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1. MANAGING CHILD SAFETY

Everyone can develop an intuitive understanding of the old
quote "it takes a village to raise a child", but after becoming
a parent, most will wish that it had been coined as "it takes
a village to raise a child - safely". Minimizing the harm that
may come to a child has always been challenging. It is such a
preeminent concern that entire businesses and charities such
as the Canadian Center for Child Protection exist to support
and provide services to children and parents, and the Canadian
federal and local governments both have printed literature and
web sites dedicated to the topic.

As the responsible parties, parents devote a lot of time to
consider the threats their children face as they go about their
daily activities, and must consider the dangers of a multitude
of environments kids spend time in: the home (e.g. electrical
plugs), outside the home (e.g. backyard and park playgrounds,
street cars), in the car, at school, etc. Things are made worse
by the fact that each ecosystem not only presents challenges

that are unique to itself, but also to the age group of the child.

An example is sleep time in infants: during the first 4 months
of a baby’s life the primary concern is Sudden Infant Death
Syndrome (SIDS)[16] while after the baby has learned to roll
over (on average between 4 and 6 months) [4] the primary
concern is to minimize the risk of falling from the bed.

The example above is one of many that illustrates how the
issue of managing child safety is not one that can be addressed
by a single solution. A solution to teach kids about the rules
of the road for instance, would have fundamentally different
designs based on the target age group, and still be entirely
different from a solution trying to tackle sleep monitoring.

In this work we focus on aspects of child safety that we can
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improve through the use of a mobile application. This choice
of medium curtails us from aspects of safety more closely
linked to physical dangers (e.g. a toddler learning to climb
up and down stairs inside the home), but mobile devices are
ubiquitous and familiar to both children and parents and afford
us the flexibility to consider applications geared toward either

group.

We hope the outcome of this project will be an easy to use
application that will enhance children’s safety and will have a
positive impact on the lives of parents and their kids.

2. GOALS AND HYPOTHESIS

Our first priority is to center the focus of our work around a
specific safety concern that we believe can be solved with a
mobile application.

To this end we plan on interviewing parents of different
socioeconomic backgrounds who have kids of age up to 18
years old. This will help us expose common safety concerns
from parents and explore safety precautions that can be
applied to these issues to reduce the risk of safety hazards.
In order to better examine and categorize safety-related
concerns, we start with dividing parents and children into
different groups based on the age of children: infants (0-1
year), toddlers and preschoolers (1-6 years), grade-schoolers
(6-12 years), and teenagers (12-18 years).

The main reason for this age based categorization is that we
expect to discover that parents anxieties about safety change
as their children grow up. Our personas were designed to
cover all age groups except for infants, and we also aim to
interview participants from all age groups in the exploratory
study to examine the difference between hypothesized safety
concerns and actual safety concerns.

The following sections briefly summarizes what we expect to
be safety concerns for each age group.

o Infants (0-1 year)
Infants are very vulnerable so parents need vigilant mon-
itoring of almost all details when taking care of a baby.
For instance, sudden infant death syndrome (SIDS), which
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is defined as a sudden, unexpected death of an infant be-
fore 1 year of age [6], is usually associated with sleep and
environment. Plus, when carrying infants around for out-
door activities, the reliability of strollers and infant seats
in vehicles also has an impact on infant safety. A correctly
installed infant safety seat can effectively reduce severe
life-threatening injuries by 71 percents [2].

e Toddler and preschooler (1-6 years)

After kids learn how to talk, walk and run, they gain in-
creased curiosity about almost everything. But their aware-
ness of danger can be very poor and they will need guidance
and instructions from parents to stay away from potential
hazards. As kids in this group are actively moving around,
the primary concern for this age group will be both indoor
and outdoor safety. According to a research conducted
in Ireland [13], falls, choking and suffocation, burns and
scalds, drowning and poisoning are top factors contributing
to child injuries and death in this age group.

e Grade-schooler (6-12 years)

