow the capture of these factors and
their use by the kindness meta-model. We describe the factors
meta-model in section 3.2.

3.1.2 Act. A KindnessOpportunity need also to refer to Acts that
are involved in it. An Act is a specific behavior or action performed
by an Actor. We represent two main types of Act: KindnessActs and
those that can support them, i.e. SupportingActs. KindnessActs refer
to acts that exhibit kindness between Givers and Receivers, such as
Dara sharing its chocolate with Tom, while SupportingActs refer to
actions that can facilitate and lead to performing KindnessActs, such
as Dara reading about the importance of sharing before meeting
Tom. Each Act is characterized by a precondition, describing the
state of the world before performing the act, and postcondition,
describing its state after performing the act. Both can be created
using the entity Condition, which is characterized by a name and a
value, which can refer to a specific formalism for representing the
condition, such as Bigraphical Reactive Systems [29].

We identify three types of SupportingAct. MotivationActs, those
that increase the motivation of the Giver to perform kindness, such
as highlighting to them the benefits of being kind. A MotivationAct
can be characterized by various properties such as type (e.g., per-
sonal, social, functional), time, frequency and intensity (e.g., weak
or strong). AbilityActs, those that increase the Giver’s ability to
perform kindness, such as providing chocolate vending machine
in the kitchen of our example. An AbilityAct can target increas-
ing abilities or decreasing efforts, for example, physical or digital
ability/effort. PromptActs refer to acts that notify the Giver to per-
form a kindness act, such as sending them an app notification or
an email. These types are based on a widely used behavior model
called “Fogg model” [14], which states that for a person to carry
out a behavior they need to have “enough” motivation and abil-
ity (such as money, time, physical or digital ability), which if then
prompted (by a notification or an email, for example) will likely
perform the designated behavior. In our case, this means that to
have a better chance of establishing a successful KindnessOppor-
tunity, it needs to be accompanied by acts that can support and
increase motivation and ability of the Giver and when both reach
a certain level—termed the “action line” in the Fogg model [13]—,
suitable prompts can be delivered, such as app notifications, emails,
or an itch to the hand [26]. SupportingAct is characterized by the
relation next which defines partial order between the three types.
The main constraint is that PromptActs should be at the end of any
sequence. MotivationAct and AbilityAct do not have constraints on
their order.

3.1.3 Context. The third key aspect of the meta-model is Context,
which refers to the surrounding environment in which a Kindnes-
sOpportunity takes place. We characterize Context by two funda-
mental entities, Location and Time. The space and time in which
an opportunity takes place have a crucial role on its success. For
example, Dara might want to share her chocolate with Tom while
they are in the kitchen (location) after lunch (time). Location can
refer to any place in the real-world or the cyber-world and could
be specific (e.g., kitchen) or relative (e.g., a place that has both the
giver and receiver present); while Time can be absolute (e.g., 1pm)
or relative (e.g., after lunch).

While the entities and relationships of the meta-model allow
the capture of individual, point-in-time acts of kindness, these acts
serve as the fundamental building blocks for kindness in people
and places over longer periods of time. Such acts are usually essen-
tial for establishing initial behaviors that can be recognized and
reinforced. Our meta-model then enables the analysis, evolution,
and sustainability of kindness over time by providing the means to
develop strategies to handle them.

Our meta-model includes elements that allow for the integra-
tion of new data over time such as new social or psychological
factors, which can be captured by our complementary meta-model
for representing such factors. Furthermore, while point-in-time
acts of kindness are crucial for initiating behavior, our meta-model
outlines strategies for habit formation, by relying on widely used
behavior models such as the aforementioned Fogg model. Finally,
capturing individual kindness acts via the meta-model creates op-
portunities for software engineers to generate datasets that others
can utilise. These datasets can be instrumental in building strategies
and approaches that account for kindness over the long run.

