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Abstract

Andrea Lea McBride, M.A. 

The University of Texas at Austin, 2014 

Supervisor: Richard Crawford 

Mobile technology is changing the way we communicate and programmers are needed to turn a 
companies’ ideas into reality. This report describes the design decisions and programming 
details involved in developing a novel iPhone app for the medical industry. In the process, the 
report examines how women succeed in a male-dominated sector of engineering – software 
development – and explores how to encourage high school students to take an interest in 
software engineering as a possible career.
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Chapter 1: Introduction 

1.1 MOTIVATION	  

This report describes the results of a design project I completed as part of the 

UTeachEngineering program.  This project is about designing an app for the iPhone.  

Throughout the project, I exercised the engineering design process we learned and, based on 

this experience, I try to answer the question as to why there are not more women in engineering. 

Software engineers write applications for computers using programming languages.   A 

relatively new branch of software development is mobile computing.   Learning how to design 

software is hard work, and requires applying theories learned in school many times over to 

become a good programmer.  I managed to write an app and put it in the app store, after 

studying a year on my own.  Some people can learn on their own, but without a computer 

science degree it is difficult to land your first job.  There are other options for computer science 

education available today for those who already have degrees and want to hone a specific skill.   

I have applied and been conditionally accepted to App Academy in San Francisco. App 

Academy is an intense three-month software development boot camp where you only pay tuition 

after you find a job.  The condition is that I must pass their fourth and hopefully final test.  Timed 

programming tests without access to Google are hard because they put you on the spot and you 

do not have much time to think and reflect.  My ability to take these tests has improved but they 

seem to keep getting harder.  If I were eighteen and still in my youth I would pursue a computer 

science or engineering degree.  I think this is a good option for high school students who want to 

make engineering a career.  Here is a quote from an App Academy e-mail I recently received.   

“Hey Andrea! 
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Thanks so much for completing the prep-work! We'd like you to do a final 
test so we can measure your ability to solve more complicated problems 
with code. After this interview, the final step is to schedule a Skype call. 

We look forward to reading your submission!” (Kush Patel,  App Academy) 

I find their use of the term “ability” interesting since my starting ability was zero and now 

it is about a six, hopefully to improve to a nine. In Chapter 2 I examine ability as being 

fixed or malleable with practice and how this relates to women and engineering. 

1.2 BEGINNINGS 

It was a hot July evening when I met Leon, who showed me all his job offers from mobile 

companies and his first app, a flashlight app, which landed him his first gig.  I admired his flashy 

app and the recruiters offering six figures, lunches, perks and lush lifestyles. I thought, “These 

guys are living it up,” and I wanted in.  The only problem was, I did not know an iPod from an 

iPad and I had never used an iPhone.  Mine was an Android phone with very few apps.   Leon 

explained, “Well, if you want to try it, just think of an app, put it in the store and go on interviews.”  

This is how I got involved with iOS.  I am not sure why, maybe it was the beer and Texas heat or 

maybe the desire to challenge myself with the possibility of earning more without going back to 

school.  The previous month I had decided to follow in my mother’s footsteps and applied to law 

school. But with the flooded market and amount of debt I would incur, I decided it would be 

better to put my engineering education to work.  	  

Most people are familiar with apps for cell phones. Since Apple (Cupertino, CA) launched the 

app store in 2008 over 70 billion apps have been downloaded.  Professional engineers program 

apps to accomplish many feats.  Before apps and mobile devices we relied on such things as 

maps, books and landlines.  Fortunately, apps have resulted in significant improvements in 

communication, navigation, learning and beyond, and made these tasks much easier and 
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enjoyable along the way.  As a child, I never would have imagined a talking map or my dad not 

waiting by the phone for an important business call because he had real estate adds running.  

So much for having to fold up the Rand McNally map and babysitting the phone.    	  

1.3 PROBLEM IDENTIFICATION 

So what kind of app could I write?  Every day I thought of possible apps as I studied Objective-C, 

Apple’s object oriented language of choice (until recently when they switched to Swift).  It was 

difficult to think of anything to create that was not already in the app store.  I was going broke 

thinking about app ideas and studying programming, so I took a part time job as an operator at 

a medical call center.  This is where the app idea hit me. 

Communication in the hospital was very bad and needed improvement.  One particular problem 

is that nurses do not know who to call after hours for patient treatments.  Currently, hospital 

administrators fax in their doctors’ on-call schedules.  Someone in the call center enters the 

schedules into the computer.  A call center operator takes a call from a nurse and pages the on-

call doctor after retrieving their schedule from the computer system.  The on-call doctor then 

calls the nurse back.  Along the way many errors and complaints potentially arise.  This process 

took me back to the days of my youth of waiting by the phone for an important call, sending 

faxes, and using clunky computers.  It seemed like there was a better way – a better app way.	  

I saw several disadvantages with the call center model.  First, hospital administrators must rely 

on a third party to enter call schedules.  If the schedule needs a quick change there is really no 

way to accomplish this.  It would be better if the administrator could enter the doctors’ schedules 

themselves for everyone to see, using something they already carry, a smartphone.  Second, in 

the transmission process from nurse to operator to doctor to nurse there are frequent errors, 

such as paging the wrong doctor or entering a phone number incorrectly.  Instead, providing the 
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nurse or doctor with the ability to look up who to page on their cell phones could reduce third 

party mistakes and make communication faster. Third, doctors have no way of sending out 

messages to the whole hospital.  Perhaps the doctor wants to relay that he/she is involved with 

an emergency and that another doctor should be called for the next 30 minutes.  With the 

current system there is no way to do this.  However, with an app, group communication could be 

a feature. 	  

1.4 PROBLEM STATEMENT 

The primary focus of this study was to develop an app to gain experience in the tech industry.  

The app I chose to design was an app to enhance hospital communication.  The second 

purpose was to investigate how women fare in engineering.  In the UTeachEngineering program 

we frequently discussed the lack of women in engineering.  For this project, I explored how it 

feels to be a female in a male-dominated profession by publishing an app in the app store and 

leveraging this to try and gain employment as an iOS software engineer.  Going through this 

process made me realize how attitudes of women are different than men and what schools can 

do to help girls succeed in STEM.  The final purpose was to determine how programming can 

be used to engage students in computer science to start preparing students for tech careers. 

Students are naturally drawn to their phones like moths to light bulbs.  Often, parents and 

teachers have a hard time getting their kids off the iPad or iPhone.  For instance, my 

roommate’s daughter often sneaks her iPad out after bed-time.  If educators could harness this 

intrinsic interest in a positive way to engage students in science and engineering, perhaps more 

students could be encouraged to enter computer science.  There is expected growth in 

computer science jobs within the Austin area and the nation, but currently our high schools are 

not successfully encouraging enough students to pursue computer science fields to fill those 
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roles.  Even President Barack Obama sees this as an opportunity and wants to see kids 

become producers, not just consumers, of technology, as he explains in a Google fireside chat: 	  

There are [sic] a whole bunch of young people out there who I suspect if 
in high school are given the opportunity to figure [that] out — “Here’s how 
you can design your own games, but it requires you to know math and 
requires you to know science,” or you know, “Here’s what a career in 
graphic design looks like, and we’re going to start setting those programs 
in our high schools not waiting til community college” — Not only does it 
prepare young people who are not going to a four-year college to be job-
ready, but it also engages kids because they feel like, “I get this.” (Obama, 
2013)	  

	  

You may not agree with all of the president’s views but this one seems spot on. 

