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Developing Technology to Improve Schedule Planning and Decision Making for Adolescents
and Young Adults with Disabilities
Dr. Abigail Johnson and Dr. Ed Durfee

Full Transcript

INVESTIGATOR 1: So the overview for tonight, we just talked through consent forms. Ummm, | hit a
little bit on the aims of the project the two main things to being one to get your honest feedback about
how this technology fits as you see it, how you can see it working, what concerns you may have. The
second aim being that we gather some footage and gather some actual uh feedback from you that we
can use as we start to educate people about the technology. We, | do intend to leave a little bit of time
at the end of the focus group so that if any of you would like to share a testimonial or some positive
feedback we would be happy to gather that. Don’t feel any pressure to say things positively for our
video if you don’t mean I'd like to really gather your honest feedback as well so both positive and critical
are welcome.

So like | said we are gonna try for 75 minutes and then if you can stay for an extra 30 minutes and give
a testimonial to Zach that is an option that we would be happy to have you do and if you would prefer to

leave that is no problem at all.

So with that in mind, | am going to walk you through a case example and we are going to use this
example to demonstrate the technology that Dr. [name] and | have been developing. So if you can
picture Jane, a 16-year-old, who is a high school sophomore with a history of cerebral palsy and
chronic breathing problems. Many of you may know that CP is also associated with things like attention
problems and difficulty with planning, and problem solving. Our patient Jane has to wear braces on her
legs, she needs help from one of her parents to put these on, she also has to do a medical treatment 3
times a day and this has to be spaced out in a meaningful way in order to help prevent respiratory
disease. She has an OT she sees who works on her right hand. | didn’t add it here but we can
probably assume they are also working on things like, like, planning and problem solving and higher
level cognition activities. And so this might be an example of how her day looks

like.
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Mdolescent Activity List

Adolescent Actieity Hst How long ‘When can When can
does it take? it start? it end?
Wake up 10 min 5230 am 6230 am
Crther/Sncaan 10 pmimy 5:30 am T30 am ran be done more: than 1 time

Eat breakfast and take meds 20 min 5230 am 7:30 am Cant be missed ar amitted bic meds need to be taken with food

m 15 min 5230 am 7:30 am requires assistance from parents for dressing and danning leg brace

30 i 5:30 am 730 am Breathing coush assist program
has to be dane with parent

Showveer 15 min Sz30am 11230 pm
Scheol 0 min 7:30 am 4:00 prn o flexibility

Afternoon Medical care 0 miln 4:00 prn 600 prn Required medical treatment

Has by b complete at least 4 haurs before esenlng rmedical
treatrent

Parent needs to be availsils

30 min 5230 am 10:00 pm Heeds help to put on and off so parent. must be available
Cant complate homesark or play video games while an

20 miin 4:00 prm 11:00 pm
1 haur 4z00 pm 11:00 pm

30w 5:30 pm 1100 pen
Bed time routine 10 to 15 min B:00 prm 11:00 pm

Evening medical care 3 min B:00 prn 11:00 pm Required medical treatment
Parent needs 1o be available
Hasto be completed at beast 4 howrs after affemoon treatment ended

She is waking up pretty early, part of that is because, you can see that she has things that have to get
done in the morning. She has to do a medical care in the morning, she has to get her leg braces on;
that takes time, she needs a little bit of help from her parents to get it done and she has to get to
school. In the afternoon again there are some things that she can do on her own, and there are some
things that | have listed over here that really specify she needs a parent to help her with them. So, she
needs to do some therapy to work with her parent present; she needs her parent help around for her
medical treatments and she has to get 2 done but she can’t put them too close together. She has to

have them at least 4 hours apart. SO there is a little bit of complexity, that comes in her day.

Jane also lives with a family and she doesn’t live on her own. So she has a father, a mother, and a
younger brother named Jake. Her father travels for work often so usually it is mom running the show
after school during the week day. And her younger brother has a schedule that is a little bit different
than hers. He gets home a little later and he also usually needs help during the day. So, Jane’s mom’s

schedule looks equally busy, if not busier, and there are some tasks in here.
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Parent activity schedule

Farent Activity list Heow long ‘When can
does it take? it start?

When can Constraints
1t end? When must it happen?

car ba dona mera than 1 tiee

3t min 5:30 am T:30 am A medical breathing treatment that has to be done at regular
larse msedical care Morning Medical care Intervals throughaut the day
Help Jane get dressed

Warlk 30 min Bz00 am 430 pm o flasseiiiliny

Jane' & Afternoon Medical care 30 min 400 pin &0 pim Required medical treatment

Has b0 be complete at least 4 hours before evening medical
Erestment

Parent neads to be ayailsbls

Jane's OT programwith arm brace  ElRy 0] 3230 am 10:00 pm Heeds help ta put on and off so parent et be available
Cant complete hamewark ar play video games whil=an

Prepare dinner

Danpar 6l min 5:30 B0 pen ooy b= 3 ful | e or dirvesr Bescauss of clean up

Little Brother Jakes homework help R T 4z30pm &:00 pm little brother gets home from school at 4230
Lintha brathar ks to go to bed at B:30 g
30 min Bz00pm 10:00 pm Required medical treatment
Parent naads 1o ba availabls

You know she has to cook dinner, she has to help Jane and she also has to help Jake. And how does
that all fit together.

So the reason that we have laid out these schedules the way they are laid out, how long does it take,
when can it start, when can it end, and what constraints are there — is because that is actually what Dr.
[name] has taught our technology to know and to do. So what we have done is develop a technology
meant to help teenagers like Jane manage their complex health needs, manage their schedules and
make some of these choices independently. So the system, we have set up to know what Jane’s day
looks like. It knows what are all the tasks that need to be completed, it knows what these constraints
are, what needs to happen with a parent, when does it need to happen. And what really want to zoom
in on today are 4 different features of this technology that we think are useful and that we hope will be
helpful and additive.

1) we have emphasized having teenagers be able to make their own choices the way they would
like to make them with the security that this technology won’t let them “break” their schedule so
to speak. The technology knows what needs to get done.
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2) The technology can also demonstrate the consequences of an early choice in the day and
“show” what can happen later in the day for planning purposes.

3) And it can coordinate between multiple schedules so it can help align between parent and
teenager choices.

4) And even allow parents or teenagers to make changes in a way that works for both schedules

or can be adjusted in both schedules.

Those are the main features that we have been focusing on and | will just say that we focused on these

because of feedback from earlier focus groups from earlier feedback from our patient groups.

Investigator 1. So I'm going to walk through a few demonstrations and [name]. [name] is going to be
facilitating. Now the big warning is this is not a technology that's ready for market on its own. This is
something that we hope would be embedded into an existing system. So you'll be able to give us the
best feedback if you imagine that this works within a tool that you may already be working with, are
aware of. You have not focused on things like where the where the go button would be. Here are the
reminders that | would sound like | think I've actually hit on most of these as I've been talking, what
we're gonna do is ask for volunteers as we do different demonstration. So each of you to do a little bit
of interaction with the technology, as well as observe everybody else interacting. And after each

demonstration, I'll pause to make sure that we can have a little bit of a discussion about it.

Please don't be offended if | cut you off and we're going to try and run through things and they want to
get everybody out of time. So I'll try and be as quick as | can. As you're watching a technology and as
you're thinking through these things, this is just some examples of questions that we're interested in
hearing about.

“How this type of technology be helpful to your patients?”

“When can you see it being helpful?”

“What doesn't work about the technology?”

That that level of question - It's really going to be very helpful for us.

Any questions before we get started kind of playing with technology, right?

Investigator 1: In that case, does anybody want to go first and making some picks for Jane in her

schedule?
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Volunteer 1. Why not?

Investigator 1: Thanks

Investigator 2: I'll go introduce stuff and - then I'll sit on this side so I'm able to | have to iPad here.
When we get to that person's situations where we use both of them, | can only project obviously one at
a time up here. This is an example of how our current interface. This gets passed around it's a
prototype be gentle with it because it is a prototype, built by graduate students. It's not, it could, could

break, | apologize in advance if it does. We can restart it up again.

So here are the various acts among of the various activities. And if you've seen Gantt charts, it's
almost kind of like a Gantt chart over to them to the right there. And as I, as | sweep across here, we
get to see all the various things that are happening later on in the day. On the right hand, left hand side
here, we're at 530 in the morning, as it says right up at that without their current times, 05:30 AM and
the choices that Jane is given, our waking up, getting out of bed or doing something else. This other
choice is always going to show up when there's a little time in the schedule where change chooses to
do something other than what's here, she's allowed to do that. In the gray areas here, it says this could
be last anywhere from five minutes to — 35 and we do things in 5 minute increments of five minutes to

35 minutes is what flexibility she hands.