3.2 Complementary Meta-Model: Representing
Psychological & Social Factors

Given the vast number of factors that can influence kindness be-
havior, we conducted a thorough review of the literature to identify
the most salient factors. We captured these factors as a separate
meta-model, which can be linked to our kindness meta-model using
the two entities Psychological_Factors and Social_Factors found in it.
This approach allows for greater flexibility in including additional
factors and facilitates the meta-model’s extension and use by other
researchers. The factors meta-model is shown in Fig. 2.

Figure 2: A meta-model for representing psychological and
social factors.



Meta-Modelling Kindness MODELS ’24, September 22–27, 2024, Linz, Austria

The factors meta-model consists of the entity Factor, which refers
to any type of factor that have influence on individual’s kind be-
havior. The entity is characterized by a name, a unique label, level,
indicating the intensity of the factor (Low, Medium, or High), and
a value, referring to a specific value in a given factor (such as hap-
piness or sadness as a value for emotion). It also defines a relation
between Factors, referred to as affects in the diagram. This relation
can be used to establish how various factors can have an impact,
positive or negative, on other factors. For example, having close
ties between giver and receiver (social factor) can increase positive
emotions in the giver (psychological factor).

The factors meta-model defines two types of Factors: Psychologi-
cal_Factors and Social_Factor, which correspond to their counter-
parts in the kindness meta-model. For Psychological_Factors, we
identify four key factors that have been salient in the literature
on kindness, which are: Emotion, SelfEfficacy, CharacterTrait, and
HumanValue.

Emotion refers to the emotional state of an Actor, such as happi-
ness, sadness, and its level, such as high or low. For example, Dara
might have high Emotion of happiness, which led her to share her
chocolate. Emotions have been cited as a main driver for human
kindness [9, 10]. SelfEfficacy indicates beliefs that people hold about
their capacity to control events in their lives. Having self efficacy,
such as beliefs in expressing positive emotions, controlling nega-
tive emotions, and meeting others needs, can affect the tendency to
perform kindness [4, 7]. For example, Dara believes she is capable
of giving part of her chocolate to Tom. CharacterTrait indicates a
person’s dimensions of personality [24], which includes openness
and agreeableness, two traits that have been found to be a major
determinant in behaving kindly [7]. Finally, HumanValue indicates
human values, i.e. guiding principles in people’s life [36], which
includes benevolence and universalism, two key values that have
been found to be frequently associated with prosocial behavior and
kindness [7].

Similarly, for Social_Factors, we identify four key factors affect-
ing an individuals kind behavior. These are: LevelOfNeed, Opportu-
nityToConnect, Relatedness and Trust.

LevelOfNeed refers to the type of need of a Receiver, which can
include Emotional (e.g., reach to someone feeling down), Instrumen-
tal (e.g., help someone move), or Health-Related (e.g., raise money
for someone with cancer). For example, Dara wanted to share her
chocolate because Tom was feeling down. OpportunityToConnect
indicates possible opportunities to start, keep, or strengthen rela-
tionships with other people, such as making new friend, keeping
old friend, or strengthening family ties. For example, Dara wanted
to make a new friend by sharing her chocolate with Tom. Related-
ness indicates the relationship between two Actor, such as family,
friend, colleagues or stranger. For example, Dara and Tom can be
colleagues. Finally, Trust indicates the level of trust between two
Actors, such as familiarity between them being high or low. For
example, Dara and Tom can have low familiarity, and since kind-
ness can increase trust between giver and receiver [20, 44], Dara
wanted to share her chocolate with Tom; and hence, have a higher
familiarity with Tom.