1.5 REPORT ORGANIZATION 

The next chapter reviews the literature on women in engineering and possible reasons for the 

low ratio.  It also reviews the literature on communication in hospitals and previous attempts to 

improve it using cell phone technology. A comparative analysis of an app similar to the one 

developed in this project is given.  Chapter three describes methods used to design a 

scheduling and communication app for the medical profession.  Chapter four discusses the data 

and results of testing the app.  Finally the last chapter explores the possibility of extending 

programming to the high school classroom to increase awareness of computer science. 	  
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Chapter 2: Literature Review	  

2.1 WOMEN IN ENGINEERING 	  

It is well known that the ratio of women to men in engineering is small.  For example, Apple’s 

Worldwide Developers Conference (WWDC) has only had two women presenters since 2007 

(Larson, Selena 2014).  There is debate as to why there are so few.  One question that 

researchers have sought to answer is the “leaky pike” problem:  Why do women tend to leave 

engineering even after completion of school?  According to Meiksins et al. (2011), “Women’s 

share of engineering jobs is even smaller than their share of places in engineering programs.”  	  

After my own experience applying for engineering jobs, this does not surprise me.   It takes a 

certain tenacity to be a successful engineer.  Engineers often have to be leaders and find 

solutions to problems. Seasoned developers will say they do not know how they are going to 

solve a problem until they do.  I reflected on this statement the second time someone said it.   

Why would a woman not want to deal this ambiguity?  The solution to the problem is unclear 

and it is not even clear there is a solution.  Why would a man be more willing to take this on 

where a woman would shy away? As I was reviewing the literature I kept trying to find what 

makes women different than men in this area.  I stumbled on Rachel Simmons who seems to 

have a plausible explanation.   Simmons has taught at the Girls Leadership Institute for ten 

years and authored three books including, “The Curse of the Good Girl”.  

According to Simmons (2009), women tend to internalize ability as a fixed mindset more often 

than men, and are less likely to take risks in order to be socially accepted.    

To hear the headlines tell it, girls are the undisputed leaders in American 
classrooms. They have higher GPAs than boys and attend colleges and 
graduate schools in greater numbers. In part, this is because girls excel at 
the self-discipline required of students. Indeed, if life were one long grade-
school, girls would rule the world. 
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But what seems to serve girls so well in the routinized world of school 
undermines them as they enter the unpredictable and challenge-ridden 
world of young adulthood. 

Studies of seventh grade math students, as well as college students in 
calculus and computer science, revealed a gender gap in performance, 
but only for those females who believed math ability was a gift. These are 
the girls who drop out of the economics classes -- and who, as women, 
may avoid working in areas that require a strong growth mindset, like 
economics, math and computer science. 

“Ability is not the problem here. Multiple studies confirm that girls and 
boys are equally well suited to academic performance. Mindset may be 
another story. (Simmons 2014) 

 

If girls tend to have more a fixed mindset, can this be changed?  Simmons suggests making 

girls self-aware and having them set goals beyond their comfort zone.  There is an illustration 

(see figure 1) that can help girls achieve this.  Teachers can also help girls realize taking risks is 

required for growth and the worst consequences are not that bad after all. 
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Figure 1:  A visual aid to help girls set goals outside their comfort zones (Simmons 2009). 

I often attend iOS meet ups.  At our meetings there are typically 25 men and only one other 

woman.  Looking through the glass doors and thinking about entering, I hesitate.  Then I ease 

into the meeting and I am fine.  When I ask questions everyone is eager to help and offer their 

advice. After the meeting some of the more experienced members will offer additional tidbits.  

Typically at the end I find it quite easy to talk to everyone and lose the sense that I am a minority.  

The speaker one night said, “he or she” wrote a good app in order to be more sensitive.  The 

whole key is taking the initial step when you feel intimidated and taking a sincere interest in the 
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topic of discussion by asking a few questions or making comments.  This is an example of how I 

took a risk to learn because I have heard stories of women not being treated fairly. After setting 

a goal and following through I can see that if someone is mean to me it is not the end of the 

world.  It surprises me though that after going to so many meet ups I still feel uneasy about 

entering a meeting room with all men…until it gets going.  The only chair left in this meet-up 

(see Figure 2) was in the back of the room because our topic was popular, "Welcome to Swift".  

Figure 3 shows the same meet-up from a different perspective:  I am just learning and not 

concerned with being a minority.  To succeed at this you have to ignore the hype and take a risk.  

I imagine if it is difficult for me as an adult it is even more so for a teenager. 

	  

	  

Figure 2: Cocoa coders meet-up at Capital Factory (The other woman is aligned with the right 

corner wall. I am diagonal to her left.)	  
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Figure 3: Taking a risk and learning.	  

According to (Simmons 2009) a fixed ability mindset causes girls to give up more easily when 

they become frustrated or confused.  One night Paul took me to watch a classical guitar concert.  

He has had a passion for music ever since he was in the University of Texas Symphony.  I told 

him I was surprised that Audrey, his daughter, was not more interested in music and he 

explained she did not think she was very gifted in music and shrugged.  This surprised me, 

coming from an engineer, so over dinner I asked Audrey about it. 

 Audrey is an above-average seventh grader.  Her mother sends her to Chinese School for four 

hours on Sunday, where she receives above grade level mathematics instruction. In her own 
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words it was more like, “I quit because I am not good at it.”  I got her to elaborate and she 

explained that the musical notes confused her.  She got confused initially and very quickly 

labeled herself as not musically talented and gave up instead of persisting despite an initial 

setback.  Her father just accepted this.  But, what if instead her father or the music instructor 

said, “It took me a while to learn and get good.  If you try it for a few months and still don’t like it, 

you can stop the lessons.  Keep trying and see how you feel in a few months.”  In this way her 

teachers and parents would be modeling a growth mind set and, like Simmons suggests, 

pushing her beyond her comfort zone. It does not really bother me that Audrey is not taking 

piano or violin lessons (maybe she just does not like it) but rather that she was not encouraged 

after labeling herself. This is probably a general trend in how girls are treated.  As teachers and 

parents we do not even recognize it.   

“Girls, perhaps seen as well-motivated already, are given fewer 
messages to try harder or again. They are left to wonder whether their 
challenges reflect something deeper about their ability.”(Simmons) 

 

The world has a small ratio of truly gifted people.  I think Paul, my roommate, might be one of 

them. He seems naturally smart in computer science and mathematics.   I am sure in high 

school he found this out.  Therefore he studied hard and earned a Master’s in Engineering from 

UT Austin in 1987.  When he answers some of my programming questions quickly and 

seemingly without too much effort, it is therefore not pure ability, but also years of studying and 

professional experience.  I often label myself as not having the aptitude or ability to succeed in 

computer science, but reflecting on this theory, I question my deeply rooted beliefs.   