For example, if | touch on wake up, you gotta be a little patient and its sluggish technology as we're
working out all the bugs. But | kept on, on wake up. And as it works its way through voluntary goes,
right? Wake Up is highlighted at the, at the top there and says, okay, well Jane could wake up. And
after that, then there are various other things. This homework one is highlighted with this. This one is
actually a little bit of a, of a little bit of a glitch in the system. But basically these up things that get
highlighted are things that are changed as a result of a particular choice. So that, for example, if we

choose other and we scroll to how long we want to do something otherwise.

Investigator 1: Actually | am going to pause you there, can we let Volunteer 1 pick this one?

Investigator 2: Let Volunteer 1 scroll | guess we can.

Volunteer 1: So with other can | choose what other will be?
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Investigator 2: Other is whatever Jane wants it to be, right? She doesn't have to explain herself or

make it officially part of her schedule.

Volunteer 1: Okay.

Investigator 2: Alright. So you picked other for some amount of time and how much time did

you give it?

Volunteer 1: 15 minutes.

Investigator 2: Okay.

Investigator 1: Do you have an idea in your head about what she might do instead of wake up for 15?
Volunteer 2: Go back to sleep.

Investigator 2: Snooze button. So as a result of that right, everything gets shifted a little bit into the
future. Right, and so after that tentative choice, right, so we saw she could tentatively choose wake up
or she could choose other. When she could choose other when she's figured out what she wants to do.
Then there's a little button down here to confirm the activity.

Investigator 1: So Volunteer, now that you see that it’s all yellow. That means the, if

you sleep for 15 where there's a lot of a lot of warning you schedule.

Volunteer 1: Okay.

Investigator 2: There's things that get shifted.

Investigator 1. So is Jane going to confirm that | am and definitely sleeping in today?

Volunteer 1: yes, let’s confirm.

Investigator 2: Let me just show you one other thing. If we try to slide it so that it goes more

than 35 minutes. It pushes us back. It says “uhuh” you're not allowed to do anything. And if | select that

35 minutes in the morning, again, give it a chance to think about the consequences of this thing. There

July 15, 2019 Developing Technology to Improve Schedule Planning 6
Michigan Rehabilitation Engineering Research Center D2 project



164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197

Investigator 2(cont): it went. One of the things that happened is shower ends up disappearing here. So
the way this schedule is made is that Jane has to shower in the morning or the evening. She's just
push the snooze button so long, the morning shower just can't possibly happen. And so that's why
shower in the evening now is highlighted. Because now instead of being no time at all because of it
being no time at all, because you could have done it in the morning, how you're going to chew up time

that you could have been doing something else.

Volunteer 2: And so when we started out and you had yellow on homework, was that a holdover

from the night before when there was homework that she had chosen not to do?

Investigator 2: | am not sure why that is actually there, | apologize. | couldn't track down

exactly what the glitch was for that homework.

Investigator 1: | would love to say that was our intention.

Volunteer 2: We into, well, | mean, that's great consequence for teenagers.

Investigator 2: Certainly things can carry over from, from the night before. If they, if they didn't

get a particular thing done,

Volunteer 2: And it would let them make that choice?

Investigator 2: if, if the choice was allowed by the information entered into the system.

Volunteer 2: Cool.

Investigator 2: Just like they could choose to shower in the morning or the evening, they can also

choose to do homework in the evening or the next morning kind of thing,

Volunteer 3: Or not.

Investigator 2: The system is built around saying these things are in here because they are things that
do have to get done. And as we saw, if | tried to choose other that was snoozing too long, then it was
not going to let me do that.
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Volunteer 3: Now, let me piggyback on that. | like the yellow as “Hello!” this is what, this is

what's going to happen. Are you thinking about having a progression of colors, yellow, orange, red?

Investigator 2: We actually had that that earlier at one point and then got other feedback we got was
sort of.... yellow, orange, or red sort of indicates a bad right. Whereas just because you made a choice
that pinches something later on in the day, doesn't mean it's a bad thing. So we were pushed towards

less, less, less negative kinds,

Volunteer 2: cool.

Volunteer 3: less nagging, right.

Volunteer 1: Nice.

Investigator 1: Well and our focus with this idea has been that already there's a hard limit for something
that we would consider bad. Right? If say, because of the way your time works in the morning, a shower

would make you late to school. So we're not going to turn it red; we're just not going to offer it.

Investigator 2: In this case it allowed you to sleep in 35 minutes because of that. So let’s keep

life a little simpler and let's just say Jane, today's gonna wake up. Okay, that choice, confirm that
activity. And again, this system takes a minute to say, okay, I'm processing that information. And of
course, waking up in this case is a, is a ten-minute activity. And so in a real system, people would be
doing stuff for ten minutes, but we're not going to be sitting here waiting ten minutes for life to proceed.
That's why there's this funny little button down here that allows me and simulation to say, all right, well
let's, let's assume that we're moving through this activity and move on to the next time that a decision

would be able to be made in this is kind of a setting.

Volunteer 4: | have a question about the other activity.

Investigator 2: Sure.

Volunteer 4: If she chooses an activity that was going to happen later in the day, like let's say she
chooses to wake up early, do homework, for 10 minutes, which won't happen, but would it then reduce

the homework allotment for later in the day?
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Investigator 2: So it would not be smart enough to know, oh, this is, this activity is connected with daily.
Unless we explicitly said that like the morning shower and the evening shower are exclusive of each
other, only they can turn on the other. What would happen is she could go in and modify or remove the

activity that she now has accomplished earlier on and free that time up later on.

Volunteer 4: Okay. Okay.

Volunteer 2: Is there a block out so that - seriously, we aren't smart enough — so that someone can’t

say - we'll just remove the activity. “Watch This! [delete].”

Investigator 2: So this system as we build it right now, the system is assuming compliance.

Volunteer 2: ewww, okay.

Investigator 2: So how to handle non-compliance is sort of going to be beyond this piece of technology,

right? It's more of a social issue than a technological, Right?

Volunteer 2: So my wheels are turning around. How much teaching Do | have to do around the

support? Like I'm making a list right....

Investigator 2: Or another step would be, would be to connect it to a message system, right. Parent
could, for example, say, if the adolescent removes any of these activities, I'm want a text message. So
that they would get a contact and be able to say “Why did you do that? Is it because you already took
care of that?” And what it would have to go sort of outside of the system to, to write to make those kinds
of decisions. The system just says, based on everything you've told me that needs to be done, I'm

going to give you all the advice that you need. | can't force you to take the rank gap.

Volunteer 2: Right.

Investigator 2: So this is this is that we're at a point where wakeup has a, has occurred. And this is one
of the things that we were striving for in her that we would want to developing in the technology itself. |
can hand it to someone else. So at this time point, right, there's all these choices you could make right
now. So that's kind of waking up and you always do this and this and this, right? If you wake up
hungry, you can tap breakfast.
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266  Volunteer 3: Can | move it like scroll up?

267

268 Investigator 2: Just, just give it a second to turn green to tell us that the system is processed. |

269  apologize. Sometimes still a little slow.

270

271  Volunteer 3: Okay. No problem.

272

273 Investigator 2: So you do breakfast, everything has to shift a little not surprisingly. You can't do two
274  things at the same time. If you instead tapped on getting dressed and give that a try. So again, we
275  could have confirmed the activity with breakfast. We get, getting dressed, a chance to, to process
276  between the system. And one of the things that we will see once it finishes processing is that you can
277  get dressed and notice shower again went empty, and we've affected shower in the evening. The
278  system is built to say You have to shower before you get dressed in the morning. If you don't shower
279  before you get dressed. then a shower can't happen any time after you've gotten dressed. So you're
280  forcing yourself to have the shower in the evening.

281

282  Volunteer 3: So it recalibrates, you don’t have to physically scroll. like it's you don't have to on the left
283  side.

284

285 Investigator 2: Nope nope, these are the only choices, right? So you can't do your homework

286  one or something like that at this point, because it's shown as basically everything. Here's this timeline,
287  it's moving along. Everything that's o, even with this timeline, is something that it could do.

288

289  Volunteer 3: So the yellow in the second column to the right that is showing that because

290 | chose dressing. The yellow is showing all the consequence areas.

