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Simple Summary

In the Karamoja region of north-eastern Uganda, children grow up in close daily contact
with livestock such as cattle, goats, and sheep, which are central to their families’ livelihoods
and cultural identity. Despite this deep bond, little is known about how these children
perceive and understand the inner lives of animals, whether they believe animals can feel
emotions, think, or communicate. This study aimed to explore these perceptions by asking
primary school students to answer questions about the emotions, abilities, and roles they
attribute to different animal species. Results showed that the vast majority of students
believe animals experience a wide range of emotions, including happiness, fear, anger, and
sadness, and recognise their cognitive and communicative abilities. Students described
animals” emotional states mainly through behaviours observed daily, such as running away
when scared or playing when happy. Interestingly, pupils from farming families tended to
view animals in more practical terms rather than purely emotional ones. These findings
are valuable because they reveal a rich, experience-based knowledge of animals that is
largely absent from school curricula. Recognising and building on this knowledge could
help develop more effective and culturally respectful education programs linking animal
care, animal health, and human wellbeing.

Abstract

Pastoralist communities in Karamoja maintain close, multifaceted relationships with ani-
mals from early childhood, yet little is known about how children conceptualise animal
emotions and cognitive abilities. This pilot study explored these conceptions among
Kasimeri Primary School students in Karamoja, Uganda, within the AICS All-In-One
Project (AID 012590/04/1). A cross-sectional survey was conducted using a structured
questionnaire administered to 326 students (mean age 13 £ 2 years). Data were analysed
using descriptive statistics and generalised linear models (GLMs). Most children attributed
a wide range of emotions to animals, with anger (79.6%) and happiness (78.2%) being the
most widely recognised and disgust the least attributed (63.2%). Emotion ascription differed
significantly by emotion type (p < 0.001) and species (p = 0.004), with significant interactions
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(p = 0.022). Species differences emerged for several emotions (all p < 0.006), with ruminants
and chickens receiving higher attribution than dogs, reflecting different species’ roles in
pastoral life. Students from pastoralist households showed lower emotion scores than those
with non-farmer fathers (p = 0.025). Cognitive ability attribution also differed significantly
across species (all p < 0.001). These findings challenge Western-pet-centred frameworks,
highlighting the need for culturally grounded, One Health-oriented educational approaches
integrating local animal knowledge with formal welfare and health curricula.

Keywords: animal emotions; animal cognition; students; pastoralism; Karamoja; Uganda;
One Health; animal welfare; human—-animal relationships; animal welfare education

1. Introduction

Pastoralist communities in Africa rely on a close and multifaceted relationship with
animals. In regions such as Karamoja, north-eastern Uganda, livestock constitutes far
more than an economic asset. It represents social capital, cultural identity, and a source
of emotional attachment [1-3]. Children are deeply embedded in this pastoral system, as-
suming responsibilities for herding, milking, and caring for animals from an early age [4,5].
Through daily practices and playful imitation, they acquire skills and values that shape
their transition into adulthood [6,7]. School attendance often alternates with livestock-
related responsibilities, and educational pathways may therefore be irregular, reflecting the
seasonal and socio-economic demands of pastoral life.

Although children’s perceptions of animals have been investigated in several cultural
contexts [8-11], very little is known about how children growing up in pastoralist societies
conceptualise animals” emotions and cognitive abilities [12], where daily interactions
with livestock constitute a fundamental component of social and cultural life. Studies
in East Africa show that children learn about livestock not only through direct tasks
but also through “herding games,” where they role-play human—animal interactions and
reinforce cultural knowledge [6,7]. In Karamoja, flexible education initiatives such as
the Alternative Basic Education for Karamoja (ABEK) program have demonstrated that
integrating livestock knowledge into curricula enhances participation and bridges the gap
between formal schooling and pastoral life [13,14]. These examples highlight how animals
are central to both informal and formal learning processes. However, these approaches
rarely investigate how children conceptualise animals’ inner states, such as emotions,
intentions, or the capacity to feel.

This survey seeks to address this gap by exploring how students in Karamoja perceive
animals and whether they attribute emotional and cognitive capacities to them.

By foregrounding students’ perspectives within the broader socio-ecological dynam-
ics of Karamoja, this study contributes context-specific insights into the human-—animal
interface in pastoral communities. In a setting where children are involved in livestock
husbandry from an early age, understanding how they perceive animals may help inform
culturally grounded educational approaches. Children’s perceptions of animals are not
merely a cultural curiosity. They may influence the way future adults interact with ani-
mals, recognise signs of pain, distress or disease, adopt husbandry practices, and engage
with animal welfare and public health interventions. Understanding these perceptions
is therefore relevant within a One Health framework, where human behaviour, animal
welfare, livestock health and community wellbeing are closely interconnected. In fact,
previous research has highlighted the importance of integrating One Health concepts into
educational settings across Africa [15]. Incorporating these perspectives into educational
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programmes may support the design of locally relevant initiatives that promote animal
welfare, livestock health, and community wellbeing in an integrated and culturally mean-
ingful way. In this context, understanding children’s perceptions is particularly relevant
because they represent the future livestock keepers, caregivers, and decision-makers within
pastoral communities.

Accordingly, the aims of this study were: (1) to explore how children living in a
pastoralist community attribute emotions and cognitive abilities to different domestic
animal species; (2) to investigate whether these perceptions vary according to species
and children’s socio-demographic characteristics; (3) to discuss the implications of these
findings for culturally grounded animal welfare education within a One Health perspective.

2. Materials and Methods
2.1. Ethical Considerations

Students participated voluntarily during regular school activities. Prior to data collec-
tion, teachers and parents or legal guardians were informed according to the procedures
routinely adopted by the local school. Considering the local cultural context, characterised
by variable levels of literacy and by practices in which written consent is not routinely
used, informed consent was obtained orally from parents or legal guardians following the
procedures normally adopted by the school. Only students whose participation had been
authorised were included in the survey. Students were also informed that participation was
voluntary and that they could decline to answer any question without any consequence.

At the time of data collection, the activity was conducted as part of educational
and awareness-raising initiatives within the ALL-IN-ONE project (see below), and was
not originally designed as scientific research. Before statistical analysis, the dataset was
pseudonymised by removing all personal identifiers. Subsequently, the secondary use of
the anonymised data for scientific purposes received a favourable retrospective ethical
opinion from the University of Perugia Bioethics Committee (Protocol No. 20/2026).

2.2. Study Area and Target Population

This research was conducted within the framework of the project “ALL IN ONE” “Inte-
grated Actions in the Health, Sanitation and Livestock Sector to Respond to Epidemic-Prone
Diseases with a One Health Approach” (AID 012590/04/1), funded by the Italian Agency
for Development Cooperation (AICS), and led by the non-governmental organisation
Africa Mission, Cooperation and Development (C&D), with the Department of Veterinary
Medicine of the Perugia University (DVM-Unipg) as a project partner. The project aims
to strengthen community resilience to epidemic-prone diseases in the Karamoja region
through integrated interventions in human health, sanitation, and livestock management,
recognising the interconnections between human, animal, and environmental health. The
Karamoja sub-region is predominantly inhabited by agro-pastoralist communities in which
livestock represents a fundamental source of livelihood, food security, cultural identity, and
social value. Children are commonly involved in livestock-related activities from an early
age, making this setting particularly suitable for investigating their perceptions of animal
emotions and cognitive abilities.

Although livestock ownership varies among households, children in Karamoja are
routinely exposed to a wide range of domestic animal species through daily village life
and community activities, regardless of whether their own family owns those animals.
Consequently, even children from non-pastoralist households are generally familiar with
the behaviour and management of domestic animals, including non-farm animals, through
frequent interactions within the community.
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2.3. Data Collection

A descriptive, cross-sectional study design was employed at the Kasimeri Primary
School in Moroto, Karamoja region (Uganda) between July and August 2024. The target
group consisted of students aged approximately 10-14 years (Primary 5 class). However,
some younger and older students were also present because age-grade heterogeneity is
common in Karamoja, where school attendance may be interrupted or delayed by pastoral
responsibilities and socio-economic factors.

Data were collected using a structured questionnaire administered to students to
explore their perceptions of animals” emotions, cognitive and communicative abilities at a
single point in time. The structure of the data collection and coding process is described in
the following paragraphs and depicted in Figure 1.

