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This project represents the design and development of an iPhone application, website, and 

supporting framework that simplifies the collection and utilization of observations of daily 

living by patients, parents, and physicians. These observations of daily living provide a wealth 

of information for patients to use as preventative measures and in managing chronic conditions. 

Physicians can use that same information to refine diagnosis and treatment. The KidOoDL 

website and iPhone application, designed around primary stakeholder needs ɀparents with 

infants and pediatricians- take advantage of appropriate technologies, providing innovative yet 

intuitive tools for tapping a hidden medical resource and bettering patient health outcomes.   
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Problem Statement  
hōǎŜǊǾŀǘƛƻƴǎ ƻŦ Řŀƛƭȅ ƭƛǾƛƴƎ ŀǊŜ άǇŀǘǘŜǊƴǎ ŀƴŘ ǊŜŀƭƛǘƛŜǎ ƻŦ Řŀƛƭȅ ƭƛŦŜέ ƛƴŎƭǳŘƛƴƎ ōǳǘ ƴƻǘ ƭƛƳƛǘŜŘ ǘƻ άŘƛŜǘΣ 

physical activity, quality and quantity of sleep, pain episodes and mood.1έ However, collecting, 

understanding, and using this information is time consuming and cumbersome. By applying modern 

Internet and communication technologies to patient centered healthcare, this project helps patients and 

caregivers collect, share, understand, and best utilize their information. 

During a clinical visit, physicians have a limited opportunity to assess a patient's condition.  In addition to 

their own examination, they can ask questions about the patient's experience since their last visit.  Key 

determinants of health take place between these episodic encounters and a physician's ability to act on 

them is dependent on this information being communicated effectively. As patients, we do our best to 

remember, but being able to properly recall every instance of our cause for going to the physician, 

especially when a chronic condition, is incredibly difficult to do over long periods of time.  

Many people benefit from collecting ODLs. Chronic disease patients, pregnant women, parents with new 

infants and children are just some for whom ODL collection can provide actionable information for 

ōŜǘǘŜǊƛƴƎ ǘƘŜƛǊ ƘŜŀƭǘƘ ƻǳǘŎƻƳŜǎΦ tŀǘƛŜƴǘǎ ǿƛǘƘ ŘƛŀōŜǘŜǎ ŀƭǊŜŀŘȅ ƪƴƻǿ ǘƘŜ ǾŀƭǳŜ ƻŦ ǘǊŀŎƪƛƴƎ ǘƘŜƛǊ ōƻŘȅΩǎ 

response to food consumption by time, type, and amount and measuring that against exercise. This 

allows the patient to better decide insulin dosage in a way that requires less physician intervention. 

People living with HIV follow similar tracking regimens to keep their bodies healthy in the hopes of 

avoiding toxic drugs until absolutely required. Tracking ODLs helps the patient feel more in control of 

their condition and life, possibly leading to better outcomes. Tracking the information motivates the 

patient to act proactively rather than just wait for a physicianΩǎ ŘƛŀƎƴƻǎƛǎ ŀƴŘ ǘǊŜŀǘƳŜƴǘΦ Lǘ ƛǎ ƛƳǇƻǊǘŀƴǘ 

to note that not all ODL tracking should be done after a problem occurs. For example, parents of 

newborns track information as a preventative measure, not after the baby becomes ill.  

Observations of daily living are also useful to physicians. While the validity of measurements taken by 

patients at home may be open to question, if there is a consistent pattern presented to the physician in 

a clear manner, he or she has that much more useful information, qualitatively and quantitatively to 

make a diagnosis and design a treatment plan. When this information is tracked more systematically and 

perhaps at the behest or following the advice of the physician, the physician is much more likely to 

incorporate patient created information in the diagnosis and treatment plans. The information also 

provides the physician a more holistic or 360-ŘŜƎǊŜŜ ǾƛŜǿ ƻŦ ǘƘŜ ǇŀǘƛŜƴǘΩǎ ŎƻƴŘƛǘƛƻƴ ŀƴŘ ǇƻǎǎƛōƭŜ 

unforeseen causes or triggers. 