291

292  Investigator 2: right. Yeah. It's just everything that was affected by those choices.

293

294  Investigator 1: Yes. And when they would have to happen. The other thing that | wanted to point out is
295 that you did something really nice there, which was first you clicked shower, sorry, first you clicked
296  breakfast and then you clicked dressing. But you haven't confirmed either one.

297

298  Volunteer 3: Ohhh, yeah yeah yeha.

299
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Investigator 1: This is kind of like you’re a teenager still lying in bed, going “l want to get up and eat.”
And then, or maybe, | want to get dressed. Now you have just seen two options in how your morning,

could look.

Volunteer 3: Because they didn’t press confirm they can do two options

Investigator 1: They haven’t picked one yet.

Volunteer 2: And can the parents see this and be like, oh no honey? [I'll put on shower and confirm.
Investigator 1: [laughing] conceivably yes.

Investigator 2: It's not built into the system. The parent will say yes, if it's in here the parents is saying
well. I'm giving you the flexibility to shower in the evening instead of in the morning. So | don't want to
be | don't want to be micromanaging you, right? If you wake up hungry today, you get a breakfast first.
Most days you get up and you get dressed and shower. But each day you might have woken up

worrying about something and your morning organization Time to get stuff together.

Volunteer 3: So the child is really actually on control and the parents are just monitoring, but

receiving potential remoted texts.

Investigator 1. For right now.

Investigator 2: In this case this was developed with the parent, right? They've decided here

are the activities that have to be done, right? If they do it themselves, they wouldn't have included
homework, right? So this has been agreed upon. This is the amount of time you want to set aside for
things. These are the ranges when things need to be done. These are the orderings. If they've must

occur, that have to happen.

Volunteer 3: Okay?

Investigator 2: After that, I'm letting you make your own choices.

Volunteer 3: And this is the external consequence for the parent not managing it.
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Investigator 2: For how you make choices. Or for how you can put together a choice and then how that

choice influences the later part.

Investigator 1: So when [name], I'm sorry, [name], it's okay. Why don't you pick a line and actually

Confirm it?

Volunteer 3: Ok I'm going to choose that I'm hungry and I'm going to confirm it.

Investigator 2: And the system is going to think about it and I'm sorry.

Volunteer 2: I'm so I'm just wondering like did you think about giving them more concrete message
when one choice eliminates another, like if you choose to get dress, your shower is going to be in the

evening, giving them a more explicit, concrete way of seeing that rather than just it disappears.

Investigator 2: So it's just that, it's this highlighting that's occurring. So, you swipe that

way you'd want to scribe these kinds of things.

Volunteer 2: yes. Got it.

Investigator 2: So at this point, No. So again, we've been focusing largely on the machinery

behind this system that allows it to have this flexibility as, as heavy, said, less on the user interface and
exactly what the right way of telling somebody each of those things would be. Okay, again, the hope is
so the bigger picture this is this, this kind of more flexible technology of, uh, being able issues, things
instead of just saying every day is the same, | gotta do this and | do this, this, this, this was the goal of
important goal of our system to give this kind of a flexibility. We don't want to; we aren't in position to
build the whole system. The hope is to use things like video from this meeting and the technology to
put this on open source and have Microsoft should more or whomever, right, say, hey, | want to take, |
want to incorporate this into system that everybody already uses. But the trouble is you puts open-
source, something, GitHub or whatever, and there's huge numbers of things, nobody will ever notice it.
Yeah, part of why we want the video and things like that is to be able to get people to give testimony.

It'll get some sense as to what, how people would react to these kinds of editions.

Volunteerl: Is it like in testing somewhere? if people could just download then from open source?
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Investigator 2: Yes, people can just download it and decide whether they wanted to incorporate that into

them versus me.

Volunteer 1: neat.

Investigator 1: It could conceivably be the kind of thing where your Alexa gets hooked up to yet. So if

this shower goes away. Alexa goes no shower today.

Volunteer 2: Yeah. Or no shower this evening.

Investigator 1: | think a more salient cue is feasible. For time | am going to ask somebody to pick the

next thing that we do and we'll select through a couple more.

Investigator 2: I'll just - tell me what you want.

Investigator 1: So you got a couple choices, up there.

Volunteer 1: Well | want to take a shower. And confirm

Investigator 2: Give it a chance to process. It will turn blue once it's ready to go. But it's showing you the

consequences. Now Go ahead, tap confirm.

Investigator 1: And so the other thing you can see, as we make choices, as your time is running less.
Tighter, later in the morning, more and more things are turning yellow, and so as they drop off, your

flexibility becomes less. Okay, so how you've eaten and were showered, right?

Investigator 2: And I'm gonna skip ahead to say, let's zoom through those 20 minutes or whatever that
the shower takes. We'll get some more choices as soon as it finishes going through. That there it goes
so down to getting dressed, morning med, et cetera. Maybe I'll work us through and while you move on

to some, some other stuff.

Investigator 1: So | think this is, ok. The this is our main goal of this demonstration is to sort of orient
you to the technology and how it's working. So anybody have other questions that have popped up?
You've been pretty good about asking this.
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Volunteer 5: So this is pretty flexible with -- so we just have a generic school here. But if | really wanted

independence for a middle or high school or | want the class schedule in there.

Investigator 1: Yes. Since we've set this up partly as a little bit simplified so that we can get you
through a whole day. The constraint pieces. that | mentioned earlier are the important part. So let's
envision that you're working with a student in the school day and this may be something you do in
therapy is talk them through what happens first hour, what supplies do | need, when is my resource

hour.

Volunteer 5: Yes.

Volunteer 3 Yes.

Investigator 1: And so all of those, once you've decided on them could be built into the system, that
functioned at school. whether there would be the same system that functioned, that the parent wants to
know that something that could conceivably, we could be talking about a dyad that is you and your

student not necessarily parents at all.

Volunteer 3: cool.

Volunteer 5: which | kind of like for teenagers.

Investigator 1: So | chose shower. And then instead of getting dressed immediately after shower, they
went through their medical morning medical routine and now they're going to get dressed and we'll do

the organization time and all that. But... So | will hand the screen back to you, [name].

Investigator 2: You know, while he's updating the system before the next demonstration, | think one of
the first questions that | have is, is this. “How does this compare to other tools that you're already using

or that you are aware of out there?”

Volunteer 4: well, | really like the, I'm sorry, | really like the cascade effect and | don't know about that in
any other tools that | think | like the fact that when you make a choice, it affects all the choices

throughout the Day and it highlights it too that's very unigue.
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Volunteer 1: yeah

Volunteer 3: mm hmmm

Investigator 1: Okay.

Volunteer 5: Yeah | haven’t seen that either I've seen schedules and, you know, task

breakdowns within a schedule, but not the cascade effect.

Volunteer 2: different organizers and different planners

Investigator 1: And when you say task, task organizers, are there other ones that let you flexibly

reorganize that task list. Or is it set once you set it?

Volunteer 2: Uh, not the user necessarily that | know of.

Volunteer 3: | know kids normally set alarms for themselves, et cetera,

Investigator 1: right

Volunteer 1: Yeah. | mean, there are homework planners that will tell you what's coming due, but not

taking into effect what your choice has done to everything else. So that's unique in this component,

Investigator 1: ok

Volunteer 4: | also think that once you set a schedule, the schedule was set, there is no further

modification of the tasks and when they occur.

Investigator 1: That's actually a concern that we heard loud and clear from our early focus groups,
which were done with teenagers - that they don't always want to do something in the same order every

day.

Volunteer 5: Or you don't have to do that for ten minutes. You can do something else for ten minutes,
but you know, you're still needing to do that.
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Investigator 2: Right? So | guess on another level, is that something that you think would be of value to

your students or your teenagers?

Volunteer 5: Yes, flexibility, choice, but also consequences and long range thinking which

is difficult for this age group — middle school and high school

Volunteer 4: mmhmm.

Investigator 1: Ok, are there any concerns that you had about it or questions?

Volunteer 4: So | think that we've talked a lot about the consequences of something not occurring. |
feel like we haven't so much talked about the positives of something actually occurring. So we both
want to help these kids understand the consequences of choices, but also encourage them to make the
right choices. Like my teenager, | was talking about who did homework in the morning, | feel like there
should be something saying that there should be some kind of a “great job! You did something!” now
you get to hang out later in the day or something like a big thumbs up on the screen. Positive

reinforcement is huge.

Volunteer 3: thatis a good one.

Investigator 1: that is a good one.