3.3 Capabilities to Enhance Automation
MotivationActs that affect the overall Motivation of the Giver are
crucial in determining whether a given opportunity qualifies as a
KindnessOpportunity. To automatically assess the overall motiva-
tion of the giver, we developed a functionality in our meta-model
that takes into account the impact of these MotivationActs. The
algorithm for this function is presented in Algorithm 1. The al-
gorithm takes as input a list of Motivations for the giver, denoted
as 𝑀𝑔 , and a list of MotivationActs affecting the opportunity, de-
noted as𝑀𝑎 . The output is a boolean value indicating whether the
opportunity qualifies as a KindnessOpportunity, i.e., if the other
betterment is more than the self betterment. The algorithm first
initializes the other betterment and self betterment to zero. It then
iterates through each motivation in the giver’s list, and if the moti-
vation type is “other”, it adds its value to the other betterment; if
the motivation type is “self”, it adds its value to the self betterment.
Next, the algorithm iterates through each MotivationAct, and if the
act increases the other betterment, it adds its value to the other
betterment; if the act decreases the self betterment, it subtracts
its value from the self betterment. Finally, the algorithm returns
whether the other betterment is more than the self betterment.

Algorithm 1Determine if an opportunity is a KindnessOpportunity
Require: A list of motivations 𝑀𝑔 for the giver and a list of motivation

acts𝑀𝑎 affecting the opportunity
Ensure: Whether the opportunity is a kindness opportunity or not

1: function IsKindnessOpportunity(𝑀𝑔, 𝑀𝑎 )
2: 𝑂𝐵 ← 0 ⊲ initialize other betterment
3: 𝑆𝐵 ← 0 ⊲ initialize self betterment
4: for all𝑚 ∈ 𝑀𝑔 do ⊲ consider giver motivations
5: if𝑚.𝑡𝑦𝑝𝑒 = 𝑜𝑡ℎ𝑒𝑟 then
6: 𝑂𝐵 ← 𝑂𝐵 +𝑚.𝑣𝑎𝑙𝑢𝑒

7: else if𝑚.𝑡𝑦𝑝𝑒 = 𝑠𝑒𝑙 𝑓 then
8: 𝑆𝐵 ← 𝑆𝐵 +𝑚.𝑣𝑎𝑙𝑢𝑒

9: for all𝑚 ∈ 𝑀𝑎 do ⊲ consider motivation acts
10: if𝑚.𝑖𝑛𝑐𝑟𝑒𝑎𝑠𝑒𝑂𝑡ℎ𝑒𝑟𝐵𝑒𝑡𝑡𝑒𝑟𝑚𝑒𝑛𝑡 = 𝑡𝑟𝑢𝑒 then
11: 𝑂𝐵 ← 𝑂𝐵 +𝑚.𝑣𝑎𝑙𝑢𝑒

12: if𝑚.𝑑𝑒𝑐𝑟𝑒𝑎𝑠𝑒𝑆𝑒𝑙 𝑓 𝐵𝑒𝑡𝑡𝑒𝑟𝑚𝑒𝑛𝑡 = 𝑡𝑟𝑢𝑒 then
13: 𝑆𝐵 ← 𝑆𝐵 −𝑚.𝑣𝑎𝑙𝑢𝑒

14: return𝑂𝐵 > 𝑆𝐵 ⊲ return true if other betterment is more than
self betterment

In order to aid in the determination of whether a prompt ought
to be triggered, we devised a functionality within our meta-model
to address this concern. The algorithmic process for this function
is explicated in Algorithm 2. The algorithm for this functionality
determines whether a prompt should be triggered based on the
overall motivation and ability effects of the giver. The algorithm
takes the giver’s motivation, motivation acts, ability acts, and an
action line as inputs, and outputs whether a prompt should be fired
or not. The algorithm calculates the total motivation by looping
through the motivation acts and adding or subtracting the act’s
value based on whether it increases other betterment or decreases
self betterment. Similarly, the algorithm calculates the total ability
by looping through the ability acts and adding or subtracting the
act’s value based on whether its effect is positive or negative. The
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action score is then calculated via a given formula, which takes as
input the total motivation and total ability. While we do not provide
a specific formula within the meta-model, we enable users (such as
software engineering researchers) to specify and refine their own
formulas to suit their specific needs. If the action score is greater
than or equal to the given action line, the algorithm returns that
a prompt should be triggered, otherwise, it returns that a prompt
should not be triggered.