The 2011 review of literature looked at the problems with recruiting more women into 

engineering (Meiksins et al 2011).  Could the problem start in elementary school with how 
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children perceive men’s and women’s traditional roles?  Through drawings researchers found 

school children perceive engineering as a male role.  In addition, it was determined that 

mathematics achievement is not a barrier to entering engineering fields, since both men and 

women seem to be equally enrolled in mathematics courses in college.  According to Dr. Riegel-

Crumb (Meiksins, et al 2011), enjoyment of mathematics could determine if school children later 

choose engineering as a major.  This leads to the conclusion that the kinds of experiences 

students have could influence recruitment into engineering. As teachers we can shape our 

students’ perceptions of engineering as a dull formulaic male job or as interesting, challenging 

and diverse. 

Programs like UTeachEngineering that aim at focusing and making students aware of 

engineering careers are major steps towards this not only for girls but boys as well.  When I was 

in high school there were no engineering courses offered and I was not even aware of this 

career option until well into my college years.  If teachers through UTeachEngineering can 

positively influence students by getting them engaged in hands-on projects and thought 

provoking topics, perhaps we can translate this into more knowledge and interest in engineering.   

As teachers we must be aware that engineering lessons should be interesting, rather than just 

rote mathematical formulas, if we are to encourage youth to pursue STEM careers. 

This does not mean watering down the curriculum but perhaps not weighing the grade so 

heavily on the correct answer to a mathematical formula or memorizing an equation.  

UTeachEngineering modeled this well.  We were exposed to difficult mathematics concepts but 

encouraged to be creative while completing activities such as keeping an engineering journal.  

Another memorable engineering project was the earthquake tower.  We had to use our creativity 
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to build the strongest tower and along the way took careful mathematical measurements and 

performed calculations. 

Another good point that Meiksins et al. (2011) make is that women who choose engineering as 

a major are more likely than men to view the reason as being good at mathematics and science.  

Therefore, if UTeachEngineering teachers could build positive identities for mathematics and 

science, especially in girls, we could make an impact.  Additionally, recognizing even 

unintentional bias towards boys in class could possibly increase diversity by encouraging more 

girls to participate, thereby decreasing the perception of engineering as a male role.  Since 

many girls are intimidated to speak up, the teacher could deliberately call on females in class 

and ask their opinion.  I know when I am “forced” to speak by the presenter I say a lot more, feel 

like part of the group and get more out of the meeting.  For example, one presenter had us form 

groups and answer two questions:  “What was our issue?” and “What did we do?”  I made 

meaningful connections during this meeting.  Likewise, girls who are afraid to speak up might do 

better discussing in small groups.  Programmers, like students, typically resist speaking if the 

presenter just says, “Does anyone have any questions or comments?”  After all, stereotypically 

they are not the most socially adept group.  Another way to increase equality is to place girls 

together in groups on engineering projects so that they cannot depend on the boys to complete 

their assignment.  Too often as a teacher I have watched heterogeneous groups allow boys to 

take over the heavy lifting on labs or science assignments.  Girls have to get into the meat of a 

project to feel successful.  When girls do complete an assignment, the teacher can ask them to 

give a summary to the class and teach them that it is okay to take risks and reinforce their 

positive contributions.  Teachers should also praise and encourage girls’ efforts by saying things 

like, “That’s a good idea.”  Try it. 
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According to Meiksins et al. (2011) women tend to choose engineering as a means to impact 

the world more than men.  The implication for teachers is to show girls how engineers make 

meaningful contributions to society by going beyond the technicalities of the work.  Girls 

sometimes view engineering as something that does not touch lives.  They just see the 

hardware/software with no real sense of purpose.   For example, the app I created had many 

technical programming aspects, but its aim, to improve hospital communication, could impact 

and save lives.  	  

2.2 HOSPITAL COMMUNICATION	  

Communication in a hospital is an important aspect of quality care.  According to Dr. Whitcomb 

(Jerrad 2007), “The addition of hospitalists1 has created communication problems that didn’t 

exist before.  These include nurses not knowing which hospitalist to contact, or not being able to 

reach the hospitalist on duty.”  This was confirmed through an interview I conducted with a 

doctor at a local hospital.   Dr. S explained there were so many doctors on call for each floor and 

specialty that he did not blame nurses for not being able to keep up.  	  

“A significant portion of the phone calls that nurses made were just to find out how to reach the 

right physician”, Cheryl O’Malley, MD quoted.  (Maguire, Hospitalist Journal).  Dr. O’Malley 

sought a remedy to this problem by placing photos of rotating doctors in the patients’ charts.  In 

response, nurses reported a greater sense of knowing who to contact for a patient because they 

could put a face to a name and could have informal conversations with doctors when passing 

them in the hall versus having to page them.  The nurses also reported a greater sense of 

cooperation among doctors when their photo was available.  However, when the hospital 

adopted a digital form of patient records they lost the ability to see photos.  When the photos of 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
1	  A	  hospitalist	  is	  a	  physician	  who	  specializing	  in	  care	  of	  patients	  in	  hospitals.	  
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the doctors were no longer available the nurses missed them.  In a large hospital system with 

rotating physicians, nurses not only do not know who is on call but often do not even know the 

physicians.  This has implications for a paging app.  For instance, I was not going to include a 

photo of the doctor in the app because it takes up too much memory and requires time to 

download.  After reading this article, I decided to include a photo.  Putting a name to a face 

helped the nurses, and I can see the advantage.  Adding and updating a photo through an 

iPhone is also much easier and faster than printing and pasting it in a chart.	  

Another research group sought to improve hospital communication by using the BlackBerry® 

smartphone marketed by BlackBerry, LTD (Waterloo, Ontario, Canada).  “Communication 

between clinicians is hampered by the frequent difficulty in reaching the most responsible 

physician for a patient as well as the use of outdated methods such as numeric paging. The aim 

of this study was to evaluate the use of smartphones to improve communication on internal 

medicine wards.” (Wu et al., 2010).   	  

According to Wu et al., “A recent study revealed that 14% of pages went to the wrong physician 

and that 47% of these pages warranted an urgent response.”  When I interviewed Dr. S at the 

hospital he admitted to being paged incorrectly when he was not on call and waking up to many 

missed pages, some of them urgent. “I hope no one died,” he added, “but I was not on call that 

night.  I don’t know why the call center can’t get it right. ”	  

To help alleviate this problem the researchers equipped physicians with BlackBerry® phones 

that were pre-populated with contact information of doctors, healthcare professionals, and 

administrators in the hospital who coordinated patient care.  To facilitate communication the 

researchers gave the senior resident an additional smartphone that was passed down to the on-
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call resident at night.  Now nurses only needed to know which team the patient was on, as 

diagramed in Figure 4.  The aim was to reduce the complexity in knowing who to call.	  