@ Study Design
Cross-sectional, Kasimeri Primary School

Questionnaire Development
Adapted from Unipg pilot tool, reviewed with teachers and
C&D

staff

|| L 1
Closed-ended Open-ended Matrix-type
@ 8 yes/no items 14 descriptive items 3 items
Perceptions of animals Emotions, play, fears Species x uses/feelings
1

@ Data collection

Printed questionnaires, read aloud in class

I Coding conventions
Yes/no = Y/N
@ _ Data entry e sl
Transcribed into structured Excel database Missing — blank
| Invalid — NV

@ Data cleaning

Internal consistency check

@ Response coding
3-category classification

Valid responses Nonresponses (NA) Invalid
Coherent, interpretable Items left blank Incoherent or non-sense

@ & Qualitative thematic coding

pen-ended responses grouped by semantic content

I
® @ ®@ 'Other" residual category

Rare responses, not linkable to themes

fiﬁﬂ Final analysable dataset

Quantitative + qualitative analysis
Figure 1. Flowchart describing the process from data collection to final cleaned dataset.

2.4. The Questionnaire

The questionnaire consisted of demographic questions, closed yes/no items, matrix
questions exploring attribution of emotions and cognitive abilities across animal species,
Likert-scale items, and open-ended questions designed to explore children’s spontaneous
representations of animal emotions, behaviour and human-animal interactions.

The questionnaire (Document S1) was adapted from a tool previously piloted by
DVM-Unipg in other Ugandan schools [16] and further refined for the present study by
researchers from DVM-Unipg, with the support of C&D staff and local school teachers who
contributed their pedagogical expertise to ensure cultural relevance and comprehensibility.
It was specifically designed for the objectives of the present study by combining questions
adapted from previous educational and animal welfare surveys with additional items
developed to investigate children’s perceptions of animal emotions, cognitive abilities, and
human-animal interactions within the pastoralist context of Karamoja.

The questionnaires were administered collectively during class time by DVM-Unipg
researchers, trained C&D staff, and local linguistic facilitators. The questionnaires were
printed due to the absence of computers or other technological devices accessible to stu-
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dents. Considering the multilingual context, each question was read aloud and explained
verbally in the local language by the facilitators (C&D staff), with the support of teachers,
to ensure that all students fully understood the questions, across varying literacy levels,
before completing the questionnaire independently.

Given the local context, characterised by variable and generally low literacy levels
and by local practices in which written consent is not commonly used for this type of
school activity, parents or guardians were informed about the study and their informed
consent was obtained orally before student participation, following the procedures normally
adopted by the local school institution. No parent or guardian declined to provide consent.
Before data collection, permission from the gatekeeper to conduct the study was also
obtained orally from the head of the school, in accordance with local institutional practices.
Only students whose participation had been authorised were included. Participation was
strictly voluntary, and students retained the right to decline participation or to leave any
question unanswered. No sensitive personal data were collected or retained.

As already mentioned, this data collection was conducted within the framework of
the ALL IN ONE Project, which involved collaboration with local partners and the prior
engagement and agreement of the participating school institutions.

The questionnaire consisted of five sections, hereby briefly described.

The first section collected socio-demographic information, including age, sex, family
composition, language spoken at home, daily activities, livestock ownership, and the
perceived importance of animals for the family.

The second section explored children’s relationships with animals through closed-
and open-ended questions investigating animal communication, emotional expression,
attachment to animals, play behaviour, fear of dogs, and school education on animals.
Questions on fear of dogs were included because dogs are among the domestic animals
most frequently encountered by children in their daily lives, providing additional context
for interpreting their perceptions of animals and human-animal relationships.

The third section included matrix-type items assessing the attribution of emotions to
six domestic animal species (cattle, sheep/goats, chickens, donkeys, dogs, and cats).

The fourth section assessed children’s attribution of cognitive and social abilities to
the same species through a second matrix of behavioural and cognitive traits.

The fifth section included scenario-based multiple-choice questions evaluating chil-
dren’s knowledge of safe interactions with unfamiliar dogs.

The complete questionnaire is provided as Supplementary Document S1.

2.5. Data Coding and Analysis
Responses were coded into three categories:

1. Valid responses: coherent and interpretable answers aligned with the intended mean-
ing of the question;
2. Non-responses (NA): items left unanswered;

3. Non-interpretable responses: incoherent, contradictory, or out-of-context answers.

This coding procedure allowed for clearer discrimination of data quality while retain-
ing information on comprehension difficulties.

All questionnaires were transcribed into a structured Excel database, where closed-
ended items (binary, matrix-type, and Likert-type) were coded numerically using prede-
fined admissible values (respectively 1/0 and from 1 to 5). Missing answers were left as
blank cells, while uninterpretable responses were flagged as NV (“non-valid”) to distin-
guish them from true non-responses. Open-ended responses were first transcribed verbatim
and then inductively grouped into thematic categories based on shared semantic content
(consultable in Table S1). A residual “Other” category was retained for low-frequency
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responses that did not fit any established theme. The data coding and cleaning procedure
is displayed in Figure 1, and full details are provided in Document S2.

2.6. Statistical Analysis

Descriptive statistics were used to summarise the data as numbers and percentages,
means and standard deviations (SD), and minimum and maximum values.

Differences in the uses and social roles attributed to animal species were analysed using
generalised linear models (GLMs) with a binomial distribution and logit link function.
Because each participant evaluated multiple animal species, repeated responses were
accounted for using generalised estimating equations (GEEs) with an exchangeable working
correlation structure. Animal species was included as the explanatory factor, and pairwise
comparisons among estimated marginal means were performed where appropriate. Results
are presented as numbers of affirmative responses (n), estimated marginal probabilities
(%), and their corresponding 95% Wald confidence intervals (95% Cls), together with Wald
x? test p-values. The same modelling approach was used to analyse differences in the
attribution of emotions, with emotion type, animal species, and their interaction included
as explanatory factors. Results are presented as estimated marginal means together with
the corresponding Wald x? test p-values. Factors associated with fear of dogs were analysed
using GLM with a binomial distribution and logit link function. Results are presented as
regression coefficients (B + standard error [SE]) together with the corresponding Wald x>
test p-values.

For each participant, an Animal Emotion Score was calculated as the percentage of affir-
mative responses across the 72 emotion-related items included in Question 15 (12 emotional
states evaluated for each of the six animal species, i.e., happy, love, angry, scared, surprised,
disgusted, lonely, sad, hateful, jealous, satisfied, and pain perception). Similarly, an Ani-
mal Competence Score was calculated as the percentage of affirmative responses across the
72 competence-related items included in Question 16 (12 cognitive and functional attributes
evaluated for each of the six animal species, i.e., defend the herd, defend themselves,
feel love for their farmer, find a source of water, help each other, mothers recognise their
offspring, recognise animals from the same herd, recognise danger, recognise their farmer,
return alone to the village, take care of other animals, and take care of themselves). Both
scores ranged from 0 to 100, where 0 indicated no affirmative responses and 100 indicated
affirmative responses to all items; higher scores indicated a greater tendency to attribute
emotions or cognitive abilities to animals, respectively. Associations between the two scores
and students’ age, sex, paternal farming occupation, and perceived importance of animals
to the family were evaluated using GLMs with a normal distribution and identity link
function. Results are presented as estimated marginal means with their corresponding 95%
Wald confidence intervals (95% Cls) and Wald x? test p-values.

Finally, for each questionnaire item investigating students” intended behaviours to-
wards dogs, pairwise associations among the dichotomous response options were evaluated
using Pearson’s chi-square tests. For each pair of responses, the strength of the associ-
ation was quantified by calculating the odds ratio (OR) and its 95% confidence interval
(95% CI). To account for multiple pairwise comparisons within each questionnaire item,
p-values were adjusted using the Benjamini-Hochberg false discovery rate (FDR) procedure.
Associations with FDR-adjusted p-values < 0.05 were considered statistically significant.

All analyses were performed using SPSS software version 25 (SPSS Inc., Chicago, IL,
USA), and p-values < 0.05 were considered statistically significant.
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THE MANYATTA

A HOME, A COMMUNITY

The manyatta is the traditional homestead of the

Karamoja pastoralists in north-eastern Uganda.

It is a safe, circular space,
built to protect the family, the animals
and their belongings.