[volunteer 6 enters the session]

Volunteer 2: So | guess in my head, | think that's why | was making notes here about all the different
teaching pieces because there would be a ton of teaching pieces that would have to be built in that.
You wouldn't have to do some kind of reward system for, just for this teaching of this. In particular, |
think what concerns me is -- | think the color-coding would be fabulous for my high-functioning kids with
autism — this is gonna make total sense. For my kids that are higher functioning. But for higher
functioning but CI that's not going to work. It will take me forever to teach them the color system and
have it have meaning, but if the CI kids can have some auditory — then OK then we are done with that

side.

Volnteer3: Yeah.

July 15, 2019 Developing Technology to Improve Schedule Planning 16
Michigan Rehabilitation Engineering Research Center D2 project



504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537

Investigator 1: Okay.

Volunteer 4: Yeabh, right, Along those lines.

Investigator 1: So the visual may not be helpful for all of the student groups.

Volunteer 2: Right for some but not for all of the students who are more concrete.

Volunteer 5: Hugely important.

Volunteer 4: Along those lines? This might be a little more on the Ul side of things but pictures are also

going to be extremely helpful. Instead of having the kind of words.

Investigator 1: You ready for our next?

Investigator 2: Give me just a few

Volunteer 4: So it seemed like some of the things in the morning there were more crucial than other
things in the morning, but it seemed that they all had the same level of constraint. Organization Time in
the morning, not necessarily crucial. Doing your medical things in the morning, very crucial. Is there a
way to delineate those importance factors? Could you pull them? So could you make it so one can't

get deleted?

Investigator 1: So not at this stage. It is something that we have discussed at different points is this
idea of weighting some activities would have, higher value than others and that they could maybe set

up in a way that [name] may be better able to comment on this.

Investigator 2: So as we mentioned before, there might be things you could have certain things that
you can't delete, things from the schedule. Other things where you can shorten but not shorten to much
or take out. All of that would just need to be put into place ahead of time. So if somebody would have
had to have negotiated between the caregiver, the parent, the adolescent, and perhaps a medical
professional, right? What are the priorities? What are the allowable parameters that you're allowed to
adjust things?
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Volunteer 4: Sure.

Investigator 2; Again, the way that we've got it here is if it's in there, you gotta do it. So saying one thing
is more important than another. it, if it's in here, it's your right, it's treated is just as important because it
is not a choice, right? If it's, if it's in there, you do have to spend ten minutes get your backpack ready
for school or whatever.

Volunteer 4: Sure. | guess I'm confused about like the shower example because shower was in the
morning unless it wasn't in the morning and then it was in the evening. But you can't do that

with your medical routine. That has to happen in the morning for sure.

Investigator 2: So but the shower is a very special case that we've putting onto here.

Volunteer 4: Okay?

Investigator 2: To say these two things are related to each other where they are exclusive, you can

only get one or the other.

Volunteer 4: ohh gotit. Ok.

Volunteer 3: and you have to make a choice.

Investigator 2: So by default, but things that are put in here say they can't occur at the same and You
can't do two things at once. But other than that, and I'll give you an earliest and the latest that it could
happen and how much time to set aside. Those are the only pre-built constraints we can putting things
in fact, things have to be simultaneous with them to dinner. Has to be everyone at the same time, right?
So instead of non-concurrent, say they must be concurrent with each other. Ordering constraints that
showering has to happen before dressing. Things like preparing dinner has to happen before eating

dinner and things like that.

Volunteer 4: Okay

Investigator 1. So another one that's going, we're just glossing over short time because we're going to
move into a demonstration that's in the afternoon — is school and work. So those are both completely
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Investigator 1 (cont): inflexible choices, but they have very high value. And in fact, most of what is set
up in the morning, in the afternoon, is meant to preserve everybody getting to school or work on time.
So | think that's another way you could address an absolute within the schedule is to just say — this one
thing — this breathing treatment always happens from 8:00-8:30 with no ifs, ands or buts. And now

would have shaken up the morning in a whole other kind of way.

Investigator 2: but absolutely, yeah, we'll see an example of a hard, hard wired thing that has to
happen. But actually from the adolescence perspective that in the second scenario will show you the
adolescent is we get to the very last version says -- All my friends are on social media from eight to
09:00 PM. | gotta be online at that point and we can put that in. And now everything has to work

around that.

So here we are after school that is over. So the next thing to do is, is to go home. But we have this
other option again. Okay? And so the adolescent and say, well, my friends after school or are hanging
out doing something or whatever. One of the things that motivated us to work on this project is that
sometimes our target population, the adolescents, would be worried about saying yes to things that
enrich their social lives because they weren't sure whether it would fit with everything else that wasn't
on the schedule. I'm always | always go home and | do my homework and | had my medical stuff and
then I just walk and walk and then we'd have dinner. And that's the pattern in my mind. So can | say
yes if my friends today say you want to go out and we can get burgers or something after, after school.

So again, we, we could add a specific activity that says burgers or whatever.

But since this is the time that it's occurring, just say, Well, but | really like to do is something else, right?
And | don't want to spend an hour going off with my friends and doing something else. Now before that,
again the model was to go home, do homework and medical treatment to more homework, and then
have some supper right after this other choice. Once it gets processed through lots of effects and
spending an extra hour before going home, one of which again, point taken, well taken, we know this is
a complex interface. We can see this basically — homework2 - to now is going to have to happen after
supper which as far as the schedule is concerned, there's nothing wrong with that. But if the
adolescent sort of says, well, every day | go home and | have these 2 blocks of homework and | do my
medical treatment in between those two things, --this is the way that it goes. The goal of this was to
say, well, it doesn't have to be that way, right? As long as you're willing to accept the fact that you're
used to not having to do homework after dinner. You got it all done before dinner. --Tonight you're
going to have to do homework after dinner
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Investigator 2(cont): That allows you to do stuff, have fun with your friends after school. Alright, so
again, to give that, give that flexibility to the adolescent to say, okay, | could make that choice and | do
have to pay the piper later or night after supper. I'll have to hit the books again, but maybe that's okay.

So if we confirm the activity than in the rest of our evening is much more constrained, right?

Then we're doing our medical activity in the afternoon is going to be pushed to obviously to a later time
which also pushes our evening medical activity because there has to be at least four hours that lapse
between when | do the first and when | do the second treatment. Now we have, this doesn't show up
as an activity, but this data with an hour of doing something else. And now if | advanced to saying, OK,
well | have done that now at this point, like going home is the only choice in after | get home, you can
sort of see how it's going to stagger, push some of the buttons. But in the interest of time, we will
necessarily go right, I'll go home. And really the only thing I'll be able to do after | go home is to do my
medical treatment because if | put off any longer than | can't stay up past 11 o'clock at night, so before
our gap between them. So that will be my only choice. And then | can do homework. And then | had
dinner, and then I've had to do some more homework after dinner, right? The rest of the day can play

out.

Things just shuffled around a little bit. But again, the goal is to be able to allow this adolescent who's
learning to become more independent and wants to say yes to social outlets, right? Make life richer to
be able to say, yeah, my, my machine tells me | can say yes to this and it's telling me what the
consequences are going to be and I'm willing to live with those consequences. So yes, rather than
having some spare time tonight to read a book, I'm gonna use my spare time now and everything is still

going to be able to go.

Volunteer 3: Okay.

Investigator 2: So again, | can | could, could keep us moving forward maybe unless it's time to?

Investigator 1: Sure. I'd say let’s pause and | will get any comments from you now before we move on

to the paired feature which is a thing | talked about in the beginning.

Volunteer 4: | have a comment about the other activity about that other activity that we just added |
think that clinically, if | we are talking about the consequences of choosing to go for hamburgers after
school, | would want that hamburger activity to show up on the schedule. And | apologize because |
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Volunteer 4 (cont): am becoming a little Ul again | guess — but clinically | think it would be important for
me to say all of these things shifted because you ate hamburgers and it is not represented on the

schedule as it looks right to my face right now.

Investigator 1: Sure, right, right.

Investigator 2: And that that would be an easy thing to put into the system. They choose Other and

then you can choose to name what the other is and it would put it in for you.

Volunteer 4: Right.

Investigator 1: And that's something that could easily be hardwired feature?

Volunteer 4: Yeah. Yeah.

Volunteer 3: Or and also in that second column again to the right, could then once the time changes, |
know there's some activity that overlapping like homework 1, homework 2, OT therapy and dinner. But

could it sort of reorganize the second column to sequence, to reorder.