	  

	  

Figure 4. The decision making process to contact a doctor simplified with BlackBerry® 

technology (Jerrod 2007)	  

Nurses were able to email doctors from a computer on the ward that went to the primary 

physician’s Blackberry® with a priority rating of 1-3, 3 being most urgent.  A survey was 

conducted at the end of the trial.  Overall there was a sense of improvement in communication.  
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One conclusion was that doctors found emails to be less disruptive than phone calls.  One 

implication from this is that a paging app should include email as a means of contact.  Therefore, 

I am including an email and text button for nurses to be able to contact doctors since doctors 

found ringing and checking voice mail inconvenient when seeing patients.  	  

2.3 COMPARATIVE ANALYSIS	  

The BlackBerry® study demonstrates that there is a need for improved hospital communication 

and shows how another group tried to make improvements using mobile technology even before 

apps were popular.  Dr. S explained that an Austin-based group of physicians wrote an app 

called DocbookMD (http://docbookmd.com).  He explained that he deleted the app from his 

phone because he could not find anyone on it.  He further explained that the call center’s 

presence is so large in Austin that it would be hard to change physicians’ and nurses’ habits of 

contacting other doctors through the service.  Sometimes people cling to the past because it is 

familiar and comfortable.  

I downloaded the DocbookMD app to my phone and the description is: 	  

“DocbookMD is a data-sharing and communication tool for physicians and their team, who are 

members of an enterprise or a medical society that has contracted with DocbookMD. 	  

DocbookMD allows physicians and their care coordination team to send X-rays, EKGs, and 

other patient information directly to their colleagues for quick consultations.  DocbookMD allows 

fast, secure, HIPAA2-compliant multi-media messaging between physicians and their team to 

enhance patience care. “	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
2	  Health	  Insurance	  Portability	  and	  Accountability	  Act,	  which	  includes	  privacy,	  security,	  and	  breach	  notification	  rules.	  
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When I opened the DocbookMD app it asked for my name and email as step one of the process.  

It then proceeded to look up any doctor with the last name of McBride and asked “Is this you?”  I 

replied “No” and was directed to a contact page for further assistance. From looking at their web 

site, I found the creators were doctors who decided to create the app when they were 

interrupted during their anniversary dinner for something minor. 

2.4 Summary 

In summary, the DocbookMD app is similar to the one I designed with the goal of improved 

hospital communication.  The DocbookMD app allows more patient information to be relayed but 

does not handle after-hours scheduling.  I apparently am not the only one that has attempted to 

improve hospital communication with cell phone technology.  The next chapter discusses the 

methods used to develop my app and learn iOS programming.  
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Chapter 3 Methods	  

	  

This chapter explains how I researched and implemented the functionality of the app.   First I 

researched how to place buttons in the app for various forms of communication.  Next, I 

researched and found out how to get user information to the cloud so the app’s users could 

share data.  After that I describe how I enabled the app to handle after hours schedules which 

was the hardest part of the design.  I show screen shots of the app and finally go into more 

detail about how I learned iOS programming.  

3.1 APP FUNCTIONALITY 

There are two main functions of Doctor OnCall app I programmed. The first is to handle contact 

information.  The second function is maintaining schedules.	  

Phase one, handling doctor contact information was easiest.  Doctors are particular about how 

they are contacted, ranging from email, to text messaging and phone calls.  This means a 

medical paging app must support multiple means of contact.  It does not seem too far-fetched to 

have an app send an email, place a call or send a text, since these are all things a smartphone 

does anyway.  All the code that was needed for texting, calling and emailing was found on a 

web site for beginner iOS programmers called geekylemon.com, by Geeky Lemon Development 

(shown in Figure 5).	  
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Figure 5:  Learning iOS programming with Geeky Lemon (geekylemon.com,)	  

The screen shot above in figure 5 shows a five minute tutorial on how to place a button in an 

app that places a call.  Geeky Lemon videos are very concise and informative, plus the narrator 

has a funny British accent to keep you engaged.  These are the elementary videos for iOS 

programming.  The code can be copy directly from this site into an app and it works.  	  

In addition to placing phone calls, doctors need the ability to update their phone numbers and 

emails and let other users know about this.  Sometimes at the call center doctors call to change 

their number or means of contact.  For an app to be able to handle this requires getting 

information to the cloud and back to the user’s phone.  This was a major hurdle for me.  Initially I 

took this question to my iOS meet up, Cocoa Coders.  I asked Carl Brown (2014) how I could 

get information to the cloud and back to the user’s phone so that updates could be seen in real 

time.  He told me to forget it, that it was too much work, especially for a beginner. This was 

discouraging because I was really inspired to create this app.  I was not satisfied with his 

answer, so I sought a second opinion.  	  
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I asked my friend, Leon (introduced in Chapter 1), who likes all things tech and thinks activities 

such as reading newspapers and real books belong in a museum.  He told me about Parse.com, 

which can serve as a backend to store data in the cloud and connect it to an app.  After reading 

the Parse documentation, I realized that getting data to the cloud was not going to be as hard as 

I first imagined.  Parse code has two principles: getting data there and getting data back.  Figure 

6 shows a clip from Parse’s web site.	  

	  

Figure 6 Parse web site: Share Data between users of an app with parse.com. 

Parse code is human readable, compared to some languages, and is fairly easy to implement.  

It follows nicely with the English language.  I wrote code in the app to allow users to save and 

retrieve phone numbers, emails and contact information from the app to the parse cloud, letting 

other users of the app know how to contact them.  This allows users to update their contact 

information quickly without a third party operator at the call center.   	  

3.2 SCHEDULING 

Finally, doctors need to be able to enter their schedules in the app.  At the call center, when a 

nurse called for a doctor, we first had to determine if he/she was scheduled for the shift, 

especially at night.  After waking up many doctors for nurses working the overnight shift, I 
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learned that doctors do not like to be bothered at dinner or awakened at 3:00 AM, especially 

when they are not on call.  Scheduling was the hardest part of the design.  Considering there 

are 365 days in a year, with split shifts, related to individual doctors, it is complicated to 

represent schedules in a table.  At first, I created seven columns (one for each day of the week) 

in the “doctor table”, along with their phone numbers and contact information.  I quickly saw the 

limits of this model.  I thought about adding 365 columns in the doctor data base table, but this 

just seemed absurd.  Exasperated, I tried putting an array column of work period start times and 

end times in the doctor table, but this did not work either.  My friend Paul Vaughan (2014), a 

software engineer, explained that putting an array in a table requires another table.   In 

programming this is called a relational data base.  So I created a work period table in Parse and 

related it to the doctor table by putting the doctor’s ID number in the work period table.  The 

work period table has a start and end time column.  This worked after much experimentation. I 

placed a date picker in the app and connected it to the Parse cloud to allow doctors to set work 

periods for others to see. Figure 7 shows the date picker of the Doctor OnCall app and Figure 8 

shows the data table in Parse where the dates are stored.	  
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Figure 7: The date picker function of the app is pushed to the cloud in Parse.	  