HUT
Each hut has a specific

function: sleeping,
cooking, storing food or
personal belongings. They
are built with mud, wood
and thatch

is where people gather
to eat, talk, celebrate
and make decisions
together.

THE ANIMALS

central to food,

emotionally and
cognitively aware
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The center of the manyatta
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3. Results

The following section presents the results of the survey, organised according to the
main thematic areas investigated: the descriptive characteristics of the participating stu-
The roles that students attribute to
different species are schematically summarised in Figure 2, which depicts the manyatta, the
traditional homestead of the Karamoja pastoralist communities. This living space shared
by families and the animals is central to this study, as shown in Figure 2, which provides a
visual reference for understanding this cultural context.

dents, their attitudes and beliefs toward animals.

KRAAL

Protective and fortified
fence to keep livestock
safe at night and to protect
them from predators and
thieves. Can be inside or
distant from the manyatta

By FENCE

Made of thorny branches
and wooden stakes,

the fence protects the
family and animals. It has
one entrance that can be
open only from the inside

CHICKEN

Primarily food
providers. students’
credit them with a

CAT

Independent
and self-
sufficient
Richer
emotional
profile than
their marginal
status suggests

I DONKEY by b06
o GoATS & SHeEP i et

P o Yo important of all, dogs
stand alone as
source, seen as N
o protectors and
vigilant and useful companions, with the
but the least Py highest attributed

emotionally salient capacity for pain and &
of all species.

complex inner life and
a strong sense of
autonomy.

attributed emotions,
and perceived as

socially capable. autonomous

behaviour

Figure 2. Schematic representation of a traditional Karamoja manyatta illustrating the spatial organi-
sation of the socio-cultural homestead in which children interact daily with the main domestic animal
species considered in the questionnaire (cattle, sheep/goats, chickens, dogs, cats, and donkeys),
highlighting the embodied role and importance of each species.

3.1. Descriptive Characteristics of the Students

A total of 326 students were included in the study, aged between 8 and 21 years
(mean + SD = 13 + 2 years). Of the 326 questionnaires, sex information was valid for
279 students, of whom 130 (46.6%) were female, and 149 (53.4%) were male. Sex information
was invalid in 17 questionnaires (5.2%) and missing in 30 (9.2%).

Regarding family language, the largest proportion of students reported speaking
Karamojong at home (114; 35.1%), followed by Ateso (100; 30.8%) and English (64; 19.7%).
Other languages were less frequently represented (Table S2).

Most students lived with one or both parents (176; 70.1%), while a substantial pro-
portion resided with other family members (62; 24.7%), indicating that nearly one in four
children were cared for within the extended family. Regarding perceived family closeness,
students most frequently identified their mother as the family member to whom they felt
closest (156; 50.5%), followed by their father (75; 24.3%). Other family members were
mentioned considerably less often (Table S2).
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3.2. Students’ Attitudes Toward Animals

The majority of students reported that their parents were farmers (144; 50.7%). Re-
garding livestock ownership, most families owned cattle (110; 41.8%), followed by small
ruminants (76; 28.9%), while only a minority owned cats (3; 1.1%) or dogs (13; 4.9%).
Additionally, 8.7% of families owned more than one livestock species (Table S2).

Animals were considered highly important for the family by most of the students, with
70.1% (190 respondents) assigning the maximum score (5). The main reasons reported were
food provision (125; 51.2%) and income generation (56; 23.0%), while 11.5% (28) mentioned
other reasons and 11.1% (27) provided invalid or unclear responses (Table S2).

A large proportion of students reported studying animals at school: of the valid answers,
228 (79.2%) answered yes, while 60 (20.8%) stated that they do not. Among those who reported
studying animals, the most frequently mentioned topic was taxonomy (82 students; 36.0%),
followed by body parts, biology or physiology (47; 20.6%) and care, diseases, husbandry and
animal products (42; 18.4%). Smaller proportions referred to behaviour, emotions and com-
munication (12; 5.3%) or to general or unspecified response (10; 4.4%). A notable proportion
of responses were classified as invalid or unclear (35; 15.4%).

Overall, most students (218; 78.1%) believed that animals can communicate with one
another, whereas approximately one in five (61; 21.9%) did not share this view (Table S3).
Among those who believed that animals can communicate, the most frequently mentioned
modality was vocalisations (150; 62.2%), followed by body language or physical movements
(29; 12.0%) (Table S3). Regarding students” interpretations of animal emotional responses,
anger was most commonly described as aggression or attack (84; 27.7%), whereas fear
was primarily associated with escape or avoidance behaviours (136; 48.9%). Happiness
was predominantly expressed through movement or play (143; 47.2%), while sadness was
mainly characterised by withdrawal, isolation, or inactivity (73; 24.7%). Surprise was often
interpreted as positive surprise, play, or increased movement (92; 35.9%). Responses regard-
ing disgust were more heterogeneous, with anger /irritation (42; 18.9%) and miscellaneous
reactions (42; 18.9%) being the most frequently reported descriptions (Table S3).

Most respondents reported a positive emotional orientation toward animals: 97.7%
stated they love animals, while only 2.3% said they do not. Similarly, the majority (215;
82.1%) believed that animals can love humans, although 17.9% did not share this view.
Among those who believed that animals can show love, dogs were the most frequently
mentioned species (197; 65.0%), followed by ruminants (42; 13.9%) and cats (26; 8.6%)
(Table S4).

As regards animal cognitive abilities, most students (81.7%) believed that animals are
capable of thinking, while 18.3% did not share this view (Table S4). When asked about
their favourite animal, cattle and small ruminants collectively accounted for the largest pro-
portion of responses (47.2%), followed by dogs (31.5%) and cats (7.5%). Most participants
reported playing with animals (232; 77.6%), primarily through active, movement-based play
(125; 55.8%), followed by feeding-mediated play (34; 15.2%). A similar pattern emerged
specifically for dogs; the answers to the question “Do you play with dogs?” registered 64.3%
of students reporting that they play with them, again predominantly through active play
(119; 58.6%) (Q: If yes, how do you play with dogs?). However, fear of dogs was common,
with 65.8% of students reporting being afraid of them. Among these students, fear was
mainly attributed to aggression (120; 60.6%). Notably, 17.2% provided positive statements,
indicating that they did not fear dogs rather than describing a reason for fear or not fear
(Table S4). Fear of dogs tended to decrease with age (3 = —0.128 & 0.074; p = 0.080) and was
not associated with sex or whether the parents were farmers. However, fear appeared to
influence interactions with animals, as it was strongly associated with whether participants
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reported playing with animals in general (3 = —1.220 &+ 0.302, p < 0.001) and with dogs
specifically ( = —1.004 £ 0.292, p < 0.001).

3.3. Use of Different Animal Species

Clear differences emerged among animal species regarding the uses and roles at-
tributed to them by students (Table 1). Sheep and goats were most frequently associated
with the traditional practice of blood consumption (p < 0.001). Consumption-related uses
varied significantly among species. Chickens were most frequently associated with the “con-
sumption of milk or eggs”, followed by cattle and sheep/goats, whereas donkeys were rarely
linked to this purpose (p < 0.001). Similarly, sheep/goats, chickens, and cattle were the
species most commonly identified as sources of meat, while donkeys were least frequently
mentioned in this context (p < 0.001).

Table 1. Students’ perceptions of the uses and social roles of different animal species. Values
are presented as number of respondents (n) and column percentages (%), followed by 95% Wald
confidence intervals for the estimated probabilities obtained from the statistical models.