Algorithm 2 Calculate if overall motivation and ability exceed
action line, i.e. if they are enough to trigger prompts.
Require: 𝐺 giver motivation, 𝑀 MotivationActs’ values, 𝐴 AbilityActs’

values, 𝐴𝐿 ActionLine
Ensure: Whether prompt should be triggered or not

1: function canTriggerPrompt(𝐺,𝑀,𝐴,𝐴𝐿)
2: 𝑇𝑀 ← 𝐺 ⊲ Set total motivation to giver’s motivation
3: for𝑚 ∈ 𝑀 do ⊲ Loop through motivation acts
4: if𝑚.𝑖𝑛𝑐𝑂𝑡ℎ𝑒𝑟 = ⊤ then ⊲ If act increases other betterment
5: 𝑇𝑀 ← 𝑇𝑀 +𝑚.𝑣𝑎𝑙 ⊲ Add act’s value to total motivation
6: else if𝑚.𝑑𝑒𝑐𝑆𝑒𝑙 𝑓 = ⊤ then ⊲ If act decreases self betterment
7: 𝑇𝑀 ← 𝑇𝑀 −𝑚.𝑣𝑎𝑙 ⊲ Subtract act’s value from total

motivation
8: 𝑇𝐴 ← 0 ⊲ Set total ability to 0
9: for 𝑎 ∈ 𝐴 do ⊲ Loop through ability acts
10: if 𝑎.𝑒 𝑓 𝑓 = “𝑝𝑜𝑠” then ⊲ If ability effect is positive
11: 𝑇𝐴 ← 𝑇𝐴 + 𝑎.𝑣𝑎𝑙 ⊲ Add ability’s value to total ability
12: else if 𝑎.𝑒 𝑓 𝑓 = “𝑛𝑒𝑔” then ⊲ If ability effect is negative
13: 𝑇𝐴 ← 𝑇𝐴 − 𝑎.𝑣𝑎𝑙 ⊲ Subtract ability’s value from total

ability
14: 𝐴𝑆 ← 𝑓 (𝑇𝑀 ,𝑇𝐴 ) ⊲ Calculate action score using a given formula
15: return 𝐴𝑆 ≥ 𝐴𝐿 ⊲ return true if action score is greater than or

equal to action line

4 SCOPE AND LIMITATIONS OF THE
KINDNESS META-MODEL

The meta-model offers a structured approach for analyzing and
fostering prosocial behaviors across different domains by breaking
down kindness into three primary components: actor, act, and
context. Its utility can extend across various domains, including
personal interactions (the individual), organizational behavior (the
group), and community engagement (the society).

Personal Interactions. At an individual level, the kindness
meta-model offers insights into the motivations driving acts of
kindness, the nature of these acts, and the contextual factors shaping
interpersonal dynamics. It thus can facilitate self-reflection and
promote intentional kindness in everyday interactions, fostering
positive social connections.

Organizational Behavior. Within group settings, the meta-
model can enable members to cultivate a culture of kindness. By
examining the actor’s intentions, the nature of their acts, and the
group context, stakeholders can identify opportunities to promote
collaboration, support members’ well-being, and enhance group
citizenship behavior.

Community Engagement. On a broader societal level, the kind-
ness meta-model can serve as a guiding framework for designing

interventions aimed at promoting collective well-being and social
cohesion. By understanding the actor’s role within the community,
the nature of their contributions, and the contextual factors influ-
encing community dynamics, stakeholders can implement targeted
strategies to foster kindness.

Despite its potential versatility, the kindness meta-model is not
without limitations. Some key considerations include: subjectivity,
contextual complexity and behavioral dynamics.