Children in this age group gain a higher degree of freedom
and also participate in activities much farther from home
compared with the previous group. Therefore, the main
source of safety hazards is the external environment such as
street hazard, stranger hazard and sports injury. A survey
conducted by National Highway Safety Traffic Administra-
tion (NHTSA) shows that every year about 500 students
(aged 5 to 18) die in car accidents travelling to school, and
one fifth of them were killed while walking or biking [9].
Further statistics from Stanford Children’s Health reveals
that more than 3.5 million children ages 14 and under are
injured annually in sports or recreational activities in the
US [7], and in 2009 more than 400,000 children ages 5 to
14 were treated in hospital emergency room for football and
bicycle related injuries. [7].

e Teenagers (12-18 years)

As children grow more independent, we think driving and
sex can become common issues parents care about for
this age group. Getting a driving license is an important
milestone for teenagers, and a major leap for their inde-
pendence. Williams et al. [17] found that parents favour
night driving curfews and conditional driving licenses for
teenagers to reduce their exposure to traffic hazards.
Besides, a research study by Ellis et al. [3] shows the
absence of a father figure can be a risk factor for early
sexual activities and teen pregnancies. Additionally,
suffering from abuse in childhood also leads to a higher
risk of adolescent pregnancy [15]. However, a good
connection between parents and children, as well as the
parent supervision and monitoring, both contribute to a
lower risk of adolescent pregnancy [11].

Although each age group has unique safety concerns, we still
expect to discover safety-related concerns that are ubiquitous
among all age groups. Olsen et al. conducted a study in-
vestigating safety concerns for kids with a variety of health
conditions(i.e with disabilities or chronic diseases) [12], from

this study we generalized three key general aspects of child
safety concerns:

1. child’s level of understanding about hazards;
2. child’s physical interactions with the environment;
3. child’s social interactions

Olsen et. al mention in their research that parents find it
challenging to appropriately communicate hazards to kids
with disabilities and chronic conditions, and the child’s lack
of awareness of dangers needs to be addressed by verbal in-
struction and vigilant supervision from parents [12]. Besides,
hazardous movements and hazardous food ingestions, which is
categorized to the physical interactions with the environment,
can also result in harm to children’s safety as voiced by parents
[12]. Additionally, unsafe social interactions are proposed by
parents as a major safety concern for kids. Overall, we would
like to explore whether the actual safety concerns drawn from
interviews for different age groups are closely tied to these
three aspects and whether these generalized safety concerns
also apply to all kids.

3. TARGET USERS

In order to have a better understanding of our potential target
users and participants for the study, we have created five per-
sonas. These personas represent people from different walks
of life, each of them raising kids and facing various concerns
regarding their children. Our aim is to find out what concerns
they have in regards to the safety of their kids.

While creating the personas, we had the following points in
mind:

e Parents should vary widely in terms of personality, work,
financial background, and origin. This is important because
the concerns of a stay-at-home mother will be very different
from a full-time working, single mother. This will allow us
to gain insight into the mindset of parents/guardians from
various perspectives.

e The children our personas deal with are from different age
groups, gender, or physical disability etc.

We have created the following five personas as our poten-
tial target users (Appendix A contains the full Personas and
Empathy Map descriptions) :

1. Jennifer Smith

Jennifer is single mother with a 2-year old son. In order
to support the family, she works as a biology teacher at
a middle school. Due to her work she has to spend time
away from her son, which is a big concern for her as she is
forced to leave her son with a baby-sitter. Apart from her
son’s safety, she would like to find a life partner for herself,
someone who can be a father figure for her child. One of
her major frustrations is to not be able to be more dedicated
to her career. Fig 2

2. Alice Monroe
Alice is a stay at home mother with a 3-year old son and an
8-year old son. She used to be a ballet dancer but gave up
a very promising career to raise her kids. Sometimes, even



today she imagines what her life would have been had she
not quit. Her husband works a stable 9 to 5 job but business
and sometimes pleasure extend past regular working hours,
keeping him from time with the family. She has gotten used
to the mundane routine of her life but wishes to teach ballet
dancing again in future. She is a disciplinarian when it
comes to her kids and their safety. Despite her frustrations
she is happy with her life and is mainly concerned about
her children’s well being. Fig 4

3. Jenna Stark
Jenna is a mother to a 3- year old son, whom she had with
her ex-husband. Currently, she is married to Jack, whom
she met two years ago while working in the hospital. Her

ex-husband remarried and has two kids with his new wife.