[43.0-54.8%]

[38.8-50.5%]

[49.4-61.2%]

[37.6-49.5%]

[17.5-27.3%]

Question Sheep/Goats Cattle Chickens Dogs Donkeys p-Value
Source of blood 923 (30.6%)  51°(16.5%)  60° (20.1%) N/A 43P (14.5%) <0.001
for consumption [25.4-35.8%] [12.8-21.1%]  [16.0-25.1%] [11.0-19.1%] ’
2583 (85.4%) 2413 (77.5%) 2532 (83.2%) 117° (39.9%)
Source of meat [80.9-88.9%]  [72.4-81.7%]  [78.5-87.0%] N/A [34.6-458%] 0001
. 1832 (60.4%) 2062 (66.5%) 248 (80.5%) 76 © (25.9%)
Source of milk/eggs 154 ¢ o5 on]  [60.9-71.4%]  [75.6-84.5%] N/A [21.3-314%)] <0001
Skin/feathers 181 3P (59.5%) 1732 (56.4%) 148 2P (48.8%) N/A 132 b (44.4%) <0.001
for clothing [54.1-65.1%]  [60.9-71.4%]  [43.1-54.3%] [39.0-50.3%] :
Skin/ feathers for 1457 (48.0%) 1427 (46.1%) 100 (33.0%) N/A 101°(339%)  _; 001
bedding or housing [42.6-53.8%] [40.7-51.9%]  [27.7-38.3%] [28.8-39.6%] )
. . 2183 (71.7%) 2102 (69.1%) 155" (52.0%) 104 © (35.5%)
Marriage ceremonies 1 o¢ 3 zeuol  [63.9-74.2%]  [46.2-57.5%] N/A [30.040.9%] <0001
o . 1512 (52.4%) 1452 (50.3%) 1372 (47.4%) 100 b (34.6%)
Initiation ceremonies )¢5 5g00,]  [44.8-56.3%]  [41.9-53.3%] N/A [295404% <0001
. . 1012 (344%) 1173 (39.0%) 1132 (38.7%) 207° (70.4%) 842 (28.9%)
Village protection [289-39.7%]  [334-444%]  [334-44.6%] [64.8-753%] [23.7-341%] 0001
a o a o a o a 0 b o
Not kept 1332 (49.1%)  123° (444%) 149°(552%) 117°(43.7%) 60° (219%) oo

Each animal species was evaluated through a separate yes/no question; therefore, respondents could
provide affirmative responses for more than one species. Different lowercase superscript letters
within a row indicate significant pairwise differences among animal species (p < 0.05). p-values refer
to the overall generalised linear model. N/A, not applicable.

Animals were widely perceived as playing important roles in cultural and social
practices. Sheep/goats, cattle, and chickens were frequently associated with initiation
ceremonies and marriage-related traditions, whereas donkeys were consistently less linked
to these functions (p < 0.001).

Significant interspecies differences emerged regarding the use of animal-derived
materials for clothing, bedding, and housing. Sheep/goats and cattle were most commonly
cited for these purposes, while chickens were frequently mentioned only in relation to
clothing. In contrast, chickens and donkeys were less often associated with housing-related
uses (p < 0.001).
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Village protection was predominantly attributed to dogs (70.4%), which were associated
with this role significantly more frequently than any other species (p < 0.001). In contrast,
sheep/goats, cattle, chickens, and donkeys were only rarely linked to protective functions.

Finally, ownership patterns differed significantly across species (p < 0.001). Chickens
showed the highest proportion of students reporting not owning the species, whereas
donkeys showed the lowest.

Overall, the results showed clear differences in the perceived roles of the different
animal species, with each species being consistently associated with specific economic,
cultural, or protective functions.

3.4. Effect of Type of Emotion and Species

Responses concerning emotions attributed to different animal species varied signif-
icantly according to emotion type (p < 0.001) and species (p = 0.004), with a significant
emotion type X species interaction (p = 0.022; Table 2). Overall, irrespective of species,
anger and happiness were the emotions most frequently attributed to animals (both >78% of
respondents), whereas disgust was the least frequently attributed (<65%; p < 0.05).

Table 2. Number of students (n) and estimated marginal means (%) attributing specific emotions to
different animal species, with their 95% Wald confidence intervals [95% Cls]. The Overall column
reports the total number of affirmative responses and the corresponding estimated marginal percent-
age for each emotion across all animal species. p-values refer to the overall effect of animal species

within each emotion.

Emotion Overall Sheep/Goats Cats Cattle Chickens Dogs Donkeys p-Value
Feel anger 1374 A (79.6%) 242 (83.4%) 224 (79.4%) 233 (78.7%) 229 (79.0%) 225 (79.5%) 221 (77.3%) 0522
& [77.7-81.5%]  [78.7-87.3%]  [74.3-83.8%]  [73.7-83.0%] [73.9-83.3%]  [74.4-83.8%]  [72.1-81.8%] |
Feel disgust 1026 B (63.2%) 170 (62.5%) 166 (62.4%) 168 (60.6%) 176 (64.5%) 174 (64.9%) 172 (64.2%) 0.908
& [60.8-655%]  [56.6-68.1%]  [56.4-68.0%]  [54.8-66.2%] [58.6-69.9%]  [59.0-70.4%]  [58.3-69.7%)] :
. 1392 A (78.2%) 2482 (83.8%)  223P (75.6%)  229b (76.3%) 2472 (83.7%) 222° (74.7%) = 223 (75.1%)
Feelhappiness — '17c s g040]  [79.1-87.6%]  [70.4-80.2%]  [71.2-80.8%] [79.1-875%]  [69.5-79.4%]  [69.9-79.7%] 0.005
nglw}‘;ggd 1189C (71.2%) 200 (71.2%) 203 (73.8%) 187 (66.1%) 202 (714%) 200 (72.5%) 197 (72.2%) 0442
. [69.0-73.4%]  [65.6-76.2%]  [68.3-78.7%]  [60.4-71.4%] [65.8-76.3%]  [66.9-77.4%]  [66.5-77.2%] .
another animal
Fete(l) if:ig‘;sy 11310 (69.0%) 181" (646%) 183% (69.1%) 187° (66.3%) 2047 (739%) 1947 (72.4%) 182 (67.9%) o
. [66.8-71.3%]  [58.9-70.0%]  [63.2-74.3%]  [60.6-71.6%] [68.4-78.8%]  [66.7-77.4%]  [62.1-73.2%)] :
another animal
) 11410 (68.9%) 193 (68.9%) 187 (69.3%) 201 (70.3%) 192 (69.1%) 195 (71.4%) 173 (64.3%)
Feelloneliness = 717001 [633-741%]  [635-74.5%]  [647-75.3%] [634-742%]  [658-765%]  [584-69.8%] 001
Feel love C o, a 0, b o, a 0 a o, b o, ab 0,
towards 1281C (72.8%)  237° (78.7%) 192 (66.4%)  224° (76.2%) 229°(77.4%) 191° (65.9%) 208 (717%) o0
. [70.9-75.1%]  [73.8-83.0%]  [60.8-71.6%]  [71.0-80.7%] [72.2-81.8%]  [60.2-71.1%]  [66.3-76.6%] :
another animal
Feel sadness 1284 B (76.3%) 224 (78.9%) 210 (76.4%) 214 (74.8%) 207 (73.1%) 220 (78.9%) 209 (76.0%) 0.556
[74.3-78.4%]  [73.7-832%]  [71.0-81.0%]  [69.5-79.5%] [67.7-78.0%]  [73.7-832%]  [70.6-80.7%] :
Feel 1216 B (75.8%) 214 (78.4%) 195 (75.0%) 207 (75.3%) 202 (75.4%) 200 (75.5%) 198 (75.0%) 0.939
satisfaction [73.6-77.8%]  [73.1-82.9%]  [69.4-79.9%]  [69.8-80.0%] [69.9-80.2%]  [69.9-80.3%]  [69.4-79.9%)] :
Feel fear 1239 B (73.8%) 2213 (78.4%) 2012P (73.1%) 2182 (75.7%) 2232 (78.2%) 179" (65.8%) 1972 (71.4%) 0.006
[71.8-76.0%]  [73.2-82.8%]  [67.5-78.0%]  [70.4-80.3%] [73.1-82.7%]  [60.0-71.2%]  [65.8-76.4%] :
Feel surprise 11397 (67.4%) 190 (66.7%) 193 (70.4%) 185 (63.4%) 194 (69.0%) 189 (67.7%) 188 (67.4%) 0,589
p [652-69.7%]  [61.0-71.9%]  [64.8-75.5%]  [57.7-68.7%]  [63.4-742%)]  [62.0-73.0%]  [61.7-72.6%)] .
B 0, o, o, 0, 0, 0, 0,
Feel pain 996 B (72.9%) 171 (75.3%) 169 (74.1%) 161 (70.0%) 161 (70.6%) 178 (77.7%) 156 (69.3%) 0.048

[70.5-75.3%]

[69.3-80.5%]

[68.0-79.4%]

[63.8-75.6%]

[64.4-76.2%]

[71.9-82.7%]

[63.0-75.0%]

Each animal species was evaluated through a separate yes/no question; therefore, respondents could
provide affirmative responses for more than one species. Different uppercase superscript letters in
the Overall column indicate significant differences among emotion types (p < 0.05). Different lower-
case letters within a row indicate significant pairwise differences among animal species (p < 0.05);
superscripts are shown only when at least one pairwise comparison was significant.
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Species differences emerged only for happiness, love, and fear (all p < 0.01). Happiness
was more frequently attributed to sheep/goats and chickens than to the other species, with
percentages exceeding 80%. Similarly, the capacity to feel love towards another animal was
more often attributed to sheep/goats, cattle, and chickens than to cats and dogs, for which
attribution rates were below 70%. Fear was also more frequently attributed to sheep/goats,
cattle, and chickens than to dogs. Finally, multiple comparisons showed that jealousy
towards another animal was more commonly attributed to chickens than to sheep/goats
and cattle (Table 2).