Assessing kindness can be subjective, as perceptions of altruism
and benevolence may vary across individuals and cultures. The
model may need to account for diverse perspectives and value
systems to ensure its applicability across different contexts.

Contextual factors influencing kindness can be multifaceted and
dynamic, making it challenging to capture the full extent of their
impact within the model. Stakeholders must exercise caution when
interpreting findings and consider the broader socio-cultural con-
text in which kindness unfolds.

Human behavior is complex and may not always conform to the
model’s theoretical framework. Actors may exhibit contradictory
or unexpected behaviors, necessitating flexibility in applying the
model and interpreting its results.

5 DEMONSTRATING THE META-MODEL:
CHARITABLE DONATIONS AND BUSINESS

We illustrate how our meta-model can aid in facilitating the devel-
opment and use of software applications within the realms of chari-
table donations (highlighting personal interactions and community
engagement) and business (showcasing organizational behavior).
Specifically, we will describe two software application scenarios
that illustrate how our meta-model can enable the automation of
kindness in these domains. These scenarios will showcase how our
meta-model can be applied to capture the key entities and relation-
ships involved in acts of kindness, as well as the psychological and
social factors that facilitate them. By demonstrating the applica-
bility of our meta-model in these real-world scenarios, we aim to
provide practical insights into how it can be used to design and
develop kind computing technology [2].

5.1 Charitable Donations
Charitable donations play a significant role in supporting various
causes and social issues. However, the process of identifying and
selecting charities, making donations, and tracking the impact of
donations can be time-consuming and complicated for donors [17].
With the help of our kindness meta-model, software applications
can potentially be developed and used to make the donation process
easier and more effective.

Scenario. A non-profit organization that supports underprivi-
leged children in developing countries wants to increase its chari-
table donations to expand their reach and impact. They decide to
develop a software application that will enable people to donate
easily and regularly.

The use of the kindness meta-model. Through the utilization
of our meta-model, the application can be designed by appealing
to the three key components of the meta-model, giving insights on
how to develop and use the application. Below we describe how
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the key components can be represented and used to support the
development of the application.

Actors. The Giver can be a person who donates money to a
charity or a cause (i.e. donor). The Receiver can be the charity or
the cause that receives the donation (i.e. charity organization). The
Observer can be individuals who may observe or learn about the
donation (i.e. potential donors). These actors are shown in Fig. 3.

Figure 3: Our meta-model used to represent a KindnessOp-
portunity for charity.

Figure 3 shows also the most significant psychological and social
factors that drive the giver to donate. Psychological factors. Emo-
tion: the giver may strongly feel empathy for the people or cause
they are donating to, which motivates them to give. SelfEfficacy:
the giver may have both the financial resources and availability to
make charitable donations. CharacterTrait: the giver may possess
a strong sense of openness, which drives them to donate. Human-
Value: the giver may prioritize values such as benevolence, which
influence their decision to donate. Social factors. LevelOfNeed: the
giver may perceive a high level of instrumental need for the cause
they are donating to, which motivates them to give to alleviate the

suffering of underprivileged children and enhance their wellbeing.
OpportunityToConnect: the giver may feel a sense of belonging and
global connectedness by donating to the cause. Relatedness: the
giver may have a personal connection to the cause, such as hav-
ing a friend who has been affected by the issue. Trust: The giver
may trust the organization or platform they are donating through,
feeling confident that their donation will be used effectively and
ethically. However, the giver may have a slight motivation to benefit
the charity, which supports underprivileged children.

Act. Acts involved in a charitable opportunity can be as follows.
The KindnessAct is the act of donating money to the charity or the
cause. It can be characterized by a precondition and a postcondition.
The precondition can indicate that the Giver has a donation and the
Charity is present (represented as “𝐺𝑖𝑣𝑒𝑟 .𝐷𝑜𝑛𝑎𝑡𝑖𝑜𝑛 | |𝐶ℎ𝑎𝑟𝑖𝑡𝑦” in
Fig 3, where ‘.’ denotes containment and ‘| |’ denotes that Giver and
Charity may not be in the same location - the notation is borrowed
from BigraphER [38], a tool that implements BRS [29]).