	  
	  

Figure 8: Work Period data table in Parse.  The "startTime" column corresponds to the "start 
time date picker" in the app and the "endTime" column corresponds to the "end time date 
picker" in the app.	  
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I programmed the app so the doctor’s name turns green in the table view if the current time is 

between the start and end time of their work period, indicating that the doctor is on call. Other 

users also have the ability to view the doctor’s future schedule in a table view.  In this way 

nurses know who to call after hours without contacting the call center.  Also, if the schedule is 

incorrect the doctor can easily correct the mistake before he/she is rudely awakened.  Figure 9 

shows a highlighted doctor in the app and how you scroll to their schedule	  

	  
	  

Figure 9:  Doctor OnCall app displays who is currently on call in green and future work schedule.	  
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This model is adequate but has limitations.  Doctors do not want to enter their schedules into an 

app every week. They are too busy.  Therefore, I decided to implement repeating schedules, 

which were pretty easy and elegant.  To set a repeat schedule, the user queries Parse for 

expired work periods and adds the number of week intervals equal to the number since the last 

time they queried Parse.  Then the app adds that much time to the start and end times in 

seconds.  In Objective-C time passes in seconds, and there are 604,800 seconds in a week. By 

adding this amount of time to the start and end and resaving to Parse, repeating schedules are 

created.  	  

3.3 LEARNING IOS 

To learn how to create table views in iOS app programming, I spent a lot of time in virtual school 

at Stanford University (Hegarty 2013).  Paul Hegarty was a good instructor, modeling how to 

create an app by using object oriented programming.  His learning philosophy was lecture, 

demo, homework.  Although I admit I had to watch the videos more than once to get it, it is nice 

to be able to hit pause, rewind and replay when you forget something.  I learned many concepts 

from the Stanford course.  I learned about model view controller (MVC) design model.  The 

model is the data that is brought into the app.  For my app it was the data from doctors stored in 

the cloud.  The controller contains the actual code that tells the view how to interpret the data.  

The view is the minion of the controller and has objects like buttons and sliders.  The buttons 

are generic and have blind communication to the controller via target action.  Target action 

means a user touches the button and a specific block of code is executed in the controller, 

depending on what methods the programmer associates with the button.   

I learned object oriented concepts and how to create instance variables in Objective-C.  

Instance variables allow many instances of a class to store information.  I learned about getters 
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and setters.  Getters and setters encapsulate the instance variables and allow manipulation of 

other variables when one instance variable is set to a value. I learned how to query a website 

(flickr) and bring data from a website into an app.  I modeled querying Parse and bringing the 

data to my app after this.	  

	  
	  

 	  

	  

	  

	  

Figure 10:  Lynda.com video I used to learn iOS concepts (Allardice 2013)	  

	  

At times Stanford was too hard and I had to go to Lynda.com (Allardice 2013). Lynda.com is a 

website that offers courses in technology and software (see Figure 10).  They have a few free 

videos and they charge a subscription membership to watch the whole series. By watching 

Lynda.com I learned about fundamental core data.  Core data saves Parse queries to the user’s 

phone in case there is a dead zone in a hospital.  Core data is somewhat similar to Parse data 

tables except the tables are called entities and queries are called fetches.  In computer science 
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it seems themes repeat.  Parse saves the app queries to core data on the phone and fetches 

them back from the phone.  If the network connection is lost, users still have access to the 

phone book portion of the app.  This is important; for instance, in the hospital in case there is no 

service.  Core data is nice because it automatically updates the table in the app when the data 

changes.  	  

3.4 SUMMARY 

In summary, I used many sources to learn how to program in iOS.  I made my app functional by 

modeling my code after examples.  The next chapter describes the results of testing the app 

before shipping it to ensure it is free of bugs. 
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Chapter 4: Results and Data Analysis	  

This chapter discusses quality assurance tests that were completed before submitting the app 

to the app store.  First I discuss how I improved the way data is loaded from the cloud.   Section 

1.2 describes how I found a more efficient way to load the photo of the doctor so that it did not 

slow down the app.  Next, section 1.3 explains how I checked the app for bugs and provides a 

data table of all the files I checked. Section 1.4 explains an issue I found with auto layout (when 

the phone rotates to landscape mode) and how I fixed it. Finally the last section defines what it 

means to be agile in software development. 

4.1 BETTER LOADING OF DATA 

Many quality assurance tests were conducted on the app to ensure performance.  I performed 

the quality assurance (QA) testing myself since I do not have a separate QA team like large tech 

companies.  QA focuses on breaking the app to find flaws and potential bugs.  First, the 

database from Parse had to launch reliably to the user’s phone when downloaded from the app 

store.  To ensure the data was loading to the app correctly I deleted the app that I previously 

loaded to my iPhone and re-launched it with test data from Parse.  The test data in Figure 11 

shows the “Doctor” table in Parse loaded to the user’s iPhone: 	  

 	  

	  

Figure 11: Excerpt from main database in Parse that stores data from doctors. 	  
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I found that the database loaded but there were some inefficiencies that can be improved.  First, 

the database was loading all the doctors initially with the launch of the app.  The app launch 

turned out not to be the best event to trigger loading the data.  I was loading it based first on the 

“updateAt” column in Parse, which keeps a time stamp of when users update their information in 

the app.  If the update column was greater than the last updated date (the last time the user 

used the app), it pulled that row from Parse and saved the update to the user’s phone.  The first 

time the user loaded the app the update date in the phone was set to a past date of 2010.  In 

this manner everything was loaded the first time.  However, not every doctor’s data needed to 

be loaded for each user.  Therefore, I added an “admin code” column.  When an administrator 

registers a new user, their object ID is assigned to that user.  This makes queries to Parse more 

efficient because the query only returns the doctors with the admin code of the user.  In this 

manner if there is a doctor in New York and a doctor in Austin, the doctor using the phone in 

Austin only gets the doctors in his admin group; he is not loading information for doctors from 

New York.  By modeling the query in this fashion the app is expandable beyond one hospital.  

Several hospitals can use the app, all with their own admin code, and the app more efficiently 

queries for the doctors in their group.  I noticed this inefficiency after I had already submitted the 

app to the app store. I updated the app and resubmitted it.  This required getting in the back of 

the line again, but I figured a better query was worth the extra days lost in the end. 

It was hard to conduct QA on my own app once submitted because I knew if I found something 

wrong, back to the end of the line I would go.  This is probably why software engineering 

companies have a separate quality assurance department.  Finding a flaw in my app was like 

waiting in line at an amusement park – right when you are about to get on the ride, you are told 

to go to the back of the line.  However, this was necessary to avoid shipping an app with bugs.	  
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4.2 LOADING THE PHOTO 

The second inefficiency I noticed was that the photo was loading with the main doctor table.  

The photo needs to be its own table in core data so that it does not slow down the app when 

loading. To accomplish this, I moved the photos out of the main data table in core data, made 

photos a separate data table, and resubmitted the app.  I learned this best practice from 

watching an Apple engineering video (WWDC 2014).  This was a hard change to make because, 

although it was more efficient, the table view was already loading with the photo correctly and to 

change it meant to risk breaking the app.  I broke it and fixed it the way I had dozens of other 

times.  If you have fear of breaking something to make it better, you are not going to get very far.  