The distribution of the Animal Emotion Score, reflecting the overall tendency of students
to attribute emotions to animals, is shown in Figure 3. Scores were generally high, with a
median of 72.0 (25th percentile: 60.0; 75th percentile: 89.0). Most values were concentrated
in the upper range of the scale, indicating a general tendency among students to attribute a
broad range of emotions to animals.

40.0

20.0

Frequency

10.0

00
0 20 40 60 80 100

Animal Emotion Score

Figure 3. Distribution of the Animal Emotion Score among participating students. The Animal
Emotion Score was calculated as the percentage of affirmative responses across all emotion-related
questions and animal species. The histogram shows the frequency distribution of scores ranging from
0 to 100.

The Animal Emotion Score was not associated with age. A trend towards a sex difference
was observed, with females tending to have higher Animal Emotion Scores than males
(73.8,95% C170.2-77.3 vs. 69.4, 95% CI 66.1-72.7; p = 0.080). Students whose fathers were
not farmers had slightly higher Animal Emotion Scores than those whose fathers were
farmers (74.8, 95% CI 71.5-78.2 vs. 69.4, 95% CI 66.2-72.7; p = 0.025). In contrast, scores
were not associated with the importance that students attributed to animals.

Overall, students attributed a broad range of emotions to all animal species, although
the frequency of attribution varied according to both the type of emotion and the species
considered.

3.5. Students’ Beliefs Regarding the Cognitive and Functional Abilities of Animals

Students generally attributed a wide range of cognitive and functional abilities to
animals, with several abilities being consistently recognised across species (Table 3). Overall,
more than 70% of respondents believed that animals can feel love for the farmer, that they
can find a source of water, that mothers recognise their offspring, and that they can take
care of themselves. The remaining abilities were nonetheless acknowledged by 60-70%
of respondents.
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Table 3. Number of affirmative responses (n) and estimated marginal means (%) for the attribution
of cognitive and functional abilities to different animal species, with their 95% Wald confidence
intervals [95% Cls]. The Overall column reports the total number of affirmative responses and the
corresponding estimated marginal mean across all animal species. p-values refer to the overall effect

of animal species within each ability.

Ability Overall Sheep/Goats Cats Cattle Chickens Dogs Donkeys p-Value
977 (62.9%) 163 (62.9%)  174(674%) 149 (56.2%) 165 (64.0%)  165(63.7%) 161 (63.1%)
Defend theherd 0 5" (5 300]  [56.9-68.6%]  [615-72.9%] [502-621%] [57.9-69.6%] [57.7-69.3%] [57.0-688%] 018
1101 (69.5%) 188 (70.9%) 187 (71.6%)  185(68.3%)  172(65.9%) 194 (73.8%) 175 (66.5%)

Defend themselves 073 71 0ol [65.2-76.1%]  [65.9-76.8%]  [62.5-73.5%]  [59.9-714%]  [68.1-78.7%]  [60.6-72.0%] 12
Feel love for 1163 (73.0%) 195 (73.6%) 189 (719%) 217 (79.8%) 187 (70.6%) 193 (73.1%)  182(68.7%)  es
their farmer [70.8-75.2%]  [67.9-785%]  [66.1-77.0%]  [74.6-84.1%]  [64.8-75.7%]  [67.4-78.1%]  [62.8-74.0%] :

Find a source 1310 (82.3%) 2372 (89.4%) 192Y (73.3%) 2402 (87.3%) 205Y (77.7%) 2172 (82.5%) 2192 (83.6%)
( ) ( ) <0.001
of water [81.0-84.8%]  [85.1-92.6%]  [67.6-78.3%] [82.8-90.7%]  [72.2-82.3%]  [77.4-86.6%]  [78.6-87.6%] :
999 (62.0%) 169 (63.1%) 149 (56.0%) 168 (60.6%) 171 (64.0%) 172 (64.4%) 170 (63.9%)
Help eachother 1067 ) hor]  [57.1-68.6%]  [50.0-619%]  [54.8-66.2%] [58.1-69.6%] [585-69.9%] [58.0-695%]  031°

Mothers recognise 1270 (78.8%) 214 (79.6%) 213 (804%) 213 (763%)  205(77.1%)  217(810%)  208(788%) ..o

their offspring [76.8-80.8%]  [74.3-84.0%]  [75.2-84.7%] [71.0-81.0%] [71.6-81.7%] [75.8-85.2%]  [73.4-83.3%] :

Recognise animals 1033 (67.0%) 177 (67.8%) 164 (64.6%) 175 (66.5%) 173 (67.6%)  172(67.7%)  172(677%) 4

from the same herd  [64.6-69.3%]  [61.9-73.2%]  [58.5-70.2%]  [60.6-72.0%]  [61.6-73.0%] [61.7-73.2%]  [61.7-73.2%] :

. 996 (62.5%)  149P (55.6%) 1882 (71.8%) 139P (51.9%) 165" (61.8%) 1962 (73.4%) 159 P (60.7%)

Recognise danger 104 653%]  [49.6-614%]  [66.0-76.9%] [45.9-57.8%] [55.8-674%] [678-784%] [546-664%] 0!
Recognise 1084 (69.1%) 186 (707%)  173(668%)  184(67.9%)  188(723%)  177(69.1%) 176 (67.7%) (. eo

their farmer [66.8-71.4%]  [64.9-759%]  [60.8-72.3%]  [62.1-732%]  [66.6~77.4%]  [63.2-745%]  [61.8-73.1%] :
Return alone to 1128 (675%) 189" (67.7%) 194 (70.3%) 167 (584%) 199" (71.8%) 2257 (806%) 154 (56.4%) o oo

the village [65.8-70.4%]  [62.0-73.0%]  [64.6-754%] [52.6-64.0%] [66.3-76.8%] [75.6-84.9%]  [50.5-62.2%] :
Take care of 1057 (663%)  179(67.0%) 169 (640%)  178(657%)  182(68.9%)  178(67.2%) 171 (648%) (oo

other animals [63.9-68.6%] [61.2-72.4%]  [58.0-69.6%] [59.8-71.1%]  [63.1-742%] [61.3-72.6%]  [58.8-70.3%] :
Take care of 1222(758%)  198(733%)  201(750%)  208(759%)  201(758%) 213 (78.6%) 201 (76.1%) oo,

themselves

[73.7-77.9%]

[67.7-78.3%]

[69.5-79.8%]

[70.5-80.6%]

[70.3-80.6%]

[73.3-83.1%)]

[70.6-80.9%]

Each animal species was evaluated through a separate yes/no question; therefore, respondents could
provide affirmative responses for more than one species. Different lowercase letters within a row
indicate significant pairwise differences among animal species (p < 0.05); letters are shown only when
at least one pairwise comparison was significant. p-values refer to the overall effect of animal species
within each ability.

Significant interspecies differences emerged for selected abilities. The capacity to find
a source of water was most frequently attributed to sheep/goats, cattle, dogs, and donkeys
than to cats and chickens (p < 0.001). Cats and dogs were most frequently perceived as
capable of recognising danger compared with the other species (p < 0.001). Differences
were also observed for the ability to return alone to the village, with dogs showing the
highest percentages, whereas cattle and donkeys were least frequently associated with this
ability (p < 0.001).

The distribution of the Animal Competence Score, representing the proportion of affir-
mative responses across all cognition- and ability-related questions and animal species, is
shown in Figure 4. Scores were generally high, with a median of 71.0 (25th percentile: 58.0;
75th percentile: 83.0), indicating that students attributed a broad range of competences to
animals in most of the items considered.