There can be a number of SupportingActs to help deliver the
act of charity, as shown in Fig. 3. MotivationAct: the giver could
be motivated, for example, by the desire to make a difference to
the society and the world. The application may use various strate-
gies to increase the giver’s motivation, such as highlighting the
impact of previous donations. In this scenario, a MotivationAct
is needed since the giver’s own motivation is weak (indicated by
the number 0.25 (placeholder value) in Fig. 3, i.e. the giver may
be reluctant about donating to the charity). AbilityAct: the giver
may face various barriers that limit their ability to donate, such as
financial constraints, time constraints, or lack of information about
the donation process. The application may use various strategies
to increase the giver’s ability to donate, such as providing easy
and secure donation methods, offering various donation levels, or
providing the ability to track donations. PromptAct: the giver may
need reminders or nudges to initiate the donation process or to
follow through with their intentions to donate. The application
may use various strategies to prompt the giver to donate, such as
sending personalized app notifications.

Context. The Context in which a charitable opportunity can
take place can also be represented by the meta-model. Location:
the donation may take place in virtual locations, such as an online
donation platform. Time: the donation may occur at various times,
such as during a specific campaign or event, on a recurring basis,
or in response to a specific, urgent need.

Insights derived from the meta-model. Our meta-model can
potentially support the development and use of a software appli-
cation that enhances transparency and trust in charitable giving.
The psychological and social factors captured by the meta-model
can be incorporated into the software application development
process. For example, in the context of requirements elicitation,
the meta-model can be used as a structured framework guiding
requirements engineers in extracting pertinent specifications. An
illustration of this is the utilization of the “openness” Character-
Trait, inherent in some users categorized as Givers, to articulate a
requirement indicating that the software application should facil-
itate novel experiences—such as introducing new charity events,
causes, or beneficiaries—tailored to these users’ inclination towards
exploration and innovation. During software design, the applica-
tion, for example, can use the giver’s emotions of empathy and
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human values of benevolence to design personalized suggestions
for charities that align with their values. It can use degree of relat-
edness and level of need of the receiver to design strategies that
prioritize and recommend charities in a more targeted way, such
as providing forums or chat rooms for donors to discuss issues
or share their experiences. It can also increase givers’ trust in the
donation process by providing transparency and accountability. For
example, it could use blockchain technology to provide a secure
and immutable record of all donations made, ensuring that donors
can see exactly how their donations are being used. Finally, the
meta-model’s ability to represent context, such as location and time,
can be used to provide information about the impact of donations
and how they are being used. For instance, the application can
provide real-time updates on how donations are being allocated
and the progress being made towards the charitable cause.

5.2 Kindness in Business
In the business world, kindness is often overlooked or perceived
as a weakness. However, research has shown that kindness can
have positive impacts on employee well-being, productivity, and
customer satisfaction [8, 18, 42]. Consequently, fostering kindness
in business is necessary, and digital technology can play a signif-
icant role in facilitating this goal. By leveraging our meta-model,
software engineers can design applications that take into account
the actors, acts, and contexts involved in kindness in business. Such
applications could include tools for recognizing and rewarding acts
of kindness among employees, as well as promoting empathy and
emotional intelligence in the workplace.

Scenario. The CEO of a company notices a lack of kindness and
positive interactions among himself, the employees, and among
the employees themselves. He acknowledges the harmful impact
of incivility on productivity and employee well-being, which can
lead to decreased performance and various mental and physical
health issues [32, 35]. In response, the CEO endeavors to cultivate
a kind space [3] within the workspace. This endeavor involves
the development of a software application that promotes kindness
and positive interactions in the workplace. The application could
include features such as a recognition system for employees and a
chat feature that encourages positive messaging between himself
and the employees and between the employees themselves.