This break was toughest because everything worked and was ready to go and I was breaking it 

for a minute performance improvement.  However this is one of the scalability aspects.  An app 

should be designed to be usable by thousands of users, not just the ten in the test database.  

There are ways to measure performance in fractions of a second using test instruments, but I 

currently do not have the resources to run such tests.  Therefore, I try to adopt best practices. 

Apparently this saved a few fractions of a second that could add up if multiple users started 

entering by the thousands of lines.  

4.3 CHECKING THE CODE	  

After everything was loaded, QA had to assure that each view was free of crashes.  There are 

approximately 25 views in the Doctor OnCall app (I have been advised this is too complex for an 

app). Table 1 shows the five tab bar icons in the app, with the associated views listed under 

each one (probably too many tabs).  There are four columns to test: one on the iPhone, one on 

the iPad, one on communication between the devices (for example, an update made to the 

iPhone should be seen by the iPad and vice versa), and finally a column to check the code of 



	  

	   	   	  
	  

	   31	   	  
	  

each view.  Many of the views have subclasses, which means there are two files to check for 

each view. Most of the views also make calls to core data files, which means an additional file or 

two for each view.  In total I had 57 source code files to analyze.  So I made a check list and 

checked it twice, checking all associated files code with each view, as shown in the table. 

Table 1: Table of app files checked for each view.	  

	   iPhone	   iPad	   Communicate	   Code	  
Phone	  Book	  Tab	    	    	    	   	  
Group	   ✓✓	   ✓✓	   ✓✓	   ✓✓	  
Role	   ✓✓	   ✓✓	   ✓✓	   ✓✓	  
Doctor	   ✓✓	   ✓✓	   ✓✓	   ✓✓	  
Detail	   ✓✓	   ✓✓	   ✓✓	   ✓✓	  
Schedule	   ✓✓	   ✓✓	   ✓✓	   ✓✓	  
	   	   	   	   	  
Message	  Tab	   	   	   	   	  
Inbox/Sent	   ✓✓	   ✓✓	   ✓✓	   ✓✓	  
Inbox	   ✓✓	   ✓✓	   ✓✓	   ✓✓	  
Message	  Details	   ✓✓	   ✓✓	   ✓✓	   ✓✓	  
Send	   ✓✓	   ✓✓	   ✓✓	   ✓✓	  
	       

Update	  Status	  Tab	       

Date	  Picker	   ✓✓ ✓✓ ✓✓ ✓✓ 

	       

Contact	  Tab	       

Instructions	  Page	   ✓✓ ✓✓ ✓✓ ✓✓ 

Preferred	  Contact	   ✓✓ ✓✓ ✓✓ ✓✓ 

Edit	  Group	   ✓✓ ✓✓ ✓✓ ✓✓ 

Edit	  Role	   ✓✓ ✓✓ ✓✓ ✓✓ 

Photo	   ✓✓ ✓✓ ✓✓ ✓✓ 

	       

Admin	  Tab	       

Admin	  Choices	   ✓✓ ✓✓ ✓✓ ✓✓ 

Add	  Group	   ✓✓ ✓✓ ✓✓ ✓✓ 

External	  Group	   ✓✓ ✓✓ ✓✓ ✓✓ 

Add	  Role	   ✓✓ ✓✓ ✓✓ ✓✓ 

Register	  New	  User	   ✓✓ ✓✓ ✓✓ ✓✓ 

Doctor	  to	  
Schedule	  

✓✓ ✓✓ ✓✓ ✓✓ 

Date	  Picker	   ✓✓ ✓✓ ✓✓ ✓✓ 

Doctor	  Names	   ✓✓ ✓✓ ✓✓ ✓✓ 

Edit	  Schedule	   ✓✓ ✓✓ ✓✓ ✓✓ 
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4.4 FIXING AUTO LAYOUT 

After double checking everything, I submitted the app to the app store.  However, after I 

submitted I noticed two of the views had auto layout problems.  Auto layout allows the phone 

display to rotate to landscape mode.  According to Leon (2014) this was major and needed to be 

fixed and re-submitted.  “At Dell we classify things as “Crash, Severe, Major, and Minor.  We 

have to fix everything that isn’t minor. Crash means our app crashes. Severe means it stops the 

user from doing something they should.  Major is pretty bad, but it doesn’t stop them from doing 

what they’re trying to do.  This would be called major ‘cause you can still use it in portrait 

probably.” 	  

He was right. Not having auto layout was tacky because the buttons all jumbled together in 

landscape mode.  I fixed the auto layout issue and resubmitted for the last time.  On a side note 

on learning, auto layout took me over a month to learn, playing with it on and off, but once I got 

it, it seemed easy.  This is true with many aspects of programming.  There is a steep learning 

curve but once you get it, it seems easier.  As a teacher we should help our students realize that 

it takes work to learn something new, but in the end you are smarter.  When I watch Apple 

engineering videos I still do not understand many of the details they are talking about without 

further research.  I think this is because they assume you are familiar with jargon and general 

concepts they are using.  Apple engineering videos are definitely hard.  I tried learning auto 

layout from Apple engineers but resorted to the iTunes Stanford Course.  As teachers we should 

also keep this in mind.  Many of our students might not know the terms we are throwing out, or 

how to ask for help when they get lost.  
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1.5 REMOVING A FUNCTION TO BE AGILE	  

In the tests described above I was trying to create a feature called “External Group”.  This 

feature allows an administrator to add an outside group to their phone book.  However, this was 

really slowing my Parse queries because it requires an array of admin codes instead of one.  In 

software development there are two philosophies of development: agile and waterfall.  The agile 

philosophy means that usable software is created within a given time frame and shipped.  It is 

flexible and development can take twists and turns, depending on the feasibility of the goals. 

The waterfall approach is more rigid. Developers stick to the specs and make them work with no 

set deadline.  According to Leon Fu (2013), the pure waterfall approach causes software 

projects to die.  Perfection can never be realized.  Developers must make the app usable, get 

feedback from users, and make improvements.  By the time the user finds a problem or wants a 

new feature, it is already addressed while they are using version one.  Therefore, the external 

group feature had to go.  I wanted to be agile. (I learned at an iOS meet up that a group of 

engineers met in Utah and came up with this catchy buzz word.)  I was out of time, needing to 

submit, and this feature was not fully working.  Carl Brown (2014) from Cocoa Coders has 

developed apps for years and wrote a book on how to hire a programmer to write your app.  He 

explained that if a programmer misses a deadline more than once they should go.  Making an 

app for someone else is definitely more pressure than creating one for yourself. 

4.6 SUMMARY	  

In summary, although these were crude ways of analyzing the results of the project, they 

assured that each view did not crash the app.  During testing I found a few of the views did 

crash the app, which meant it stopped and logged the user out. This does not make for a good 

user experience and will not get an app approved by Apple.  As mentioned before there are 

more professional, sophisticated ways to measure the performance of an app, but I have yet to 
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learn these methods.  One measure of success will be if the app gets approved by Apple.  