Among the demographic variables analysed, only a trend related to the father’s
occupation was observed. Students whose fathers were not farmers tended to have higher
Animal Competence Scores than those whose fathers were farmers (72.4, 95% CI 69.1-75.7 vs.
67.8,95% CI 64.6-71.1; p = 0.053).

Overall, students attributed numerous cognitive abilities to all animal species, with
relatively limited differences among species for most of the abilities investigated.
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Figure 4. Distribution of the Animal Competence Score among participating students. The Animal
Competence Score was calculated as the percentage of affirmative responses across all cognition- and
ability-related questions and animal species. The histogram shows the frequency distribution of
scores ranging from 0 to 100.

3.6. Students’ Approach to a Dog

Students reported a wide range of behaviours when asked how they would approach
an unfamiliar dog (Table S5). Participants could select multiple responses, including
potentially contradictory behaviours, such as approaching and avoiding the dog. The most
frequently reported behaviour was asking the owner for permission before touching the
dog (74.0%), followed by touching the dog’s head (63.7%), calling the dog gently (58.8%),
letting the dog sniff one’s hand before touching it (49.5%), not approaching the dog (45.3%),
and chasing the dog away (42.6%) (Table S5). Pairwise co-occurrence analyses identified
eight significant associations after Benjamini-Hochberg false discovery rate correction
(Table 4). Letting the dog sniff one’s hand before touching it was associated with greater
odds of also asking the owner’s permission, not approaching the dog, and chasing the dog
away. Students who reported asking the owner’s permission were more likely to also report
that they would not approach the dog. Similarly, chasing the dog away was associated
with not approaching it. Calling the dog gently was associated with touching the dog’s
head, asking the owner’s permission, and not approaching the dog.

Table 4. Pairwise associations among students’ reported behaviours when encountering an unfamiliar
dog. Behaviour pairs are ordered by increasing Benjamini-Hochberg false discovery rate (FDR)-
adjusted p-values and are presented as odds ratios (OR) with 95% confidence intervals (95% CI).

Behaviour Pair OR (95% CI) p-Value FDR-Adjusted p
Let dog sniff hand <+ Chase dog away 3.31 (2.03-5.41) <0.001 0.003
Ask owner <> Would not approach 2.70 (1.52-4.77) 0.001 0.003
Let dog sniff hand «++ Ask owner 2.48 (1.43-4.31) 0.001 0.003
Let dog sniff hand <+ Would not approach 2.41 (1.50-3.88) <0.001 0.003
Call dog gently <+ Would not approach 2.19 (1.35-3.57) 0.001 0.003
Chase dog away <+ Would not approach 1.99 (1.24-3.20) 0.004 0.010
Touch head < Call dog gently 1.90 (1.17-3.10) 0.010 0.021
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Table 4. Cont.
Behaviour Pair OR (95% CI) p-Value FDR-Adjusted p
Call dog gently <> Ask owner 1.84 (1.08-3.13) 0.024 0.045
Touch head «+ Let dog sniff hand 1.59 (0.98-2.58) 0.061 0.083
Call dog gently <+ Chase dog away 1.61 (0.99-2.61) 0.053 0.080
Ask owner <+ Chase dog away 1.55 (0.90-2.67) 0.117 0.146
Touch head <+ Chase dog away 1.14 (0.70-1.85) 0.610 0.656
Touch head <+ Would not approach 0.88 (0.55-1.43) 0.612 0.656
Touch head <> Ask owner 0.92 (0.53-1.59) 0.762 0.762

Odds ratios (OR) > 1 indicate positive co-occurrence between the two reported behaviours. Pairwise
associations were evaluated using Pearson’s chi-square test. p-values were adjusted for multiple
comparisons using the Benjamini-Hochberg false discovery rate (FDR) procedure. Bold values
indicate associations that remained statistically significant after FDR correction.

Answers to question “What would you do if faced with a growling dog?” showed a
similar pattern. The most frequently endorsed strategy was looking for help (74.7%),
followed by running away (64.9%), staying still without looking the dog in the eyes (54.4%),
trying to calm the dog by talking gently (46.8%), and trying to fight the dog off (29.1%)
(Table S6). Co-occurrence analyses (Table 5) identified only two significant associations
after adjustment for multiple comparisons. Students who reported that they would run
away were substantially more likely to also report that they would look for help (FDR-
adjusted p = 0.003) and try to fight the dog off (FDR-adjusted p = 0.003). No other pairwise
associations remained significant after false discovery rate correction.

Table 5. Pairwise associations among students’ reported behaviours when faced with a growling dog.
Behaviour pairs are ordered by increasing Benjamini-Hochberg false discovery rate (FDR)-adjusted
p-values and are presented as odds ratios (ORs) with 95% confidence intervals (95% Cls).

Behaviour Pair OR (95% CI) p FDR-Adjusted p
Run away <+ Look for help 3.74 (2.14-6.53) <0.001 0.003
Run away <+ Try to fight the dog off 3.29 (1.76-6.15) <0.001 0.003
Look for help <+ Try to fight the dog off 2.22 (1.14-4.32) 0.017 0.057
Try to calm the dog by talking gently <> Look for help 1.80 (1.04-3.13) 0.035 0.088
Run away < Stay still without looking at the dog in the eyes 0.62 (0.38-1.02) 0.058 0.089
Stay still without looking at the ng in the eyes <> Try to calm 157 (0.98-2.52) 0.060 0.089
the dog by talking gently
Try to calm the dog by talking gently <+ Try to fight the dog off 1.63 (0.97-2.73) 0.062 0.089
Stay still without looking at the dog in the eyes <+ Try to fight 131 (0.78-2.19) 0.312 0.390
the dog off
Stay still without lookinfg at the dog in the eyes <> Look 127 (0.74-2.16) 0.387 0.430
or help
Run away <+ Try to calm the dog by talking gently 0.99 (0.61-1.61) 0.966 0.966

Odds ratios (ORs) > 1 indicate positive co-occurrence between the two reported behaviours. Pairwise
associations were evaluated using Pearson’s chi-square test. p-values were adjusted for multiple
comparisons using the Benjamini-Hochberg false discovery rate (FDR) procedure. Bold values
indicate associations that remained statistically significant after FDR correction.

Overall, running away was significantly associated with both seeking help and attempt-
ing to fight the dog, whereas no other response strategies showed significant associations.
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4. Discussion

This survey provides an initial, descriptive exploration of how children and youth
living in the pastoral context of the Karamoja region perceive animals’ emotions and cogni-
tive and communicative abilities. Rather than measuring empathy as a psychological trait,
the present findings capture how students articulate knowledge about animals through
emotionally and functionally framed responses. This distinction is critical, as much of the
existing literature on students’ relationships with animals is grounded in Western, urban,
and pet-centred frameworks that prioritise affective attachment or moral concern as pri-
mary indicators of human-animal relationships [16,17]. In contrast, the Karamoja context
requires a different interpretative lens, one that recognises students as embedded actors
within a pastoral socio-ecological system, where animals are integral to subsistence, safety,
and everyday life and where animal-related knowledge is primarily acquired through
everyday experience.

4.1. Emotional Attribution as Behaviour-Based and Situated Knowledge

Students consistently attributed emotional states to animals, with high overall per-
centages for commonly recognised emotions such as anger, happiness, sadness, and fear.
In contrast, more complex emotions requiring a finer interpretation of behavioural cues,
such as disgust, were attributed less frequently. Emotional attributions varied primarily
according to emotion type rather than animal species. When asked how animals express
emotions, participants predominantly referred to observable behaviours, including ag-
gression for anger, escape or avoidance for fear, movement or play for happiness, and
withdrawal for sadness. Many of these descriptions are broadly consistent with commonly
recognised behavioural expressions of the corresponding emotions [18], suggesting that
children’s interpretations are grounded in recognisable behavioural patterns. This finding
is consistent with developmental and comparative research showing that children often
rely on perceivable cues, such as movement, vocalisation, or avoidance, to infer emotional
states in both humans and animals [19].