This is cause of concern for Jenna as she feels her son now
does not get the needed affection and attention from his
father. Even though Jack is very supportive of her, she still

feels he might not have a very strong bond with her son.

As they are both working, the child’s safety is the biggest
concern she has on her mind. Fig 6

4. John Monroe

Husband of Alice Monroe, he is a devoted employee in the
company but not a devoted parent. His priority in life is
work and success which comes at an expense of the time
spent with his family. His wife, Alice is a home-maker
and spends her entire time taking care of the family. Even
though he admires the dedication of his wife towards the
family he sometimes wishes that she was more invested in
her role as a woman and wife. He loves spending his time
with his friends and co-workers rather than family, amd
because of how much Alice has taken charge of things at
home, he no longer feels the need to be overly involved
with them as long as he can provide stable living and a safe
environment for them to live. Fig 8

5. Rita Guerres
Rita is originally from the Philippines but was forced by
circumstances to move to Canada. She herself has two sons
who now live with their grandfather in the Philippines. She
currently works as a nanny for a family of lawyers with
three kids and is responsible for everything regarding the
children such as feeding, dropping them safely to school
and taking care of them etc. From her monthly salary she
sends some amount back home to support her family. Her

main goal is to ensure her family immigrates to Canada.

As a nanny, the well being and safety of the children is her
primary concern. Fig 10

Creating these personas enables us to identify the various
characteristics we are looking for target user. In order to get
a deeper understanding of the problem at hand, we want the
participants of the study to be different from each other in
various aspects, such as:

o Financial status: lower middle class to higher middle class
e Education level: at least a high school degree

e Employment: full time or part time, well paid job to average
pay

e Ethnicity: different ethnic background

e Background: family background i.e. supportive in-laws or
friends

e Marital status: single, divorced, widowed or married
o Age group: early 30’s to 40’s

Interviewing people with a mix of these characteristics will
help us understand various child safety issues from different
angles.

4. PLAN FOR THE EXPLORATORY USER STUDY

Our exploratory user study will contain two phases: in the first
phase, interviews and observation will be used to understand
target users’ concerns about their children’s safety and chal-
lenging aspects of creating a safe environment for raising a
child. In the second phase and in light of these initial results
we will create an online survey to determine the specific focus
of the application.

Interview

The interview will be done with 5 parents with children of age
up to 18. At the beginning of the interview, the participants
will be informed about the aim of the interview and provided
background about the study. Then, participants and their fam-
ilies” demographic information will be collected. The main
content of the interview is to discover participants’ opinions,
experiences and feelings about child safety. The interview
has three parts: the first part is to get to know the participant,
his/her family’s life, routines and relationships with extended
family. The second and third parts aim to dig deeper into their
opinions and experiences in the context of child safety. Our
questions try to cover the following points (full questionnaire
included in Appendix B):

e parents’ concerns about their children’s safety,

o their approaches to activities in terms of safety (such as
climbing stairs, walking through a school),

o their way to keep children safe (such as warning them fre-
quently, rules),

e activities that are perceived as dangerous (such as playing
at the street, walking to school alone)

e specific concerns related to a child’s disability.

Each interview will follow the same main line of questions for
all participants, but interviewers are free to ask some instant
follow ups to learn more about interesting points that come

up.

All interviews are limited to 15 minutes and will be done
on the grounds of the University of Waterloo campus. All
interviews will take place between May 14th and 28th.

Observation

Observations will be done in public areas as non-participatory
observation to minimize the Hawthorn effect. We consid-
ered at-home observations but concluded that even passive
participation would be too invasive and being aware of the



observer may change the participants behaviour as well. The
observation is aimed to understand three main points in child
safety:

the target group’s concerns which may not be stated during
the interview sessions,

children behaviors which can create a dangerous situation,

the environments’ potential for a hazardous situations.