Maybe one day I will learn ways to measure app performance more formally.  For now I can say 

better performance equals fewer network requests, such as querying results between views 

instead of querying on each view, by generating more specific queries to return only what you 

need, and loading images separately. Good code is free of unnecessary garbage that 

accumulates while drafting and includes commenting to explain the purpose of each method.  It 

also enables each view to do what it is intended to do without crashing.  My app is intended to 

set schedules, set contact information, and communicate between devices with efficient queries. 

It accomplishes these functions successfully. I proofread my app many times to ensure all the 

views worked in harmony, but later learned you do not proofread an app…you refactor it.  

Refactoring is “the process of restructuring existing computer code-changing the factoring-

without changing its external behavior to improve performance and readability.” (Wikipedia) I 

also refactored this report many times.  	  
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Chapter 5: Conclusions and Discussion	  

This project could be considered a success because proof of concept was established.  The app 

has the ability to show and update schedules and personal data such as name, phone number 

and email.  I have demonstrated it is possible to research and solve a problem, in addition to 

learning new technologies, to create an app without prior experience.  These general problem-

solving skills are important to have because each employer will have different specs and 

technology they will want implemented.  However, I still lack confidence in my ability and I think 

this shows during technical interviews.  I have some reservations about taking on a client and 

doing professional work as an iOS developer because I have no professional experience to 

draw from.  I feel like a first year teacher all over again.  This is why I think seeking help from a 

mentor or boot camp would be beneficial to me.  A boot camp is not a silver bullet, but it can be 

a valuable learning tool for someone with a little experience and willingness to work hard.	  

I like this quote from a blog on boot camps, discussing their merit: 	  

I think you're missing the point. You don't need to know all the theories 
beforehand to be hired as a developer, but you do need to know how to 
build things and that's exactly what these boot camps are focused on. It's 
about investing a small fee (compared to 4-year college tuition) to get 
from zero to getting hired, then getting PAID to CONTINUE your 
education. Of course, you would also have to do your due diligence and 
study a great deal beforehand. In the end, it's not what the boot camps 
give you, it's what you take from them. Those that excel in these boot 
camps are those who are hungry and fearless. If you're any less, then go 
get a job at McDonald’s.  

I think the blogger makes a good point about being fearless.  Fearless and foolish are not too far 

removed from each other and one has to walk a thin line between risk and payoff.    
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5.1 LIMITATIONS OF THE APP 

There are some limitations to the app I created.  For one, it is not compliant with HIPA (Health 

Information Privacy Act).  My comparative analysis of the DocbookMd app showed that it is 

HIPAA compliant.  I need to do further research into the rules and regulations to ensure 

compliance with HIPAA guidelines.  From what I understand, even acknowledging a patient is at 

a hospital is considered private patient information that needs protection.  Doctors, however, 

avoid this by, for instance, referring to “the patient in room 402”, rather than using the patient’s 

name.  These regulations are similar to those governing teachers sharing information about 

students (Family Educational Rights and Privacy Act).	  

	  

5.2 FUTURE RESEARCH 	  

Now that proof of concept has been established the realm for possibilities is open.  Although 

there is at least one medical app available with the aim of improving doctor communication, it 

does not handle on-call schedules.  Although doctors can use it to share X-rays and EKGs, they 

still need to know who to share it with.  Most doctors do not like to be bothered when they are 

not on call.  For example, there was one particular group in Austin that specialized in pulmonary 

medicine.  They were often consulted after hours but the doctor requesting consultation still 

needed to know which particular specialist was on call for their hospital.  Perhaps I could share 

my idea with the programmers of the DocbookMD app and see what they think about combining 

scheduling technology with their app. 	  
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I also find it interesting that Apple is releasing Health Kit with iOS 8.  Health Kit has been 

described as a Public Health phenomenon.  If it is widely adopted, it will help in preventative 

care by using Bluetooth enabled devices such as glucose monitors and blood pressure monitors 

that connect data with the app.  Many clinics plan on using Apple’s Health Kit to track medical 

data of their patients and can possibly be alerted when, for instance, a patient’s blood pressure 

reaches a critical value.	  

I find it interesting that iPhone technology aims at improving health care and that this will change 

the way doctors and patients communicate.  I believe being backed and promoted by Apple 

Health Kit has potential because of the dominance of Apple products.  However, Apple does not 

specialize in medical apps so this could be to their detriment.  	  

Another possibility is to use the app as a general scheduling app.  Although I focused on the 

medical community, many businesses create employees’ schedules and could benefit from an 

app that communicates schedules with other employees.   

Beyond the app, the technical skills I learned in creating it have benefited me.  I have learned 

how to read documentation for languages in general.  I hope to use these skills to gain future 

employment in the tech sector. 	  
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Chapter 6:  Applications to Practice (The Project)	  

	  

Technical jobs are in demand and our schools should offer choices that prepare students with a 

foundation for a technical career.  Not every student will want to pursue a tech career but 

students should be made aware of programming basics and logic to solve problems.  Today 

much of the focus in school is on standardized tests, which in the real world does not mean 

much.  Schools should go beyond teaching to the test and instead teach something that could 

translate more into skills needed in the real world.   

If we are to prepare students for post-secondary work in a technical field such as programming 

they need to be taught fundamentals.  If students are taught fundamentals and how to logically 

solve problems going from one programming language to another is easier.  For instance, after I 

learned Objective-C, learning Ruby was easier.	  

If I taught a programming course I think I would begin with Ruby.  Ruby was introduced to me 

when I applied to technology boot camps.  These are 12 week programs to kick start the 

participant into a career in tech.  Ruby is a language that is used by web developers.  It seems 

like a much more intuitive language than Objective-C.  Objective-C really seemed like starting in 

Algebra II.  Although creating a full blown app would be hard to replicate in the high school 

classroom, there are two books I read that I thought would be appropriate in a high school 

setting.  One book is by Chris Pine (2009).  I would choose Pine's book as an educational text 

because it starts at the beginning and explains how computer logic is different than human logic.  

He illustrates this by explaining how to write instructions to make a peanut butter sandwich for a 

person versus a computer.  Basically it makes the point that computers are dumb and the 
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programmer must be smart to give them instructions.  The peanut butter sandwich analogy is 

something students can easily connect with.  	  

Another book I think is appropriate is by Peter Cooper (2009).  Like Pine’s book, Cooper 

connects object-oriented concepts to students’ everyday lives by giving an example of a “Pet” 

class and sub-classing it by creating a “Dog” class or a “Snake” class.  This seems much more 

concrete than the abstract way I first learned it.  When students can relate learning to everyday 

life it is easier for them to catch on.	  

If I taught a class in software engineering, I would include the engineering design process that 

we learned through UTeachEngineering.  I would place students in groups to brainstorm 

problems that could be solved with software.  We would have weekly meetings where students 

share the ideas they keep in their notebooks with their group, similar to what we did in our 

Fundamentals of Engineering class.  This teaches the habits of mind that products do not just 

appear on a store shelf or in the app store.  Someone thought about them and had to engineer 

them.   
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Chapter 7:  Applications to Practice (The MASEE Program)	  

	  

The MASEE program has given me a solid foundation in the engineering design process.  