In pastoral settings such as Karamoja, where children interact daily with livestock
and working animals [13,14], the ability to interpret behavioural signals is not only a
cognitive process but also a practical necessity. Recognising signs of fear, aggression, or
distress may have direct implications for personal safety, animal management, and effective
human-animal interactions. Notably, this form of emotional and behavioural knowledge
appears to be largely acquired outside formal education. In the present sample, only 5.3%
of school-based animal-related teaching addressed behaviour, emotions, or communica-
tion, whereas curricular content focused predominantly on taxonomy and biological or
productive aspects. Although these data are based on the respondents’ spontaneous recall,
the gap they suggest between formal education and practical knowledge is consistent with
findings in pastoral communities elsewhere, such as in south-western Uganda and Kenya,
where livestock keepers possess sophisticated embodied knowledge of cattle acquired
through daily practice rather than formal instruction [20,21]. Similar patterns have been
documented among Maasai children, who acquire animal-related knowledge through daily
herding activities and play [7], suggesting that experiential learning is a common pathway
through which such knowledge develops in pastoral societies.

The present findings may be interpreted through the concept of “situated knowledge”
proposed by Haraway [22], whereby knowledge is understood as partial, positioned, and
grounded in specific relationships and everyday practices. Within this perspective, chil-
dren’s understanding of animal emotions appears to be shaped by their daily interactions
with livestock and working animals rather than by abstract or universal concepts of animal
behaviour. Such knowledge should not be regarded as inferior to scientific knowledge;
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rather, it represents a different way of understanding animals that serves distinct practical
functions within a specific socio-cultural context. Recognising this perspective encourages
researchers to avoid interpreting pastoral children’s understanding of animals exclusively
through urban, pet-centred frameworks. Similar perspectives have also been described in
ethnoveterinary and anthropological studies of pastoral communities, although primarily
from epidemiological and animal health perspectives [20,21,23,24]. Our findings are con-
sistent with the literature and further suggest that children’s everyday interactions with
livestock may contribute to shaping their perceptions of animal emotions and cognition, as
well as the ways in which this knowledge is expressed.

At first glance, the lower Animal Emotion Scores observed among students from pas-
toralist households may appear to challenge the interpretation that understanding animal
emotions is primarily grounded in direct interaction. However, rather than contradicting
this assumption, these findings may suggest that contact does not uniformly increase the
attribution of emotions; instead, it may influence how animals are perceived within specific
socio-ecological contexts. As shown by our results, livestock often function as key economic
assets, representing a form of “living capital” within pastoral livelihoods [25]. Within this
framework, children may develop a more functional and pragmatic understanding of
animals, focusing on behaviour, productivity, and management rather than on the explicit
attribution of internal emotional states. This interpretation aligns with evidence suggesting
that moral reasoning in resource-dependent settings is often shaped by utilitarian and
consequence-based considerations, particularly in communities experiencing increasing
market integration, a dynamic documented across several pastoral systems [26]. In such
environments, animals are not only relational beings but also essential components of liveli-
hood strategies. These factors may encourage forms of reasoning that prioritise practical
outcomes alongside, or sometimes over, affective interpretations. Consequently, lower
levels of explicit emotion attribution should not necessarily be interpreted as reduced
sensitivity, but rather may reflect an adaptive mode of human-animal relationship.

It is worth noting that the difference between children of farmers and non-farmers
was statistically significant only for emotion attribution and not for cognitive-ability at-
tribution, and that even for emotion attribution the difference was modest, with both
groups attributing emotions at consistently high rates. The following interpretation should
therefore be read as an attempt to account for a relatively small, emotion-specific difference
rather than a broad divide. The divergence in how students perceive animals may be
traced to the nature of their interaction with the natural world. While direct involvement
in livestock management is likely to foster a pragmatic, experience-based understanding,
those with less direct involvement may rely more heavily on socially transmitted and
generalised representations of animals, which often emphasise emotional capacities and
anthropomorphic interpretations [27,28]. This distinction is particularly relevant when
considering the methodology used in the present survey. The assessment tool measured
explicit and verbalised attributions of emotions, which may be more closely aligned with
representational forms of knowledge than with the tacit understanding acquired through
everyday experience and practical engagement with animals. Taken together, these findings
may suggest the coexistence of multiple ways of knowing animals: one that is behaviour-
based, situated, and practice-oriented, and another that is more abstract, generalised, and
verbally articulated. Rather than being mutually exclusive, these perspectives may be
shaped by different combinations of experience, socialisation, and cultural context, each
providing valuable but distinct insights into human-animal relationships. Although this
interpretation is consistent with the present findings and with evidence from comparable
pastoral contexts, it should be regarded as a theoretical framework rather than as a direct
empirical conclusion. The study did not directly investigate children’s daily interactions
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with animals, nor did it examine in depth the processes through which animal-related
knowledge is acquired, shared, and transmitted within the community. Consequently,
the proposed interpretation is based on the convergence of empirical findings from the
present survey, evidence from comparable pastoralist contexts, and the ecological realities
of livestock-based livelihoods, suggesting that children’s responses reflect a culturally
embedded form of situated behavioural knowledge.

Future research employing ethnographic, observational, and participatory approaches
would be valuable for exploring these learning processes in greater depth and for further
assessing how children in Karamoja develop their understanding of animals through
everyday experience. Such approaches would also help distinguish more clearly between
behavioural knowledge acquired through practice and children’s explicit representations
of animal emotions and cognition.

4.2. Beyond Speciesism: A Relational Understanding of Animals

While emotion type was the strongest predictor of emotion attribution, significant
species differences emerged for specific emotions and cognitive abilities. Importantly, these
patterns did not mirror those commonly reported in Western societies, where companion
animals typically receive greater emotional consideration than livestock [11,17,29]. In
contrast, ruminants occupied a central position in the perceptions of the students surveyed.
They were the animals most frequently identified as favourites, were more often attributed
the capacity to feel love towards other animals, and received high ratings across a range
of emotional capacities. This pattern may reflect the economic and cultural importance
of ruminants within Karamoja pastoral livelihoods, where children interact with them
daily through herding and husbandry activities from an early age [4,5]. Their prominent
role within pastoral households is reflected by their being the most commonly owned
animals. Taken together, these findings suggest that emotional attribution may depend less
on species category (e.g., “companion” in a westernised conception versus farm animal)
than on the nature, frequency, and cultural significance of human—animal interactions
within a given socio-ecological context, consistent with observations from other pastoral
societies [7,20,21].

Dogs presented a more complex pattern. While strongly associated with village pro-
tection and the capacity to love humans, they were often feared by most students, primarily
due to concerns about aggression. This ambivalence likely reflects two factors: (1) rela-
tively low household dog ownership, meaning students frequently encounter free-roaming
rather than owned dogs, and (2) legitimate safety concerns in a region where rabies and
dog-mediated injuries pose real risks [30,31]. These findings contrast with the “speciesist
gradient” described in many Western populations [11,32], where companion animals con-
sistently receive greater moral and emotional consideration than livestock. Rather than
revealing a clear hierarchical ranking of species, our findings may instead suggest a pattern
of functional differentiation. Ruminants received high emotional attribution across most
dimensions, dogs were recognised for specific capacities such as protection and danger
recognition, and different species were associated with distinct emotional and cognitive
abilities. These findings may indicate that animals were evaluated according to their per-
ceived roles and relationships with humans, rather than along a single continuum of moral
or emotional worth.

This pattern may be interpreted as consistent with anthropological accounts of human-
animal relational ontologies, in which species are not organised within a hierarchical
framework but occupy distinct positions within networks of multispecies relationships [33].
Within this interpretative framework, children’s attribution of animal emotions may reflect
differences in lived interactions and social relationships with animals rather than speciesist
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evaluations. This interpretation is further supported by the pattern observed for cognitive
abilities, where children attributed specific competencies to specific species depending on
the task considered (Table 3), rather than around a general ranking of intelligence across
species. Notably, this species- and task-specific pattern emerged despite the clear differen-
tiation in the practical, economic, and cultural roles assigned to animal species (Table 1).
In this study, we did not ask children to rank animals by overall worth or ability, and we
therefore make no claim about a hierarchy of value. What our data show is that recognised
competence was distributed across species according to task rather than concentrated in
any one ‘most capable” animal. Taken together, these findings may therefore suggest a
relational understanding of animals that is not grounded in (Western) pet-centred models of
emotional proximity, but rather in animals’ community roles, behaviours, and everyday in-
teractions within the pastoral socio-economic system, as described in other anthropological
accounts of human-animal relations in pastoral and non-Western contexts [33-36].