We will target parks, school gardens and a few streets which
are proper to make these observations. Parks and streets are
perfect places to make observation about all points which are
specified above. Even the school gardens are not suitable to

observe children and parents together, it offers great opportuni-

ties to observe children and environment’s itself. To make an
observation at a school garden, an administration department

of

schools will be contacted to get a permission.

All observations will be done in the same time period with the
interviews.
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APPENDIX A

Jennifer Smi

Age: 28
Worlc Teacher

Family: Single, Kid, Average Income

Location: Toronto
Gandar: Female

Traits
- Strong
- Independent
- Caring
- Diligent

Goals
- Child's zafaty

- 5table life partner and father figure for the child

- Slesp

Frustrations
- Unsuppartive In-laws

= Unable to spend time with child

- Unable to focus on career

Bio
PeI'Sonality Jennifar is a single mether of @ 2-year old boy namad Jack. Tha father died in a cer accident when Jack
was 1. Jan currently works as a biology teacher for middle school. Har mother-in-law is & criticizing women
Intrenert Saroven with strong opinion about child raising but no desire to get involved and help her.
Thinking Zocing Jen had & hard time losing her husband and now lives to raise her child. She bought & house in not-so-busy
part of the town near to her workplace so that she can be near her son incase of an emergency. She is
Sensing Intuition juggling between home and cereer and fesls she does not give enough time to either. During work she
[ ] lzaves the child with a baby sitter which concerns her. Her one major concarn s inability to find a father
Judging Parceiving figure for har son and how this might affect his personality.
|| Despite evarything, she loves her son and does everything to provide a stable haalthy life.

Figure 1. Jennifer Smith’s Persona

(5]

All she heard
is crtisizm
from her
mother-in- Her friends
law. support and
give her
advices on
child raising as
signle mother

She gained
weight and she
is unable to
exercise

anymore on
daily basis.

Her child's
safety, well-
being and
development is
so important for
her

She is very
independent

She hopes
to get her
career back
on track

THINK AND FEEL?

SAY AND DO?

Sheis a strong - ...

single mother

She has
haved hard
time finding
a work-life a

balance

She loves
romantic
comedy movies
& shows. They
make her
happy.

After her husband past away,
she freaquently states her
concern about possible
negative effects of lack of
father role model on her Jack

Due to raising a
single child she
does not have
enough hours
in day to take ..
of everything

She is thinking
lack of father
figure may
affect her son's
personality in
negative way.

One of her aim is to get some
advices on protection of her son,
because her hands always full as
a single mother and due to that
she feels she is not enough to
think every angle to raise her son

Success is
to spend
time with

her son for
Jennifer.

Figure 2. Jennifer Smith’s Empathy Map



Alice Monroe

Age: 35

‘Workc Stgy at home mem
Family: Marrizad, 2 Kids, High

middle class
Location: Ottaws
Gander: Femals
Personality
Introvert

Thinking

Senzing

Judging

Extrovert
u

Fagling

Intuition

Perceiving

Traits

- Strang

- Strict

= Chaerful

= Industrious

Goals

« Watching her kids become responsible meture adults
= Teach ballet &t s dance schocl
= More time to invest in harzelf

Frustrations

- Alice iz always tred.
= Her schedule is inescapably tied to her kids aclivities.
- Har husband doas not spand encugh time at homa.

Bio

Alicz has two sons, & 3 and a 8 year old Thay ars very active and troublemakers most of the time. They liks
to play pranks on each other, and are generally very high energy. Alice has found that her life is sasier if she
takes them outside io play. and run around.

Her lowing husband works at a steady 9-5 that brings good income to kesp their mind off of money issues,
but the frequent overtime prevents him from spending much time with the kids. As a consequence, Alice is
the house maker, and she like to keep things under sirict control. She had 1o give up her carser as & ballet
dancer to raise the kids, and though she wouldn't change anything about her lifs, sometimas she wishes she
had stuck with it Her dresm is to tesch dance sfier her kids become independent encugh. Her own mother
iz older and though very suppertive, Alics faars to much wark far har might become its own problam.

By now her days are routing and she is looking for ways to push the kids ferther out of their nest in & safa,
contrelled way. That would make room for some much nesded mea-time.

Figure 3. Alice Monroe’s Persona

She worries about She keeps her

She wants to raise
her kids in safe and
loving environment.