Tracking observations of daily living is often difficult, cumbersome, and time consuming. Only the most 

dedicated are likely to carry around a notebook all day, hand writing everything one wants to track. 

Condition-specific devices can help, but also add to the clutter of devices one carries each day and can 

ǎƛƎƴŀƭ ǘƘŀǘ ǇŜǊǎƻƴΩǎ ƛƭƭƴŜǎǎ ǘƻ ƻǘƘŜǊǎ ƛƴ ǿŀȅǎ ǘƘŜ ǇŀǘƛŜƴǘ Ƴŀȅ ǿŀƴǘ ǘƻ ŀǾƻƛŘ ƻǊ resent. In addition to the 

physical problems of recording this data, there are reporting and recall biases that affect efficacy. When 

one does not record the information as it occurs, it is very common that the information is wrong, even 

                                                           
1
 wƻōŜǊǘ ²ƻƻŘ WƻƘƴǎƻƴ CƻǳƴŘŀǘƛƻƴΦ άFeature: The Power and Potential of Personal Health RecordsΦέ WŀƴǳŀǊȅ нлмлΦ 

Web. 2 May. 2010. <http://www.rwjf.org/pr/product.jsp?id=51248> 



if just incrementally. These small increments have a large impact on aggregate data validity. One may 

also need to take the collected information to a physician or caregiver to properly understand its 

meaning.  

With this in mind our project has focused on addressing the need for ease of collecting, storing, sharing, 

and analyzing observations of daily living. Our use case, tracking information about infants, also includes 

tracking developmental milestones. 

The target audience for our project is any person who can benefit from tracking ODLs, patients, family 

members, caregivers, and physicianǎΦ !ǎ ŀ ǳǎŜ ŎŀǎŜ ǿŜΩǾŜ ŦƻŎǳǎŜŘ ƻƴ ŀǎǎƛǎǘƛƴƎ ǇŀǊŜƴǘs with newborns in 

tracking important developmental information about their babies. This is especially salient to one of the 

team members who recently brought home a five-week premature infant for whom ODL and milestone 

tracking was of paramount importance. 

When parents leave the hospital with their newborn, their physician commonly assigns them a set of 

ODLs to track about their child. From the moment the baby is brought home, parents need to track how 

much and when the baby eats, both bottle and breast feeding, how much and how often the baby 

sleeps, and frequency and type of diapers (urine, feces). This information, provided to the physician, 

ŘŜǘŀƛƭǎ ǘƘŜ ōŀōȅΩǎ ŘŜǾŜƭƻǇƳŜƴǘΦ LŦ ǘƘŜ ŎƘƛƭŘ Ŧŀƭƭǎ ǘƻƻ ŦŀǊ ƻǳǘǎƛŘŜ ǘƘŜ ƴƻǊƳ ǘƘŜǊŜ Ƴŀȅ ōŜ ŀ ǇǊƻōƭŜƳ ŀƴŘ 

the parents must quickly respond by contacting their physician. Tracking this kind of information and 

having an average or norm to expect offers a great deal of comfort to first-time parents and parents of 

premature infants. It also acts as a signal to action if there may be a problem. Knowing their baby fits 

within a normal range goes a very long way towards helping them manage their new, much busier lives.  

In addition to collecting eating, sleeping, and elimination ODLs, developmental milestones are key 

indicators to physicƛŀƴǎ ŜǎǇŜŎƛŀƭƭȅ ŀōƻǳǘ ǘƘŜ ŎƘƛƭŘΩǎ ƎǊƻǿǘƘ ǇǊƻƎǊŜǎǎƛƻƴ ŀǎ ƛǘ ƳŀǘǳǊŜǎΦ ¢ƘŜǊŜ ŀǊŜ ǎǇŜŎƛŦƛŎ 

abilities babies should develop within a range of time (i.e. within the first three months an infant should 

be able raise its head and chest while lying prone). If the child does not achieve these milestones, this 

may signal a problem to the physician.  