Much of the existing literature on children’s relationships with animals employs em-
pathy as a central construct, typically measured through affective scales developed and
validated in Western, urban, pet-keeping societies [37,38]. However, the present survey did
not measure empathy as a psychological trait. Rather, it explored how children describe
and interpret animals in emotional and behavioural terms. This distinction is important.
Students’ recognition that animals can experience emotions such as fear, anger, and happi-
ness, together with their ability to identify behavioural expressions associated with these
emotions, may be interpreted as reflecting a form of emotional understanding regarding an-
imals. However, this should not be equated directly with empathy as commonly measured
by standardised instruments, which often emphasise affective identification, emotional
concern, or sentimental attachment.

In pastoral systems, care for animals may be expressed through competent and re-
sponsible practice—ensuring access to water, recognising signs of distress, and responding
appropriately to behavioural cues—rather than through overt expressions of affection [39].
Thus, although the recognition of emotions in animals may provide a foundation for em-
pathic awareness [40], it does not necessarily imply the adoption of an empathic orientation
towards animals. The relationship between emotion recognition, empathy, and caregiving
practices therefore warrants further investigation in pastoral contexts. Future studies com-
bining behavioural observations with validated measures of empathy and human-animal
relationships would help clarify how these dimensions interact across different cultural
and socio-ecological settings.

4.3. Implications for Animal Welfare Within a One Health-One Welfare Perspective

The high levels of emotional attribution observed among participants, together with
their ability to recognise behavioural indicators of emotional states, suggest a promis-
ing foundation for welfare-oriented educational interventions. Rather than basing these
initiatives on externally derived, pet-centred notions of animal welfare, such strategies
in pastoral settings may be more effective when built upon locally grounded ways of
perceiving and relating to animals. This perspective is consistent with recent calls to re-
think animal welfare through culturally sensitive and context-specific lenses, recognising
that human-animal relationships, ethical priorities, and welfare practices are shaped by
social, historical, and political contexts rather than universal standards [41]. Children’s
existing knowledge therefore represents a valuable starting point for developing culturally
appropriate educational programmes that strengthen animal welfare while remaining
socially relevant.

This approach resonates with the One Health-One Welfare framework, which em-
phasises the interdependence of animal welfare, human well-being, and environmental
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health, and advocates integrated, multi-sectoral responses that transcend disciplinary
boundaries [42]. Evidence from diverse contexts shows that systemic welfare deficits (e.g.,
inadequate veterinary coverage, limited disease surveillance, and risky human—animal
practices) can contribute directly to broader public health challenges, including the persis-
tence of zoonotic diseases [43—45]. In sub-Saharan Africa, where livestock play a central
role in livelihoods, but animal welfare is often structurally constrained by limited resources
and services, welfare outcomes are shaped by a complex interplay between productivity
needs, caregiving practices, and the values attributed to animals [46,47]. Within this context,
recognising students’ existing knowledge of animal behaviour does not imply that welfare
standards are (already) adequate. Rather, it highlights an opportunity to develop culturally
sensitive interventions that build upon local knowledge systems and strengthen animal
care practices without undermining the socio-economic realities of pastoral communi-
ties. Educational initiatives that integrate students’ existing behavioural knowledge with
animal welfare, disease prevention, and safe human—animal interactions may reinforce
children’s practical understanding while promoting healthier relationships between people
and animals. By building on existing local knowledge, educational programmes have the
potential to strengthen both animal welfare and human health while remaining culturally
appropriate and socially sustainable.

More broadly, understanding children’s perceptions of animal emotions and cognitive
abilities is particularly important as they will likely shape future human—animal interac-
tions, livestock management, and attitudes towards animal welfare. Integrating scientific
evidence with children’s behavioural knowledge may support culturally appropriate One
Health-One Welfare interventions that strengthen animal welfare while benefiting both
animals and people.

4.4. Limitations

Some limitations constrain the interpretation and generalizability of our findings. Among
these, the cross-sectional design we employed in this survey captured students’ beliefs at
a single point in time, preventing conclusions about developmental changes or the effects
of accumulated experience. Future longitudinal studies would help clarify how practical
experience with animals shapes animal-related knowledge and perceptions over time.

A further limitation concerns the sampling strategy. Participants were recruited
through a school-based survey, which may have overrepresented children from families
prioritising formal education and underrepresented those engaged full-time in herding or
belonging to highly mobile pastoralist households. In addition, data were collected in a
single primary school. Although students originated from different villages and settlements,
and schools in Moroto often serve a wide catchment area due to the limited educational
infrastructure in the region, the sample cannot be considered fully representative of the
diversity of experiences across Karamoja’s nine districts. Furthermore, information on
urban versus rural residence was not systematically collected, preventing a more detailed
analysis of how living environments may influence children’s perceptions of animals.
Future studies involving multiple schools across different districts would help capture the
heterogeneity of pastoral and semi-urban contexts within the region.

Another limitation concerns questionnaire comprehension and response format. A
relatively high proportion of invalid or incomplete responses was observed for some emo-
tion attribution questions (14-27% depending on the item). These missing responses were
concentrated in matrix-format questions, which required participants to evaluate multiple
emotions across different animal species within the same table. Although the emotional
concepts appeared to be generally understood, as suggested by the consistency of valid re-
sponses, the matrix structure may have represented an unfamiliar format for some students.
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Consequently, invalid responses likely reflect difficulties with the questionnaire layout
rather than uncertainty about animal emotions. Nevertheless, this raises the possibility
of response bias, as students who completed these items may have differed from those
who did not. Future studies could minimise this source of error by using simpler response
formats, oral administration, or additional piloting adapted to local educational contexts.

4.5. Implications and Future Directions

The findings of the present survey suggest that the disconnect between students’
practical animal knowledge and formal curricula represents an important opportunity for
educational innovation. The ABEK program’s success in integrating pastoral livelihoods
demonstrates its feasibility [13,14]. Curricula might validate children’s experiential knowl-
edge by creating frameworks for articulating behavioural observations and traditional
ecological knowledge, while bridging practical and scientific knowledge systems through
ethology and animal welfare science connected to daily experiences.

Future research should: (1) employ ethnographic observation of children’s daily
interactions with animals to ground quantitative findings, (2) use longitudinal designs
tracking knowledge development as children assume greater responsibilities, (3) conduct
comparative analyses across urban vs. pastoral contexts or different pastoral systems,
(4) examine gender differences in animal-related knowledge and practices, and (5) directly
assess animal welfare in relation to children’s knowledge and beliefs.

Methodologically, cross-cultural human-animal relations research must avoid assum-
ing Western frameworks are universal, should employ mixed methods combining breadth
and depth, centre local epistemologies, examine within-culture diversity, and critically
reflect on researcher positionality and power dynamics. Future studies should complement
measures of emotion attribution with observational or scenario-based assessments of emo-
tion recognition, in order to better understand how children’s beliefs about animal emotions
relate to their ability to interpret animals’ behavioural cues in real-world situations.

5. Conclusions

Students in pastoral Karamoja demonstrate widespread recognition of animals as
emotional and cognitive beings, articulated primarily through observable behavioural
expressions. Patterns of emotional attribution differed more by emotion type than by
species, and where species differences emerged, they reflected animals’ functional roles
rather than abstract hierarchies. This knowledge appears grounded in daily practical
experience rather than formal education.

These findings challenge researchers to move beyond Western, pet-centred frame-
works when examining human-animal relations in pastoral contexts. Emotional attribution
does not map uniformly onto standardised empathy measures, and the absence of senti-
mentalised language does not indicate a lack of understanding. Instead, pastoral students’
animal knowledge represents situated, functional expertise adapted to their socio-ecological
realities. Future research should employ culturally grounded, methodologically pluralistic
approaches to respect the diversity of ways humans and animals coexist across the world’s
ecological and cultural contexts.

Supplementary Materials: The following supporting information can be downloaded at https:
/ /www.mdpi.com/article/10.3390/anil6182812/s1, Document S1: Student Questionnaire. Full
questionnaire administered to participating students, including all sections and items as included
in the final version of the instrument; Document S2: Data Entry, Cleaning, and Coding Procedures.
Detailed description of the data entry, dataset cleaning, and response coding procedures; Table S1:
Coding Categories for Open-Ended Responses. Coding scheme used to classify and allocate responses
to open-ended questions, with a description of each category and the corresponding answer included;
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