She has learned
to find happiness
in the small
pleasures of her

desire to dance and
teach dance from
the rest of her
family. She worries

how she parents her
kids. Is she teaching
them the right
things? Will they

(8]

All her friends are
also parents of
young kids, so her
social circle is an
echo chamber of the
frustrations of child
rearing, and being a
stay at home parent.

Lack of
appreciation
for her effort
and sacrifice

from the
husband

Unable to have
her own
schedule,
always
tethered to
her kids.

become good
people?

THINK AND FEEL?

SAY AND DO?

Despite her
frustrations,
Alice is a happy
person that has
found meaning
in raising her
children.

Old dancer friends
have their own
careers, some are
not married or don't

have alone have kids, she
time with sometimes envies
her their life with more
husband.

Unable to

daily routine.

her desire might
come off as selfish.

She loves
dancing shows
reminiscing
about her old
life.

She has a positive
attitude towards life,
and despite her
regrets about ballet,
she would not
choose another life
over this one.

Success to Alice is
to feel proud of
her kids, and see
them grow to be
contributing
members of
society.

Figure 4. Alice Monroe’s Empathy Map

She lives in an
average 2 stories
townhouse. The

houseisina
constant state of
disarray with toys,

and clothes

everywhere.

She frequents the
parents of her kids"
friends. Her oldest

friends are her
neighbours from when
they moved in 5 years.
ago, and her only way
to make friends is
through playdates.

Raising independent
kids as being able to
take care theirselves
and get back her
old, independent life
bacl




[14]

Jenna Stark

Traits

- Sirong

- Independent
- Tesching

= Health

Goals

- Financial independence {still carries some student debf)
- Professorship st local university dietitisn program
= Wants her new husband Jack to develop & close relationship with the son

Age: 37
‘Worlkc Digtician
Family: Merried, kid,

Location: Morthern Ontario i
P, Frustrations
- Co-parenting frustration as ex-husband’s less strict and enforcing of rules and routine
. - Fear that cannot gat pregnant with new husband Jack
Personality
Introvert Extrovert Bio
Thinking = Faszling Born and raized in Mortham Ontario, 1 sister, both parents alive. Married high school swaetheart and had &
[ | child (Robby) together when 27 years old. Divorced at age 30 due o husband’s haavy drinking. Met current

Sensing Intuition husband (Jack) 2 years ago at work in the hospital and married to him last year in a small ceremony. Jack is

s u s 5 years younger than Jenna and has not been married before. Ex-husband remarried, has 2 kids with his
Judging - Perceiving new wife. Jenne co-parants with her ex-husband, Robby siternstas weekly between his parents’ houses.

She gradusted distary school in Winnipeg and is currently working st the local hospital's ICU as a distician.
She is passionats sbout teaching and involved in reseerch and supervision of distician students.

Figure 5. Jenna Stark’s Persona
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still looks a way
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Figure 6. Jenna Stark’s Empathy Map



John Monroe

Age: 36

Worlc Engingering Sales

Family: Married, 2 kids
Location: Ottaws

Traits

- Easy Going
- Focused on Work
- Selfizh

Goals

- Prowvide a stable living for the famiky
- Bzcoms VP of Sales
- Enjoy his life

Frustrations

- Ha wants his wife Alice was more invested in her role as a wife than just fully devoted to their kids.
- Ha wishes ha had a closer relationship with his kids

John has a bachslor in Biology from & respectable university, but he never worked in the field. After
marrying Alice he found s job sz & B2B ssles person for Cisco. Owver the following yesrs he climbad the
corporate ladder to the position of engineering sales on one of the company's largest sccounts. His drive at
work has come st the expenze of ime spent with his wife and children.

Crear time, his role of low responsibility in the daily lives of his family has created a distance between them
and his relationship is with his wife got weaker, becausa her wife tumned & motherof his child in his eyes.
These days he enjoys a guili-free drink at the bar with colleges after work rather than running home to
spend time with his kids. He sometimes regrets this, but he finds validstion and satisfaction in his work, so

Gander: Male
Bio
Personality
Introwvert Extrovert
||
Thinking Fegling
Sensing Intuition
|

Judging Perceiving

|

More
things to
do... both

atwork and
home

Continues
wishes and
request to
be fullfilled

He loves
to listen
radio while
driving

He is together
with people
whois
overwhelmed
but speak like
they are happy

he figures he can just drown the guilt in more work.