Investigator 2: Yeah, yeah, | think the challenge I'm, you'll see when |, when | go to adding an activity is
it's a little hard for us to figure out the order in which - homework 1 - we have homework 1 says it has
to come before homework 2 and various things. Dinner has to come before your bed routine and things
like that. But some of these other, like OT therapy, has a really wide range. And so you put it early
because it could happen earlier? and do you out it later ‘because you could do it later? And so it's
really tough - because this isn't a regular, a typical calendar schedule that says you do this, this, this

this in that order.

Volunteer 3: Yeah.

Investigator 2: Right. Then it's harder to figure out the order in which to line these things up.

Volunteer 3: So it is more like these are the activities that have to happen, these are the options for the

time when they can happen, but they have to happen.
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Investigator 1. And the technology really comes in, in the color that helps show the blocks. So it is

getting used to this idea that we know our choice is bounded by grey lines around it.

Volunteer 3: Yeah it's a range.

Investigator 1: And there's, right, these things are, are aligned because there's no reason to one in one
place or another benefit if you pick this one and this one has to slide down because you can’t do two
things at once, right?

Volunteer 5: Are we tied to military?

Investigator 1: No.

Volunteer 2: It's just a cognitive issue. Is, is there? | - So the minute you made change, | love this
consequence thing. But when that entire block of the yellow popped out — 5 of my kids with autism, just
had a meltdown, right?

Investigator 2: Mmmm.

Volunteer 2: Like every single activity.

Investigator 2: Sure.

Volunteer 2: Is there a way to cascade them? Okay, now I'm going to plan this when, oh, look, now I've

got it, or do we have to get the whole block of yellow one time?
Investigator 2: Well, all of them are affected so you have too...
Volunteer 2: | know, | know, but they would have just FALLEN to the floor. [laughing] | am just thinking

about training the student which is a hard thing to do and so saying these are all options within the

timeframe — and | know this is going to blow his (the students) mind.
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Investigator 1. Right. yes, it may be that there are some, you know, and | think this is something that
we've talked a lot about. There may be sort of a lower bound at which this Helpful tool. Is part of what
I'm hearing from you, that there are some people that would be completely overwhelmed by this choice.

Volunteer 3: But those people need it.

Volunteer 2: Yea TOTALLY. Really need it. And it's going to work very differently for my kids that are

transitioning with autism than it is for kids that are transitioning that are high or moderate CI?

[general volunteer agreement]

Investigator 1: Sure, Cl is very different.

Volunteer 2: For CI | need more parameters in there, but they both need this kind of tool. This is

amazing, but | need it to achieve that.

Volunteer 1: Is it possible to show limited, | know, the idea is to give them the end choices. But instead
of showing everything for 13 hours to 24 hours can be adjusted to show 2 hour blocks because that

might be more manageable. As opposed to 4 hour blocks.

Investigator 1: Well that would be the choice that whoever was setting it up right there. You may choose

to focus only on a night routine or something.

Investigator 2: when we first built the interface, we tried to fit the whole thing all on one screen.
[laughing] and it was tiny and it was really confusing. Being able to stroll was when we were able to
make a window - we can certainly make it larger and but then you have to scroll farther to see things

for some people.

Volunteer 3: You would lose your maneuverability.

Investigator 2: yea, you lose the bigger picture. So there's always going to be, always going to be
trade-offs, right? Just like there’s -- | set this up by saying, --Well, I'll typically Jane goes home and
does her homework, does a block of homework, then does the medical treatment. Then there's -
another block of homework. We could have it so that if there was a change to the change to go get
burgers meant that something that usually happens at a time is way in a way different, where we'd have
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to define “way different”, (how big a difference?) -- Maybe we can just highlight those things. So yes,
you're still going to go home and do homework after this, but your evening - your other homework is
going to have to go after dinner - And that's very different from what usually happens. So that's what I'm
Investigator 2 (cont): going to highlight. You just have to have some basis for deciding what's, what's
important and what's not. And the system doesn't know those kinds of things unless you feed it that

information.

Investigator 1: So for time we're going to have to move forward to the other feature of our technology -

which is the paired schedules.

Volunteer 5: So | assume that mom may decide when dinner is?

Investigator 1: So she might right? And as you will notice, mom’s schedule actually has the most
flexibility in our system. And you're right, she could probably lock that in but you can see that they line
up close, but they don't line up exactly. So | circle homework because homework is something they
could start at 4:00, even though mom doesn't get home until 4:30 - that's probably her pick for what
Jane does between 4:00- 430, right? She wants her getting homework done as much as possible. So
that at 430 when she's home, they can do the medical treatment together and then they're going to do
the other medical treatment at 8:30 and everybody’s night goes swimmingly. But that is not what the
teenager’s choice, that's mom’s choice. So really we want to think about what are the other possible

ways that this can play out and still fit?

And so that's, you know, you guys have been very flexible with volunteers will probably just continue to
do group choice. You'll see there's again, a little bit of funkiness here between the two iPads. So the

way we're simulating to people's schedules is that you're going to have two different iPads that respond
to one another because again, we're fast-forwarding through the afternoon, there's still going to be this
kind of forced choice situation that happens. | guess we kind of by default have sort of a teenager side

of the table and a parent side of the table

[volunteers laughing]

Investigator 2: This is a simplified portion of the day. So here's the adolescent’s schedules, we still
have homework in two blocks of time and dinner and social time, afternoon medical treatment and
evening medical treatment that have before our gap that has to be between them. And then let me see
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Investigator 2(cont): if | can change it without too much trouble? Here's the parent schedule that has
their afternoon of work and then they have afternoon med and evening med and evening med — the P
annotation | just used for the parent. And so those have to happen at the same time as the adolescent
does those, those choices. Same thing with the dinner has to be at the same time, the adolescent
makes that choice. So if | move the - I'm going to move the adolescent through school. You're not
going to particularly see that because | got the parent's schedule one on here next and maybe ['ll
change it in a second. So now the parent is moved forward where the adolescent has made their
choice. And now the parent is able to make their choice because they're times were aligned at different
points. The adolescent’s afternoon started at noon, so the parent has no choice. Parent is still at work.

And | click on that one as we saw before and confirm the activity. And now we move on.

And if | advance the system time and move forward, what ends up happening is the adolescent gets
home from school half hour before the parent finishes work. So if I go back to the adolescence
schedule here. Oops, | thought | did.

So the adolescent has a choice, the adolescent could do something other than homewaork for 30
minutes or they could get homework right now. If they get started on their homework, the homework
that block of time allocated for the homework is an hour. And so their afternoon medical activity is going
to have to move forward. It would have to start therefore at 430 if they do homework for now. So if |
pick homework and | confirm that activity, right. It's slides that afternoon medical activity until later. But
if | go and look at the at the parent's schedule and, bear with me as | jump back and forth here then the
parent's schedule also has an afternoon medical activity shifted to when it has to be from 430 to 530.
So even though the adolescent made a choice and now it's reflected in the parent's schedule. So the
parent hasn't finished work yet, but already knows that they're not going to get home and immediately
be doing the afternoon medical activity with that with time instead, they could either help the brother
with homework or they could start preparing dinner, right now, the prepare dinner doesn't is allowed to
have happen any time before. So it would be a cold dinner, | guess at that point that they would be

having.

Investigator 2: So in this case, the advance — advance our time forward. -So the parent has a choice
between the prepare dinner or help the brother or something else for half an hour. The most they can
do something else spread is for half an hour because it gotta be ready to do the medical treatment
Investigator 2(cont): because we've locked ourselves into that. There's just this an opportunity to you
right then and there to do it because it has to be at least four hours before the evening activity.
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808 Volunteer 3: So in real time teens working on homework, she burns out after 30 minutes and says, I'm
809 done, | can't do anymore. Can that be accommodated to say, Okay, I've only done it for 30 minutes. I'll
810 tap the other 30 minutes on to another time.

811

812  Investigator 2: So in the current interface, that would not be an easy thing to do.

813

814  Volunteer 3. Okay?

815

816  Investigator 2: The way is you see, we, we sort of have done it is we say, Well, Jane tends to burn out
817  after an hour. So instead of having two hours of homework and then having her sort of burnout at

818  various times, we made two blocks of homework and say should give you an hour and then another
819 hour. If she could burn out after a half-hour, we would instead have half-hour blocks of homework that
820  she could think she could do.

821

822  Volunteer 3: Okay. so based on what you think the student or the child would be able to handle right.
823

824  Investigator 1. That would that would be the most straightforward way of doing it right that after half-
825  hour than they're given a choice. Saying do you want to do another half-hour now, or do you want to do
826  something else? That's on the schedule.