The use of the kindness meta-model. By using our meta-
model, the CEO can ensure that the application appeals to key
elements of kindness, which can be utilized to create more oppor-
tunities and promote it within the workspace. Below we describe
how these elements can be represented and used to support the
development of the application.

Actor. The Giver is the CEO who wants to promote kindness
within the company culture and recognize employee’s good work.
The Receiver is the employees of the company who will benefit
from the kind acts. The Observer is the broader public who may
observe the company’s kind acts and reputation. These actors are
shown in Fig. 4.

The Psychological_Factors that impact the giver’s willingness
to engage in acts of recognition include the feeling of gratitude
towards employees (Emotion), a belief in the value of kindness (Self-
Efficacy), and a desire for personal fulfillment through philanthropic

Figure 4: Our meta-model used to represent a KindnessOp-
portunity in business.

work (HumanValue). The Social_Factors include a realization of
the employees’ needs for recognition and support (LevelOfNeed), a
sense of connection and responsibility towards the local community
(OpportunityToConnect), and a desire to build trust and goodwill
with the public (Trust). The giver has two main motivations: a moti-
vation towards benefiting the employees (denoted by the value 0.5
[medium] and a motivation towards benefiting himself (denoted
by the value 0.25 [weak]), as shown in Fig. 4.

Act. The Acts involved in the kindness opportunity include a
KindnessAct of recognizing the hard work of employees by giving
out awards and bonuses. To facilitate this act, the meta-model al-
lows for the inclusion of several SupportingActs. MotivationActs
include creating a sense of purpose and meaning for the company,
and enhancing employees’ wellbeing, which reflects positively on
their productivity. There is no need for MotivationActs in this sce-
nario as the giver is already assumed to be sufficiently motivated
to benefit his employees. AbilityActs involve providing the neces-
sary resources, such as funding and staffing, to make the act of
recognition a reality. The application could help the CEO create a
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budget for employee recognition programs, allowing the allocation
of funds for rewards and incentives. The precondition of an Abil-
ityAct that helps setting up a budget could be, for example, that
there is a company general budget; and a postcondition could be a
recognition budget has been created and approved by the CEO (de-
noted by 𝐶𝐸𝑂 | |𝐵𝑢𝑑𝑔𝑒𝑡 and “𝐶𝐸𝑂 | |𝐵𝑢𝑑𝑔𝑒𝑡 .𝑅𝑒𝑐𝑜𝑔𝑛𝑖𝑡𝑖𝑜𝑛.𝐴𝑝𝑝𝑟𝑜𝑣𝑒𝑑”,
respectively, as shown in Fig. 4). Finally, the PromptActs involve
regular communication and reminders to ensure that the act is car-
ried out in a timely and effective manner. The application may send
email reminders to the CEO to recognize employees on a regular
basis (e.g., once a month).

Context. The Context in which kindness takes place includes
the physical Location of the company, such as a meeting room,
and the Time frame in which the acts will occur, such as noon or
company-wide event held at the company headquarters.

Insights derived from the meta-model. The use of our meta-
model can provide valuable insights into the development of a
software application aimed at promoting kindness between a CEO
and their employees. For example, the motivation component of
the meta-model can be used to ensure that the application encour-
ages both parties to engage in acts of kindness by highlighting the
benefits of such behavior, such as increased job satisfaction and
team cohesion. The ability component can be utilized to ensure that
the application provides opportunities for the CEO and employees
to engage in acts of kindness, such as setting reminders for acts of
kindness or providing suggestions for ways to show appreciation.
The prompt component can be used to ensure that the application
prompts the CEO and employees to engage in acts of kindness at ap-
propriate times, such as on work anniversaries or after a successful
project. Additionally, the location and time component can be used
to ensure that the application suggests acts of kindness that are
appropriate for the workplace and that do not disrupt productivity.
By incorporating these key elements of the meta-model, a software
application can be developed to support the promotion of kindness
and gratitude within a business context.