Figure 7. John Monroe’s Persona
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one life sad

He
misses
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He scare to
notdoall

He feels he
falls apart
from his family
while being a
breadwinner

He loves to
watch score
games and
horror movies
after dinner

THINK AND FEEL?

He stucks

between

numbers,
papers and

clients

He adores

to watch

her kids

SAY AND DO? while they
are playing
He is trying to
satisfy himself,
his family and

his boss by
working all the

time

He usually says most
improtant thing is to feel
joy in the life; in contrast

he spends nearly whole
time at work

He scare to
miss all
childhood of
his kids while
working

He feel pain to be in
confusing sitation
with his wife, for
year they are not
like husbund and
wife, but they so
much love each
other to divorce

Thereis
constant worry
about his kids in
his deep down:
if something
happens to my
kids!

While he is
drinking with
his colleges, he
feels guilt to
not be at
home

He wants to
catch old,
good vibes in
the
relationship
with his wife

He desires
to enjoy
every
moment of
his life

Being at
the top of

his
business
area

(1]
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Figure 8. John Monroe’s Empathy Map



Rita Guerres

Traits

- Home sick

= Loving

- She has & strong personality to survive in a hard life

Goals

= Halp family immigrate to Canada
- Save money to buy 8 housz in Canada
- Some vacation time to go visit family back home

Frustrations
Age: 45 = Qwn children growing without their mom, under care of grandfather
Worlc Nanny _ - Language and cultursl barrier with employsrs
Family: Widowad, 2 kids - Fears of losing job before able to sponsor family to Canada
Location: Toronto - Sick father in Philippines requiring private nurse sl homs
Gander - Female
Personality Bio
Introvert Extrovert Rits iz originally from Philippines and has 2 sons. She was mostly stay st home mom while her children ware
| young but financial hardship and her husband passing away from cancer got her to apply to be & nanny in
Thinking Feeling Canada. She came to Canada in 2017 to look for a job to support her kids back st home. Currently she lives
Sansin intuition with & family of lewyers in Toronto, look after their 3 kids, cook, tidy up the house and do laundry. Her salary
9 iz $1720/month from which $570 sent home monthly. Her father died when she was 19 and so as the eldest

girl in the family, she started taking care of her 4 siblings while her mom worked. After finishing university

u
Judging Parceiving
{nhealth sciences) in Philippinas she got marriad and has 2 boys who are now 14 and 16 years old.

Figure 9. Rita Guerres’s Persona
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Figure 10. Rita Guerres’s Empathy Map
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APPENDIX B
Interview questionnaire for the survey consist of the following questions:

Parent and child background
e Tell me a little bit about you and your child? [Profession, age, Number of kids, age, gender, school]

e How would you describe your partner’s involvement in raising the child ? [ number of hours spent with child, type of
activities, level of responsibility]

e What kind of activities do you enjoy with your child?
e Does your child have interests that he pursues independently?

What role does your family, extended family and friends play in your and your child’s life.

What are your biggest worries with regards to child safety?
e What would you say are your biggest worries in your/your child daily routine?

What do you worry about when your child is alone at home?

e How about when they are outside?

If you are doing an activity with the child either inside or outside the house, how do these worries change?

e How do you think your worries have changed over time as your kids become elder?

Parent’s worries and measure taken to ensure child safety
e You mentioned you/ your child enjoys [ACTIVITY X]. What kind of safety considerations play in your head when you/they
engage in that activity.

e What strategies have you adopted to keep your child safe?

o Are there some safety consideration that have remained the same as the child has grown older? And are there some that have
changed? In what way?

What have you found to be effective in establishing safety guidelines with your child?

Have any of the safety measures you used in the past backfired because the child did not accept/ comply/ or enjoy the way the
rules were established? What would you say are the most common reasons these rules fail to work?
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