Our solution to the challenge of collecting, managing, sharing, and maintaining ODLs and milestones is a 

soup to nuts service that includes an iPhone application, website, web service that synchronizes the 

mobile application with other mobile applications as well as the website. Our service will allow multiple 

caregivers to input and view information about the child, provide meaningful visualizations for the 

parents and the ŎƘƛƭŘΩǎ physicians, as well as link to personal health record (PHR) systems such as Google 

Health. By supporting the storage of data in Google Health, our service not only provides greater control 

and continuity to the patient over their medical information, it eases integration into electronic medical 

records (EMR) on the physician/hospital side. 

By combining the collection of ODLs and milestones our service provides a huge opportunity for 

individual users to track patterns in their health. By collecting this information anonymously across a 

large swath of people, we may assist in achieving greater insight into child development overall. 

  



Project Goal 
This project had three interconnected goals. 

The first was to design and develop a working iPhone application that meets the needs of parents and 

ŎŀǊŜƎƛǾŜǊǎ ƛƴ ŎƻƭƭŜŎǘƛƴƎΣ ǾƛŜǿƛƴƎΣ ǎƘŀǊƛƴƎΣ ŀƴŘ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ǘƘŜƛǊ ōŀōȅΩǎ h5[ ƛƴŦƻǊƳŀǘƛƻƴ ŀƴŘ 

milestones.  

The second goal was to create a web application that works in conjunction with the mobile application, 

syncing information from the web application to one or more mobile application. The website would 

allow multiple caregivers controlled access. The website and mobile application would both provide an 

opportunity for parents to find patterns. An example of this is finding a correlation between eating and 

sleeping habits via data visualization. The website would accomplish this by generating visualizations of 

ODLs and milestones. These visualizations would also provide parents decision support and physicians 

meaningful measures of development quickly, easily, and intuitively. Finally, the website would allow 

users to write their data to third party PHR vendors such as Google Health.  

Our third goal was to develop an overall framework and API (application programming interface) for the 

collection of multiple types of ODLs and milestone-like information. A scalable and flexible data model is 

imperative in achieving this. 

Our use case for this project was the KidOoDL (Kid Observations of Daily Living) iPhone application and 

website. While this application stands well on its own, we plan to expand the types of ODLs collected 

and have included this intent at every step of design on the framework, data model, and APIs. We built 

our system from the ground up to allow scaling. We hope to convince others to use our framework and 

API to create applications that connect to our service for other conditions and needs. We built the 

framework with the intention of encouraging voluntary social exchange of information by users. 

Each team member had individual goals in contributing to this project. The overarching goal for all 

members was taking the opportunity to utilize and practice the skills we developed during our two years 

at the UC Berkeley School of Information in a real-world setting. We wanted to create something 

tangible that would last beyond fulfilling our degree requirements. We each were drawn to improving 

healthcare and found the nexus of our skillsets created an opportunity to use our newly gained 

knowledge to improve healthcare outcomes in a way that is cutting edge, yet feasible.  

  



User Requirements  

Needs analysis 
In order to gain insight into the needs of our potential users, we conducted face-to-face interviews with 

new parents; five couples with infant children. Two other couples provided written responses to 

interview questions. Additionally, one member of our project team is a parent of a premature infant. To 

understand the needs of pediatricians, we met with a community pediatrician, two pediatric hospitalists, 

a pediatrics resident, and a focus group of academic pediatricians. The interviews were supplemented 

by two surveys, one for parents and one for physicians (n=10 for each survey). 

In studying new parents, we learned there was a fair amount of variability in parenting styles and thus in 

needs for an application to support the tasks of parenting. Parents varied in how interested they were in 

formally tracking data for their baby, which things they chose to track, and which observations they 

made about the things they tracked. They all agreed on the importance of doing some tracking, many 

having been encouraged to do so by their pediatrician. The parents tried a variety of techniques for 

tracking, most with paper or some type of journal. Parents who used paper-based tracking felt that it 

was difficult to manipulate (particularly at night) and easy to misplace. Several had tried electronic 

applications, either web-based or smartphone-based, but none were satisfied with their chosen tools. 

The prime reasons for discontinuing use of electronic applications were poor usability and lack of 

necessary features. 