6 IMPLICATIONS FOR SOFTWARE
ENGINEERING

Our kindness meta-model can underpin tools for designing algo-
rithms and systems that promote and recognize acts of kindness.
By incorporating this meta-model into software development pro-
cesses, software engineers can potentially create technologies that
not only meet functional requirements but that also promote posi-
tive social interactions and foster a more inclusive use of software
systems.

The software engineering community may also benefit from
incorporating the meta-model of kindness in its research and prac-
tices. The meta-model can be applied directly and indirectly. Di-
rectly, by implementing techniques that use it to build strategies
for fostering kindness behaviour, such as a system that matches
volunteers with community service opportunities based on their
skills and availability. Indirectly, by serving as a guide for eliciting
requirements for kindness-focused systems. For example, during
requirement gathering, the meta-model can guide developers to
consider factors such as user motivation, potential barriers, and the

necessary prompts and abilities that encourage kindness. By con-
sidering the role of kindness in software engineering processes and
outcomes, researchers and practitioners can promote a more col-
laborative, supportive, and inclusive software engineering culture -
a step towards more reflective, responsible software engineering.

However, it is essential to consider the ethical implications of
incorporating the meta-model into software design. For example,
algorithms that prompt users to engage in acts of kindness could
be perceived as manipulative or intrusive. It is therefore crucial to
ensure that such interventions are designed with due consideration
of user awareness, autonomy and consent.

Cultural sensitivity is also crucial when designing interventions
that promote kindness. Acts of kindness may be perceived differ-
ently across different cultures, and it is important to ensure that
interventions do not inadvertently perpetuate cultural biases or
stereotypes.

Finally, software engineers should consider the potential unin-
tended consequences of promoting kindness in automated systems.
For instance, a system that automatically recognizes and rewards
acts of kindness may inadvertently incentivize performative kind-
ness or discourage genuine kindness acts that are not recognized
by the system. Therefore, careful consideration of the intended and
unintended consequences of kindness interventions is necessary to
ensure that they have the desired impact.

7 CONCLUSIONS & FUTUREWORK
We presented a meta-model for kindness and its potential appli-
cations in software engineering. Our meta-model emphasizes the
importance of considering different aspects of kindness, includ-
ing psycho-social factors, acts and context, and provides a struc-
tured approach for designing and implementing kindness-related
interventions in digital systems. However, modelling kindness has
limitations. The complexity of human psychological and social in-
teractions makes it difficult to fully capture kind behaviour, risking
the reduction of kindness to formulaic and superficial actions.

There are many opportunities for future work. Firstly, the pro-
posed meta-model can be extended, particularly in terms of in-
corporating additional dimensions and features of kindness, and
expanding the scope of its applications; for example, for developing
measures to assess the impact of an act of kindness on its receiver.
Secondly, empirical studies can and should be conducted to evalu-
ate the effectiveness of the meta-model in promoting kindness and
its impact on well-being. This evaluation can be achieved through
various research strategies, such as the Runkel & McGrath’s frame-
work [1, 25, 41]. Thirdly, as the meta-model can facilitate automa-
tion, future work can focus on the development of software tools
and platforms that implement the meta-model in practice. To this
end, graphical frameworks, such as Sirius4, can be utilized by soft-
ware engineers to build graphical tools to facilitate the creation and
management of kindness opportunities. Finally, given the impor-
tance of ethical and cultural considerations in this research area,
future work should also focus on incorporating diverse perspectives
and addressing potential biases in the design of these interventions.

Kindness is an essential element of the human experience, andwe
believe that promoting and modelling it explicitly is a worthwhile

4https://www.eclipse.org/sirius/
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goal for all responsible software engineers. Our meta-model for
kindness may contribute to addressing this goal. We look forward to
further developments and applications by the software engineering
community.
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