Before entering this program I never really thought about designing a product.  My creativity was 

stimulated when we were asked to keep an invention journal.  This was memorable because I 

started thinking about how problems I encountered every day could be solved.    When I went 

through the process of selecting a final project and building a prototype in the Fundamentals of 

Engineering class, it was uncomfortable.  My partner and I ended up designing a bullet-proof 

vest that could be worn by kids, since at the time there was an issue with gun violence in 

schools.  	  

This experience proved beneficial when I began designing my app.  Many apps are designed as 

solutions to everyday problems.  Taking on this mindset seemed second nature because I had 

done it before.  With an engineer’s mentality I was able to recognize problems at the call center 

where I worked and devise a better solution.  I do not think I would have done so without my 

engineering education.  Engineers are trained to find solutions. 	  

We learned customer needs analysis techniques in class, so as I was hearing complaints and 

thinking about how to improve the process of hospital communication I thought about what the 

customer needed and how an app could better meet those needs.  I also conducted an interview 

with a doctor, who would be a potential user.  From interviewing him I learned of a similar 

product.  In class we learned about comparative analysis, so I investigated the competitor’s app.  

I learned that they had a similar idea but my design was different in that it handled scheduling.  

My meetings with my advisor and my work on this paper helped me reflect on the process I was 
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going through and how to implement the engineer design process.  This reflection made my 

approach much more systematic, rather than just throwing a solution together. 	  

We learned that redesign of our prototype is an important part of the engineering design process.  

Putting the app in the store served as a good prototype.  While eating barbeque after running 

with my group around Town Lake in Austin, I met Dr. Z.  He said he was interested in how tech 

could improve medical care.  Since my app was already in the store it was easy for me to show 

it to him on his phone.  I asked if he would test the app and review it.  In this informal setting it 

was easy for me to talk to him and ask for feedback.  Previously, I had only conducted one 

interview with a doctor, partly because I was intimidated to approach a doctor I did not know.  I 

sent Dr. Z an email and asked him to review the app and sent detailed instructions on how to 

test it. (The app should be more intuitive without the need for detailed instructions).  He said he 

liked it and was willing to share it with some of his colleagues to get their input.  In class we 

often made questionnaires to get feedback.  In the future I could create a questionnaire for my 

app in case I run into another doctor.  I invited Dr. Z to a lunch meeting I had with a product 

manager from Crimson, a software development company focusing on the medical industry.  

Crimson is the software division of Advisory Board (Washington, DC), a company whose focus 

is on accountable care.  To make the hospital more accountable the hospital insures the patient 

instead of a third party provider.  This provides incentive for the hospital to provide quality care 

instead of quantity care by billing the insurance company.	  

I also met with the product manager of Crimson, Amit, who liked the fact that I had a business 

model. He had not previously thought of hospital workflow as something that needed addressing.  

He said the D.C branch would handle more of that side of products and Austin mostly focused 

on research and analytics.  Amit thought my user interface was too complex and needed to be 
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redesigned so that users did not have to think.  He showed me the Yahoo weather app, which is 

intuitive and award winning. He also shared a news app from Yahoo that he liked. He said I 

really needed to consider “every click”.  After hearing his feedback I agreed that the user 

interface is somewhat complex for an app (See Figure 12).  

 

Figure 12 Dilbert’s comment on interfaces (https://www.rebelmouse.com/powertofly/). 

It is difficult to solve a complex problem in a very intuitive way.  Thinking that physicians are 

going to use the app, it would also seem insulting to suggest that I had to dumb it down.  

Nevertheless, Amit did have a good point.  In thinking about a redesign I have to consider how 

to make the app more intuitive and user friendly.  This is where being agile comes in.  I have a 

working product to show to get feedback.  To accomplish the goal of making the app more 

intuitive, I think I could take away two of the five tabs on the bottom.  There is a messages tab 

that is extra and an admin tab that is disabled for the typical users, a doctor or nurse.  If instead 

I made two apps, one for admin to handle group schedules and one for doctors, the complexity 

could be reduced.  Amit went on to explain that Facebook started off very simple and added 

features as users became familiar with it.  So perhaps my app could be simplified by having just 

a listing of doctors in one group instead of several groups.  The main features of the app would 
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only be updating schedules and contact information.  Similarly I could simplify the admin tab 

somewhat. 

Amit added that I had done the hardest part, develop a business model, because anyone can 

pay $1000 to a tech guy to write the app.  However, my friend Paul, who is a lead architect on 

product technologies at Crimson said, “That is the product manager’s point of view.”  I agree 

with Amit that coming up with an app idea is hard and with Paul because programming it is not 

easy either.  Dr. Z was with us and provided input on how he uses the medical call center and 

gets frustrated having to repeat his number over and over.  Paul suggested that Crimson buy 

the medical call center.  Amit asked me where I saw the app going.  I explained that I would sell 

it to Crimson because I do not know how to market an app.  Amit thought this was cute.  Finally 

Amit said not to worry about making sure the app complies with HIPAA unless there was a need 

to do so and to first redesign the user interface.	  

I think redesigning this app would not be too hard since essentially I would be deleting extra 

features and moving things around.  I am not sure I want to invest the time in redesign or not.  

Like Amit suggested it should solve the most pressing problems, not all the problems.  I have 

heard this from other developers, too. People will spend a few seconds on your app initially and, 

if they cannot figure it out, they hit “delete”. The goal of the app is to create a “Facebook” for 

doctors.  However, they do not need social fun stuff, they need serious work stuff.  	  

Beyond developing the app I want to go back to teaching one day. I feel prepared to teach kids 

the engineering design process.  I think completing a design project really helped drill this in 

beyond an academic scenario.  If I get a job as a software engineer I will feel even more 

prepared to teach kids about at least one professional career path in engineering and the 

technical aspects of programing.  This program has definitely changed my perspective about 
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what teaching science and engineering should look like and shaped the way I approach 

designing software.  I used to prepare students for TAKS and give cookbook labs.  Now I want 

to teach students how to go through the engineering design process, be creative and work well 

in groups to solve real world problems. 	  

Completing this project also made me realize that in the real world it is hard to come up with 

something that others want to buy.  It also made me realize why programmers get paid so much.  

You have to be very good at what you do and getting good is not easy.  I had to overcome many 

obstacles to put my app in the store and I feel like I still have a ways to go before I will be able to 

be good enough to get a job.  It is a frustrating process because I know programmers are paid 

well, but so far I have not earned anything from my experience.  I turned down an opportunity to 

teach engineering at a summer program through UT San Antonio this summer in hopes of 

finding a software engineering job.  It takes hard work, little steps building on each, and 

perseverance to succeed in whatever you set out to accomplish.  I think this is a valuable lesson 

for teachers to pass on to their students.  

Finally, a valuable skill I learned was self-reflection.  There is a lot of psychological aspects 

about being female and programming.  Now, when I see myself labeling myself or others, I have 

to remind myself that it is probably not true, just the product of being female.  Mathematics is not 

a supernatural gift bestowed upon men by God, unless you are Einstein. 
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