Parents were universal in their need for an application that could be used when half asleep, in the 

middle of the night, with minimal fumbling. They also drew attention to the need to allow multiple 

caregivers to enter data. We found the most universally tracked observation types were feeding (both 

breast and bottle feeding), diapering, and sleeping. Many parents also wanted to be able to enter 

comments associated with their observations. Most parents had smartphones, and 60% had iPhones. 

We found that pediatricians, like parents, varied in their interest in tracking baby data. Some felt that it 

only needs to be encouraged for infants with known problems and that parents would be better off not 

worrying about tracking. Others felt that all new parents should track a specific subset of data. In 

addition to eating, sleeping, and diapering, pediatricians were very interested in adding milestones to 

our list of observation types. The connection between parents and pediatricians is central to our product 

concept. Therefore, we feel including milestones will make our system more helpful to the medical 

community, and by extension, parents and infants. 

Competitive analysis  
There are several existing smartphone- or web-based applications for tracking baby data. We looked at 

Baby Brain, BabyConnect, iTrackBaby, Baby Activity Logger, NursingLog, Total Baby, Bant, Weightbot, 

and Baby Geek for the iPhone, Baby ESP for Android, and the web-only Trixie Tracker. These applications 

vary in the subset of observations they include, from nursing alone to a list of thirteen categories of 

data. Most accept data for two to four types. Only two applications accept data via a web site. Both of 

which have HTML-based applications for the iPhone as well. One offers web pages optimized for view on 

a mobile browser, while the other has an iPhone application built with HTML. 



We also looked at web sites that collect other types of observations of daily living from users. One such 

site is Keas, whƛŎƘ ƎƛǾŜǎ ǳǎŜǊǎ ƳƻŘǳƭŀǊ άŎŀǊŜ Ǉƭŀƴǎέ ǘŀƛƭƻǊŜŘ ŦƻǊ ǘƘƻǎŜ ǿƛǘƘ ŀ ǎǇŜŎƛŦƛŎ ƛƭƭƴŜǎǎ ƻǊ ƛƴǘŜǊŜǎǘΦ 

Keas care plans are developed with physicians, giving the site a certain level of authority. Users can 

subscribe to the care plans of their choosing, a model of customization that we find practical. 

Another ODL collection web site, theCarrot.com, allows users to track a wide range of things about their 

daily life, such as body measurements, foods, energy level, and exercise. The site provides customized 

reports and options for sharing data with a community of users. 

PatientsLikeMe allows patients to share information about their experiences with having a specific 

disease. They input information about their symptoms and medications, sharing that data with other 

users or even the general public. This site also reaches out to the medical research community making 

data available for studies and helping patients find studies to join. We would like to incorporate similar 

social networking features in a future version of our product.  

We have also been following ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ǘƘŜ wƻōŜǊǘ ²ƻƻŘ WƻƘƴǎƻƴ CƻǳƴŘŀǘƛƻƴΩǎ tǊƻƧŜŎǘ IŜŀƭǘƘ 

Design. This program has granted funds for research in collection of observations of daily living and 

integration with personal health records. In particular, the FitBaby project is relevant to the KidOoDL 

concept. The team is developing a mobile device for parents with low-birth-weight, pre-term babies. It 

aims to deliver near-real-time data to clinicians, including data about the infant as well as the parents. 

  



User Interface Design  

Methods  
hǳǊ ǊŜǎŜŀǊŎƘ ŀƳƻƴƎ ǇŀǊŜƴǘǎ ƳŀŘŜ ƛǘ ŎƭŜŀǊ ŀǘ ǘƘŜ ƻǳǘǎŜǘ ƻǳǊ ŀǇǇƭƛŎŀǘƛƻƴΩǎ ǳǎŀōƛƭƛǘȅ ǿƻǳƭŘ ōŜ ŎŜƴǘǊŀƭ ǘƻ 

adoption. We chose to follow a user-centered design process to ensure we built our application and 

service to meet user needs in both UI design and features. The requirements called for a design for our 

iPhone application and complementary web site. The two shared most features, but the designs needed 

to be developed, in tandem, for each platform. 