827

828 Investigator 1: But your rate for the, for the day that your student who typically can work for an hour. But
829 30 minutes into this particular homework —

830

831  Volunteer2: Their bawling, their tantrumming because, my God, | can't go any further...

832

833  Investigator 1. Or where something happy, happens - a neighbor stops by and you want to visit for a
834 little bit but you didn’t finish that second half-hour?

835

836  Volunteer 2: Yeah, | think so.

837

838 Investigator 2: So then the rest of the day kind of can play out as we would expect. But after Yes, | had
839 the parent decide to help the brother the homework. This little exclamation point shows up this part of
840  our interfaces we're simulating time forward. It just says you're not allowed to make a choice because
841 there's simultaneous choices. And in this case, the adolescent gets to make their choice first. And so if
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Investigator 2(cont): the adolescent chooses afternoon medical treatment and | just made that choice
on this one. Now, the parents tab that says your only choice right now is to do afternoon medical
treatment because you do it at the same time as, your teenager. So we can confirm that activity and
advance on. And now the adolescent and the parent are at it whatever 530 in the afternoon in the
parent can prepare dinner and then they could they could eat dinner or they going to do something for
an hour because the adolescent could say, well, | don't want to eat dinner soon and | want to work on

homework first and have dinner later. And so again, flexibility as to how these various things happen

Investigator 1: Or this to bring up your earlier comment, this is one moment where mom might say |
started preparing and then before anybody else hits the button, she hits dinner, everybody. Hmm, so

there, in that place where there's a simultaneous choice option, either person can take control.

Investigator 2: right now we've got a built-in for, for the adolescent being the one that gets to go first
just because we had to pick something here, but yes we could get past the first choice - when in doubt
for this, for this system that we were building, we were focusing on giving adolescence as much choice

as possible. So we were defaulting to that.

Investigator 1: So again for time reasons, I'm going to have [name] start the last demonstration that we

have. But this is again, that other side - Have you see other coordinated schedules like this out there in

tools that you already?

Volunteer 1: | mean, just like scheduling into Outlook or something to meetings but...

Investigator 1: Sure where you can send a calendar appointment.

Volunteer 4: But again, nothing that affects other calendars. this way - not that | can think of.

Volunteer 2: yeah, no.

Investigator 1: Okay. Are there - what ways they could you see this being applied? Can you see this

being applied to your patient population or with your families?

Volunteer 3: Yes, especially the example of a teenager — or - just it takes away a lot of arguments and
a lot of nagging and a lot of those kind of things, that when we see this all the time -- go check your
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Volunteer 3 (Cont): schedule, see what that says. Because I'm not going to tell you what you have to

do and it's just a paper schedule, but, you know, it's time can't bend it too much, right?

Volunteer 4: | also like how it forces only one person to choose at certain points of time, like now it's
dinnertime, MOM chose dinnertime. Teenager does not have a choice for dinner. But teenager does
have a choice for like what they do for that half hour school. Because moms not home. That seemed
very real to me and very flexible. And like the teacher has a choice in some things, which, you know, is

true.

Volunteer 1: | know from a school standpoint, | know this is extrapolating it to something that it doesn't
sound like you're ready to go to yet but in high school and middle school, we had an hour for our
caseload kids who get time work on assignments. And one of our big issues is prioritizing. And if we
could use this type of idea to say, okay, gonna spend 15 minutes on English, 20 minutes on world
history. And if you don't do that, | could see where that would be a really good learning tool to say --
This is what happens when you don't -- when you get it done, everything gets done if you don't follow

this -- consequences. So | can see that really...

Volunteer 2: if we kind of -- Actually, if we could get it to data track too, and we might have to do it by
hand. But what happens a lot with our kids like this that are really executive function is the parent
comes in and says, well, how did this happen? But if | have data from all of this is how the scheduling
went, right. Because our kids should have the same opportunity as other teenagers choose to fail.

Investigator 1: Sure.

Volunteer 2: Right? You could make that choice if | can data track it and say, Well, so, you know, you

get this many choices and then you didn't do it that many days. And now you have a D on the test.

Investigator 1. Sure.

Volunteer 2: Because this is how this went.

Investigator 1: So you may be setting it up knowing that they are not gonna complete these things, or ?

July 15, 2019 Developing Technology to Improve Schedule Planning 28
Michigan Rehabilitation Engineering Research Center D2 project



909
910
911
912
913
914
915
916
917
918
919
920
921
922
923
924
925
926
927
928
929
930
931
932
933
934
935
936
937
938
939
940

Volunteer 2: how do you build autonomy as a teenager? But, but so many of our kids really do need the
visual. And then this is a great talking tool back at the table. Well, this is exactly how it happened.
Investigator 1: And the coordinated features is, something that you said, you could absolutely data
track, right? you'd be able to see.

Volunteer 2: Yeah,

Investigator 1: They say they're working on their math, but | can make a note here that says, | see them
Volunteer 2: Right that they are going here and there and playing a game.

Investigator 1: Yeah. | mean, | was going to say talking with their friends. But sure.

Volunteer 3: | know your intent was more to think of medical patients, but this works for any kid we have

that is getting extra services.

Investigator 1. Well, that's actually another question that we have. It's nice to hear this. So this goes

beyond somebody having to balance medical care.

Multiple volunteers: Oh yeah, yeah.

Volunteer 1. Schedule is huge. Any kid that we have with ADHD?

Investigator 1: Okay.

Volunteer 3: Yeah. Any student I'm thinking with any kind of short term, or processing speed,

memory issues.

Volunteer 4: Executive functioning, issues.

Volunteer 3: This need it falls into at all those categories. There's a definite application.
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Volunteer 2: That's actually why | was asking more about the very specific scheduling because it's
really --and that’'s what [name] was asking as well. Our kids have difficulty time managing in 20 minute

segments, if | can play the heck out of that. Sure!

Volunteer 6: Yeah.

Volunteer 2: | mean; it just takes all the adults out of life management to a point.

Volunteer 6: And if we teach the do the parents to use it as well. Because really we're trying
to improve autonomy. And too many times parents are the ones having to exert, Yeah, this is what you

need to do. And that kids don't learn that piece.

Investigator 1: This might actually teach parent autonomy as well.

Volunteer 6: Yeah, that would be a good thing.

Investigator 1. Let’s move on to the last piece of the technology to show you. And this one, for time
[name] has been walking us through a few things. This last piece is going to address that question that

came up earlier about adding or modifying or changing the day.

Investigator 2: So - back to our afternoon within let's say for the parent starts or afternoon activities,
their afternoon work schedule, they realize, Oh, | got to participate in a teleconference from home

tonight. And so | can click on add an activity. And the activity they're going to add is teleconference.
And the teleconference is going to take an hour saying - right — hey why do you keep going to their -

stop It - I'd rather it shows it better - So give me a second to fight it a little bit. There.

OK after, after time. So let's say it's going to have, have to start after 7 PM and it's going to have to
finish at 8PM. So there's no flexibility. It's an hour Telecon because it's work stuff, 7:00 to 08:00 PM.
And so | click on finish and it adds it in again because there's no good sense in built into the system as
to where things show up in this vertical bar. And you see it's very, at the very top there. And if | swipe
over there it is between 7:00 and 8:00 PM. But a consequence of that, of course, is that the dinner
used to be able to happen anywhere from 5:30 all the way to 8:00 PM. And now Dinner is much more

truncated as to, as to what could happen for that choice.
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Investigator 2(cont): So I'm going to make a choice then as a parent going forward. And I'm gonna see
if | can get us back to the adolescence schedule and after | advance us time. So the adolescents
schedule is here. So of course, dinner for the adolescent has also been truncated. Can't happen after
seven o'clock at night, but even more so remember you said it before? It was when that kid got home,
she could do something else for half an hour or whatever. That choice is gone because dinner has to
happen earlier. Now you have to get started on homework right away because we have to budget
homework and then the afternoon medical activity all within all before dinner time. So this is a case
where that the parent says, No, I've got some constraint. And it's slightly different from the adolescent,
Jane saying it's after school, | want to go out with Burgers with friends cuz that's happening right now.
This is, | can anticipate this additional activity later on. And that has upstream consequences that are

not only on my schedule but on my, my childhood schedule. And so it's reflected here.