As discussed above, we began with interviews and surveys of parents and physicians. From this input, 

we created a set of personas: a father, Rick; his wife, Angela; a community pediatrician, Emma; an 

academic pediatrician, Scott; and a babysitter, Susan. We chose Angela as our primary persona, since 

her profile as a mother who is not working made her most likely to be caring for and tracking data for 

the infant (Sammy).  

Next, we conducted a task analysis for our set of personas to determine which features were of highest 

priority. From the prioritized feature set, we developed scenarios in which the personas completed the 

tasks to be supported by the interface. Working with scenarios, we developed initial designs for both the 

iPhone application and the web site. 

The designs were first produced in Balsamiq Mockups. We then used prints of the electronic files to 

generate paper prototypes. We conducted usability tests with the paper prototypes, iterating the design 

between testing sessions. In order to test the iPhone prototypes more accurately, we built a test device 

ǘƻ ƘƻƭŘ ŀ ǇŀǇŜǊ ǇǊƻǘƻǘȅǇŜ ǎŎǊŜŜƴ ǘƘŀǘ ŎƻǳƭŘ ōŜ άǎŎǊƻƭƭŜŘέ ǳǇ ŀƴŘ Řƻǿƴ ǿƛǘƘ ŀ ǘƘǳƳōΦ ό{ŜŜ ŦƛƎǳǊŜ мΦύ We 

tested each interface three times. The first tests of the iPhone and web applications were conducted 

with different users, to avoid transference of knowledge from one test to the other. For subsequent 

tests, we asked the same users to perform tasks with both interfaces. This assessed how well the two 

worked together. We modified the paper prototypes after each testing session. 

 



 

Figure 1. Paper prototype for iPhone application, with test device. 

After conducting usability tests, we began graphic design work. First, we created a logo for the KidOoDL 

service, then detailed designs in Adobe Illustrator for the home page and the data entry page. We 

wanted to convey a sense of simplicity and ease while also appearing formal enough to be trustworthy. 

The color palette is a calming blue with accents of more lively green and red. The logo font, Reliq, is 

playful and active. The symbology is of growth and nature (grass, blue sky). 

Development of iPhone Designs  
For the first version of the iPhone design, we wanted to experiment with accepting data input in a single 

click once the application started. We chose to make the data entry screen (Figure 2) the root of the 

iPhone application. From that screen, the user could immediately save a single observation entry by 

ǘŀǇǇƛƴƎ ǘƘŜ ά!ŘŘέ ōǳǘǘƻƴ ŦƻǊ ǘƘŀǘ ƻōǎŜǊǾŀǘƛƻƴ ǘȅǇŜΣ ǘƘŜǊŜōȅ ŀŎŎŜǇǘƛƴƎ ǘƘŜ ŘŜŦŀǳƭǘǎ όŎǳǊǊŜƴǘ ŘŀǘŜ ŀƴŘ 

time, most likely option settings). If the user wanted to enter non-default data, each observation type 

had controls for setting common options on the top-level screen. Each observation type had links to a 

separate screen for setting less common options. In usability testing, we found that the single-click 

method of entering data was confusing for users. They were unsure when and whether their data had 

been saved. After testing several single-click options, we decided to use separate screens for each data 

entry type. 



 

Figure 2. Init ial iPhone data entry screens. The left screen appears as the application first opens. Center 

ÓÈÏ×Ó ÔÈÅ ÓÌÅÅÐ ÔÉÍÅÒ ÔÈÒÅÅ ÓÅÃÏÎÄÓ ÁÆÔÅÒ ÔÈÅ ÕÓÅÒ ÐÒÅÓÓÅÓ ÔÈÅ Ȱ3ÔÁÒÔȱ ÂÕÔÔÏÎȢ 2ÉÇÈÔ ÉÓ the diaper data 

entry screen. 

Each data entry screen also linked to screens for viewing ǘƘŀǘ ŎŀǘŜƎƻǊȅΩǎ history, reports, and making 

configuration settings. Once the user navigated away from this screen, their movement through the 

application was restricted to returning to the root level. Usability testing showed that this was too 

restrictive. We therefore added tab bar navigation on all non-modal pages of the application. 