Jane in this case doesn't know why she's not given a choice of something else. But based on the you
know, again, assuming compliance, she says, well, I'm not given a choice. | gotta do it. Now that that at
least makes life more palatable in the, in the family home as a result of that. That's an example of this
of a more dynamically we could add activities like the burger activity in this same sense - it typically
doesn't in our model - but maybe there are other psychological reasons why - in our model, if it's the
immediate thing you're gonna do, it didn't make sense to add an activity for right now if you could just
choose “Other” and just fill in whatever blank you wanted for it. But in this case, you're adding, adding

an activity for the future. And that's important to backfill with what the consequences of that.

Volunteer 4: Sure.

Investigator 1: | think the other thing that we haven’t highlighted in advance but shows up here is - if
the adolescent has a hard wired time- and that is something that was predetermined — they said that at
night all my friends are online and That's the most important thing to me. | don’t care about getting
homework done but | do care about that, so that's protected here. So the one thing that they would
know because this would have been talked about is - if you do your homework right now, you can be
confident that online time is protected. That might be a strategic choice that was made. And if you find a
failure — eh - You said you did homework — but the homework’s not done - there is potentially some re-
org that could happen, it doesn't show up well on the interface because we're assuming compliance.

But those are the kind of, options.

Volunteer 6: It's nice if that's one of the later activities.
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Investigator 1. So yes, it was convenient for us too.

Volunteer 2: It's the adult that can add and remove activities or either

Investigator 1: In the system now it is anybody could add or remove

Investigator 2: Yep.

Volunteer 2: Yeah, | love that. Did you teach the computer that language? What it said to if this is a

legal activity, this will go.

Investigator 2: we put that ....

Volunteer 2: This is great verbiage for kids with autism. If this is legal - it will happen. It is perfect. So |

hope it also says if it isn’t legal because they really totally understate it.

Investigator 1. It was written for engineers but...

Volunteer 2: They will totally understand that.

Volunteer 6: Yeabh, it's legal.

Investigator 1: Well, we're hoping in the design, that when a teenager is using this that they can have

just that confidence — if this is legal then it will go.

Volunteer 6: Yeah go for it. Yeah, yeah.

Investigator 2: If it's going to break something you can't add this in. And right now the way we got it is
just if you enter it and you get back the same schedule you had before then, it didn't it didn't take it
wasn't allowable. We've certainly have sketched out design strategies for okay, well, if it, if it can't fit
and you want to fit it in, how does this system tell -you - other things you could do to make it fit like
giving up on the social time. That gets again into priorities, right? Who gets to decide that? What, what
things can give or how much can you shrink work by half-hour but not buying a full hour, or whatever.
That would have to be, information that would be put into the system. But this kind of system then could
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run through a few different choices of combinations of things and present a few choices to the
adolescent saying, if you really want to do this, then here are ways you could make that work.

Volunteer 6: Yeah, that would be excellent.

Investigator 2: Yeah — they can give up on this or we give up on this or do this a little less or whatever,

or having stay up later at night or whatever.

Volunteer 3: Back to something that [name] said, can you do weighted activities like how on Google
calendar you can set reminders so that you get a text methods in case somebody's not monitoring

schedule all the time. For like really important activities such as — meds.

Investigator 2: so again, in this, in this particular situation, no, what we got is, is basically when you
finish an activity, then you would refer to this again and it will tell you, here are your choices, right?
Because you're, the goal is not to sort of have you live in an unnecessary pattern of — | always do these
things and whoops, | overlooked something. It's the system that is, every, every time | finish

something, | can go to the system and find out what is allowing me to do right now to ...

Volunteer 3: So parents are probably using this system with something else for many important

activities such as like, meds.

Investigator 2: Right. Um.

Volunteer 3: Like a med reminder.

Investigator 2: Sure. You would probably want to have a separate meds reminder. Again, this is not
intended to replace all the stuff that's out there, right? It's to augment with the kind of flexibility that
we're talking about. Again, our hope is, is that we can convince producers, commercial products
producers, that this would be good additional technology to incorporate in their systems. So that instead
of a parent laying down and saying, “Here's exactly how your day is going to go.” And then the
adolescent rebelling, right? The parents say “well here all the things that have to get done and all the
constraints.” And the system is going to tell you what you can choose to do at any given time. And as

long as it all gets done, I'm fine with that.

Volunteer 3: That's good. Ok.
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Volunteer 2: Yeah. And actually, | know one of your questions was about transition. So it, it, if we could
teach this at high school, this is exactly, exactly what they asked them to do when they do a young
adult program. So they sit down and they have to plan their day. Okay. What are you doing today?
They plan their day. Dah, dah, dah, dah, dah, dah, dah. So they put it, they could put it in and execute
their day. That's what they would do at the end adult program.

Investigator 1. Oh wow.

Volunteer 2: That's how their day starts.

Investigator 1: So your saying that this could be the kind of place - a place to put their plan that would

help them.

Volunteer 2: Oh, yeah, yeah.

Volunteer 6: Yeabh. If it's got all that activity flexibility and | mean, they do and they do everything.
Okay.

We're going shopping. Okay. We have to make a dentist appointment and move their day and execute.

So this would be- if they already sort of knew the routine, this would be....

Investigator 2: Now one thing that the system assumes right now is that then they can estimate the
amount of time it would take to do something. But is that something that you see as feasible for that

kind of transition planning, or for your populations?

Volunteer 2: NO

Volunteer 6: For higher functioning it probably stays within that, but | have a lot of students and they're

young adults, - so | am that | am adult there.

Volunteer 6: And some of them have a very, very, very, very, very, very long process speed. So for
that to make a decision, it might be like 15 minutes of trying to figure out how we're going shopping.
Push the button — long pause — push the button. So like even knowing that it takes them that long to
push the button so when they go — going shopping in and of itself, it's going to take 2.5 hours longer or
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Investigator 2(cont): get it — cuz you go shopping, you get on the bus, you have to wait for the bus and
the bus is usually late. And then, oh, if there's weather, --there's always weather well, you have to

account for the weather. So it doesn't always -it may not have as much flexibility as some of them need.

Volunteer 4: Yeah, | was also wondering, this is kind of a big concept, but | can't get it out of my head.
So | need to say it. If there would be an if there could be a timer when you started an activity like
homework is supposed to last an hour. You get the homework done in half an hour, and you say

activity ended. How does that adjust the rest of the demo? We use timers all the time in therapy?

Investigator 2: So in that case, via essentially internally, it would modify the duration of that activity.

Say, okay, now it's done. Everything else could shift up or you could use that time for other, right?

Volunteer 4: Or if you need more time, if you if the activity was set to last an hour up pops an alert.
Oh, you've spent an hour waiting for the bus? Yeah. Well, | need an extra 30 minutes now. That

cascades down, changes everything else.

Investigator 1. So one of the original features that we that is what created the “other” is — for when

something unexpected happens.

Volunteers: mmmhhhh, yes, yeah.

Investigator 1: The bus is late... had a medical issue that came up that interrupted my day. So one
way that the system handles that is to insert an “other,” and presumably you could, label it yes this was

— the bus was late. And then you can see that cascade but that...

Investigator 2: Or in the same sense that the example we gave of putting in, putting in doing something
other at the end of school. For now, when we talk about going off to get burgers, like it could be that |
needed to stay in school and do more schoolwork for that hour, right? The system is agnostic about
what that other activity is. It offered that choice. Now the tricky part is what happens if, if it wouldn't
have offered as much time as you actually need to finish something else. That's when you would have

to modify or remove other activities to make room for this new thing that we need to get added.

So yes, it gets, it gets increasingly harder -and so what this technology is really good at is to say, here's
a bunch of constraints and a bunch of things that need to be - picture pieces that need to be fitted in a
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Investigator 2(cont): puzzle. And it's really good at figuring out all the different ways the pieces can fit in
the puzzle. If you're saying some pieces have to be removed or some pieces need to be trimmed or
something like that -1t doesn't have the knowledge as to what are the pieces that are more expendable
than others or whatever? Not that that couldn't be put into the system, right? But it requires an
additional decision-making and negotiation. | mean, as it is just - in our vote early focus groups with this
user community - even just getting the idea of expressing the, the problem in this general form of
“When could you do this? Because people would want to say, we do this at this time, this at this time,
and so we didn't have any flexibility for moving anything, the puzzle pieces. So it took us a while to just
get to that point where they could be more general about the problem. Getting into issues of
preferences and trade-offs and all - that was way beyond what we were able to recognize. One thing |
didn't, | didn't demonstrate. It's still it's sort of a bit more rudimentary form is if there are things like late
buses or, or bladder accidents or things like that that are predictable that they could happen, but you

don't know when -Alright?