The initial version of the design did not adequately handle switching from one child to another. Users 

were sometimes cƻƴŦǳǎŜŘ ŀōƻǳǘ ǿƘƛŎƘ ŎƘƛƭŘΩǎ ƛƴŦƻǊƳŀǘƛƻƴ ǘƘŜȅ ǿŜǊŜ ŜŘƛǘƛƴƎΦ To address this we 

included identifying information on each data entry screen. 

For back-end ŘŜǾŜƭƻǇƳŜƴǘ ǇǳǊǇƻǎŜǎΣ ǿŜ ǳǎŜ ǘƘŜ ŎƻƴŎŜǇǘ ƻŦ ŀ άŎƘŀǊǘέ ǘƻ ƛŘŜƴǘƛŦȅ ǘƘŜ Řŀǘŀ ƻōƧŜŎǘ 

containing all observations for a single child. The first version of the iPhone design also identified 

ŎƘƛƭŘǊŜƴΩǎ Řŀǘŀ ƛƴ ǘƘŜ ǳǎŜǊ ƛƴǘŜǊŦŀŎŜ ŀǎ ōŜƭƻƴƎƛƴƎ ǘƻ ŀ άchartέ. Users found this terminology too medical 

and unrelated to their task. Therefore, we chose to identify the information in the άchartέ by the name 

of the child and reworded help text to obviate mentions of charts. In order to minimize clutter in the 

interface associated with choosing among multiple charts, the initial design allowed users to set a chart 

inactive. In practice, the idea of archiving a chart turned out to be distasteful to parents. They felt it 



would be a personal slight to the child. We were able to minimize the appearance of lists of children in 

the interface without including this feature. 

 

Figure 3. Interaction flow for init ial iPhone design. 

Development of Web Designs  
Tests of the web designs exposed similar problems to those found in testing the iPhone application. 

Users working with the web application had difficulty knowing for which child they were entering data. 

To solve this, we added more informative titles for data entry screens. The difficulty of knowing when 

their data had been saved was a problem, so we reworked the interaction flow to make use of modal 

dialog boxes. 

One way in which the web site testing informed the iPhone interface was in the entry of sleep data. We 

found users were inclined to set and forget a timer for a long-duration event like sleeping, and the use 

of timers for sleep events was confusing. We chose instead, to collect a start time and a stop time for 

sleep events, cueing the user with a text based message on the top-level data entry screen when a sleep 

event was in progress. 

Users were more insistent on similarity between the iPhone and web applications than we expected. 

One example is the configuration of application preferences for data entry and those for granting access 

to other caregivers. The two were initially grouped together on the web site but were separate on the 

iPhone. The iPhone link titles were necessarily shorter. Users looked for the same grouping of 

preferences and expected the same link titles in the two applications. 



 

Figure 4. Init ial interaction flow for web application. 

Final iPhone Design  
The final design for the iPhone allows for much larger active button areas, especially on the data entry 

page.  It also presents all the observation types with no scrolling. Through the design development, we 

found allowing a longer interaction path through the application often coincided with more clarity for 

the user. Since keeping the application easy for sleep-deprived parents to use was important, we felt a 

longer but more straightforward interaction was superior. (See Figure 5.) 

 

Figure 5. Sample mockups for data entry screen and dialogs for f inal iPhone design. The landing page is 

much simpler and shorter than previous iterat ions. Also, sleep times are entered without a timer. The 

Breast Feeding l ink goes to a page with a timer or the option to enter t imes directly. The diaper screen 

gives the user a select ion for dirty diaper colors that may also play a diagnostic role. 



The screens for viewing the history of user entered data (Figure 6) became much more streamlined with 

successive iterations of the design. The final versions take advantage of detail disclosures that group 

what would otherwise be long lists. 

 

Figure 6. History screens for f inal iPhone design. The user init ially sees a l ist of months for which data 

has been captured. They can then dril l  down to a specific date to view observat ions grouped by type. 

Screens related to milestones (Figure 7) are grouped by age ranges in which the milestones are expected 

to occur. The list of milestones was very popular with potential users in usability testing. They reported 

that they would enjoy looking through the list in order to determine what milestones their child would 

likely achieve next. 