We can actually put information about that into the system. And the system will basically, when it gives
other choices, it gives you less time for those other choices because it's basically saying I'm going to
buffer some time to handle those kinds of situations. And that's a, that's a kinder way of doing it then
always keeping the adolescents nose to the grindstone saying, I'm going to keep you on task just in
case something bad happens. In this case, it says, well, if something bad happens, it takes ten minutes.
So I'm not gonna steal an hour of your time flexibility either -time now for something that might take you

ten minutes. I'll just offer you minutes instead of the full hour. So I'm holding that time in reserve.

Volunteer 1: | think to [name]'s point about tracking data -historically like it, if you didn't have to say
what the “other was,” you at least have the data to say what's working, what's not working and - this

keep happening. So maybe that needs to be incorporated to the schedule.

Volunteer 4: And | think that if the “other” - to add to your point -if the “other” was added to that left-
hand column that you could visually see. That's a difference between days and that may have been

your point.

Volunteer 1: Yes.

Volunteer 3: So you are able to log in, backlog your days that have occurred — so you could happen
months’ worth of data or two months or whatever.
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Investigator 2: We don't but -It would be easy to write. One of the things that we, | didn't show you, is
like removing an activity. The way removing an activity happens in this system is it says, OK, well
again, it's, it's still rudimentary technology. It says, what I'm gonna do is I'm gonna take the input file of
all these activities. I'm going to remove that one and get rid of all the constraints with it. And I'm going to
read in the new file all over again. But the trouble is, if you did, if you've chosen to do that partway
through the day, then it has to sort of replay the day up until that point you get you caught up to where
you should be. So it's logged in all of the choices that you've made because it can sort of replay up until
that point. And once it's stored those right now, if we restarted, its lost that data, but there's nothing in it

creates a file with that information in it. So we could just store that file, or merge files together.

Volunteer 2: | think we need it that. | can really see us using this with a set of students that would

eventually be able to be proficient with it. But it would take a lot of teaching and | really need ...

Investigator 2: To be able to replace various things and

Volunteer 2: Yeah.

Investigator 1: So you see this first as a learning tool, with the goal that eventually it could be a

support tool for these students.

Volunteer 2: Ooh, yeah. Yeah. There's, - | don't even think my really high-functioning students with

autism will be able to do this right away without a fair amount of teaching.

Investigator 1: Sure. Are there any groups - knowing that they're not necessarily your target population

-- are there any groups that you think this would be a little more accessible for?

Volunteer 4: Um, any thoughts about gifted populations that have like multiple after-school activities

and things like that? And maybe more complicated outside of school life.

Volunteer 5: Orchestra. Thing is those kids are just texting their mom. I figured it out. | have a ride.

Don't worry. Here's what happened. Band went 30 minutes long - Yeah.

Volunteer 1: And they already have a system set up through their phones. | mean, | think about what
our kids have done.
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Volunteers together: Yeah. Yeah. Yeah. Yeah.

Volunteer 4: Yeah.

Volunteer 3: Yeah. But for kids with the medical management without the cognitive issues those kids

run with this. Really well.

Investigator 1: Sure. So if you're potentially somebody who's got a new medical issue, but it doesn't

have any cognitive limitations.

Volunteer 2: Exactly. I'd like to your point about the anxiety of missing out after school -- Like | can't do
that because | have to do this, this, and this way. Well you can, you can, you know, that that's a great
way to show them that they have flexibility and have them take a chance and go do something a little
bit different.

Investigator 1: So there may be a more medical, higher-functioning population that this is a little bit
more accessible — but then as, | think | heard it from a couple of people -- There's a huge need for the

group of kids that will require more teaching and training.

Volunteer 2: Yes. Massive.

Volunteer 3: Yes. Well, yeah, it's a parent question we get all the time, like, what can we do to help

them get organized? How, how can technology help them?

Volunteer 5: Yeah, how and what do you have?

Investigator 1: Cn you see this kind of technology being something they could become independent

with time?

Volunteer 2: Certain populations.

Volunteer 3: With supports.

Volunteer 1: Yes. And with alerts and things like that, you know, depending on what system it's
integrated into, like Alexa tells them your shower tonight. you know, get up. Okay, that's a great
reminder will be here.
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Volunteer 5: You know what would be - just thinking, going with the whole voice activation. Is there
any way - This would be cool? If let's say Jane is doing homework but get stuck on something, would
she be able to do an audio clip, an audio file of say, ask for help on this section. So then it would be a
nice audible reminder for her to say, | need to ask or for help — or for some other reason just being able

to put in what's the software that you can just — ummm.

Investigator 1. Dragon?

Volunteer 5: Not Dragon, Inspiration - It's like an audio note or whatever.

Volunteer 2: Put an audio note in there — even for medications, medications, do an audio note, get refill

their prescription.

Volunteer 6: | am on my last cath, please get more.

Investigator 1: | don’t know the answer to that.

Investigator 2: Well, this technology was built for a somewhat different purpose. Right out of the
managing activities are again, our hope is that with the help of the video and putting this stuff on open
source, that these capabilities then would be woven into other tools that are out there - that are built for
---helping remind people to do things, of reminding people how to do them. You know, enabling
technology has a particular system that's really good at, you know, if there's an activity, you click on it
and it gives it a demo video or whatever of what you're supposed to do for that activity. These clearly
we don't have it here, but there's nothing that says that couldn't be woven. These pieces couldn't be

woven together.

Volunteer 5: Right, well that would be a good thing to be.

Investigator 2: And similarly, when we were thinking about what an interface would look like if we didn't
have an iPad, just a phone, right? | mean, all you really need for somebody who's not, not highly
functioning but is compliant is just this - is the top part here, right? All it needs to say is, these are your
choices —right? As long as you make, as long as you make any of those choices, you're going to be
safe. You're not going to break anything, right? Maybe later on in the day you say, well, | feel really
constrained. It's because some choice and you didn't see the consequences ahead of time. But with a
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Investigator 2 (cont): parent or whatever, they could go through and say, well, here's why that was the
case. So it, as technologists, we love these kinds of things where we can see the puzzle pieces shifting
around and all that, right? But really all you need is the advice as to say, if you do any of these three
things, right now you’re going to be fine. Or you have an hour you could do something else with and

you're still going to be find later on today.

Volunteer 3: A friend of mine -had she active in the independent living movement and community in
Ann Arbor and this I think it would be so nice for parents to just try it out prior to their kid moving out of

home?

Investigator 1: Sure.

Volunteer 3: No. Okay. My child's going to be accountable. | can sort of check remotely and not even
live with them. Just be checking that they're entering. What has to be done during the day. And then |
also think it would give some parents who have to come for like catheterization - as you were saying, -
or feel like they have to go do those types of medical implementations and school give them the
confidence if they knew there was another way to find the - child that this was going to happen, sort of

remove the parents from having to be present with the older kids.

Investigator 1: And actually in some of our initial groups, catheterization was one of the big sticking

points.

Volunteer 3: Huge. yeah, [general volunteer agreement].

Investigator 1: That, that we were hoping to help plan around, but that's a good example of something

that can't be done- can't be moved without recognizing what these constraints are.

Volunteer 3: Exactly.

Investigator 1: Well, It's 7:00. | am so thankful that you all came and talked. Are there other comments

that folks have been sort of sitting on and not saying, yet?

Volunteer 2: | just thought of my mother who I'm kind of helping take care of herself. SO it's not just
kids. It's parents too. Remember you have to check your blood sugar!
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Investigator 1. Yeah. We've definitely been focused on one end of the age spectrum, but that doesn't

mean we would have to be.

Investigator 2: No. And in terms of people with medical issues, right? The concern is that it's missing
one of these activities could have dire consequences when every adolescent needs some help
managing their schedule. But for many adolescents, if they, if they, if something goes haywire, -- you
know they get a low grade in something or whatever -- but they're not sort of, their health is not
compromised or potentially compromised, right? So that was why we're emphasizing this particular
population. Yeah, yeah, we get it a lot where we describe some of this work and people say, | could use

that or every adolescent has trouble with these kind of thing?

General Volunteers: Yeah. Yeah.

Volunteer 3: Yeah, that's really true.

Investigator 1: Now, do we have the room for the next half hour?

Investigator 2: We have a for as long as we need it today.

Investigator 1: So you have all filled requirement in terms of helping us with the focus group. If anyone

is willing and able and answer a few of [names] questions — you are welcome too. Just as a reminder

this is 100% optional and so if you need to buzz out and have to leave that is no problem at all.

END OF TRANSCRIPT
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