 

Figure 7. Final designs for milestone related screens for the iPhone application. Left is the top-level 

milestone page, showing age ranges for selection. Second from left is a l ist of milestones for one range. 

Right of that is a data entry dialog. Right shows the list modif ied after the user has entered a date for 

the first milestone. 



 

Figure 8. Interaction flow for f inal iPhone design. 

Final Web Design 
The final design for the web application has strong and intentional similarities to the iPhone application. 

However, it takes advantage of the greater window size afforded on a computer screen. Figure 9 shows 

the final design of the KidOoDL home page. 



 

Figure 9. KidOoDL.com home page before user login. New users can register immediately, returning 

users can readily log in. 

Data entry on the web site is similar to data entry on the iPhone. The main differences is the use of 

standard web controls for selecting options and the use of modal dialog boxes layered over the referring 

page. Figure 10 shows the data entry page for the web application. 



 

Figure 10. Final design for the data entry page of the KidOoDL.com web application. Users begin an 

interact ion flow for each observat ion type by clicking the corresponding button. 



 

Figure 11. Final interact ion flow for web application. 

Visualizations  
The web-based reports include charts and graphs that give users deeper insight into the data they 

entered. We designed four distinctly different views, two stand-alone views for viewing milestones, and 

two linked views for viewing daily observations. The visualizations were tested for usability with paper 

prototypes. Three parents were individually asked to answer a series of queǎǘƛƻƴǎ ŀōƻǳǘ άǘƘŜƛǊέ ōŀōȅ 

based on the graphs. We made major changes to all the visualizations based on their feedback. 

Milestones  
The milestones can be perused in a linear graph that plots a dot for each milestone the child has 

reached along a horizontal time axis organized by age ranges (Figure 12). The age ranges are color 

coded, so that dots occurring before or after their expected time appear in a different color than the 

surrounding dots. This makes spotting milestones outside their expected range easier.  The milestones 

are grouped by category (e.g., social and emotional, movement, etc.) along a vertical axis. Milestones 

that have not occurred but were expected by the current time are shown in a far right column. The 

ŎƘƛƭŘΩǎ ŎǳǊǊŜƴǘ ŀƎŜ ƛǎ ƛƴŘƛŎŀǘŜŘ by a vertical line across all categories. When the page loads, the user sees 



a compressed view showing only the dots in each category. Hovering the mouse over a dot reveals 

details such as a description of the milestone, the age range in which it is expected, and the date it was 

observed. Clicking in a category area expands that category to reveal the descriptions for each dot.  

 

Figure 12. Linear milestone visualizat ion showing age ranges along the top and milestone categories on 

the left. Each dot represents a milestone observed for the baby. Mi lestones in the Delayed column have 

not been observed but were expected by the current t ime. 

We also developed a set of spider plots, also known as radar plots, of milestone data (Figure 13). These 

plots show concentric circles representing months of age. For each date range, a separate spider plot 

shows the range highlighted in the same color used in the linear visualization. Dots representing the 

milestones are each plotted, according to category, in one of seven 51-degree angular sections. The 

distance of each dot from the center corresponds to the date at which the milestone was observed. We 

connect the dots to get a shape extending beyond the shaded area if milestones have occurred late or 

extending inward from the shaded area if milestones occurred early. Rollover effects for each dot report 

the milestone description, date of observation, and expected age range. 

 



 

Figure 13. Spider plots of milestone data. Concentric circles with a colored fi l l  correspond to months in 

the given age range. Dots are plotted angularly by category with their distance from the center 

determined by the date of observat ion. 

Observations of Daily Livin g 
The daily observation data are plotted in a visualization that consists of a date range selector that shows 

an overview of all data entered as well as a detail plot. The detail plot shows either amount over the 

selected range of days (Figure 14) or events on a 24-hour schedule over the selected range of days 

(Figure 15). The date selector consists of sparkline-style linear plots of sleep, breast feeding, bottle 

feeding, and diaper amounts. A pair of sliders overlaid on the sparklines allows the user to select a range 

of time for detailed view beneath.  
























