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ABSTRACT

Task management is a dilemma many people are plagued with in their daily lives.
Ironically, this itself is a massive task for many, especially if they suffer from depression or
other mental illnesses. In developing this app, we used ChatGPT 3.5-Turbo to receive a list
of tasks from a user and return a completed schedule for them to follow. It contains a
scheduling system that receives a token from the user and returns a token of its own in the
form of JSON data that the program then parses and displays, a cloud storage that stores
every user’s data individually and can be drawn on easily, and a tasks page where users
may create new tasks and complete old ones with three different display settings relating to
the range of time the tasks are in: Today, Week, and All. This application will enable users
to save time by crafting a schedule for them, help improve the time management skills of
users, and help them finish goals before a set deadline.
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1. INTRODUCTION

Making a schedule is a time and energy-consuming task that many people suffering from mental
illnesses like depression or anxiety are unable to complete easily [1]. In fact, in the last two
decades, over 19% of US adults suffer from some form of anxiety and over 8% suffer from
clinical depression [2][3]. Those affected by these mental illnesses also experience other
detriments such as fatigue, concentration problems, and headaches [4].

Some of the existing assistive applications for anxiety and depression are mindfulness apps and
hotlines, especially for suicide. However, these apps have other issues such as privacy violations
and a sense of remoteness [5]. This lack of personal connection means that online therapy does
not work as well as in-person therapy. Also, another major risk of using these applications is the
possibility of false or misleading information within the application. Around half of the apps
surveyed utilized principles of Cognitive Behavioral Therapy (CBT) and around a fifth were
based upon mindfulness and meditation [5]. Notably, none of these applications are offered as a
cure for mental illness, and are rather for helping people in conjunction with proper healthcare.
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As for treating the illness, a common practice today is to use Selective Serotonin Reuptake
Inhibitors (SSRIs) to counteract the effects of mental illness on someone’s brain. SSRIs are
intended to raise the serotonin levels of the brain, which can help symptoms of depression and
help with other treatments [6]. However, these usually take several weeks for any effects to show,
and often must be taken up to 6 months after depression lifts. Additionally, there are many
limitations of SSRIs; some pregnant women cannot take it, along with those who have diabetes,
epilepsy, or kidney disease [6]. On top of that, 38% of those surveyed in a 2009 study reported
side effects after taking SSRIs, with 26% of those listing the side effects as very bothersome to
their daily life [7]. Perhaps due to these side effects, we see that this method is often paired with
other treatment methods like CBT because it acts as more of an assistive measure rather than a
cure for the illness.

Cognitive Behavioral Therapy is another common method of treating mental illnesses like
depression and anxiety [8]. It works through a collaborative problem-solving process with a
trained therapist to gradually challenge and modify a person’s internal maladaptive patterns in a
direction such that they no longer suffer from these mental illnesses. However, since CBT works
on an individual basis, must be modified according to an individual’s needs by a specially trained
therapist, and must persist for a long time for any effects (6-12 sessions), it is very inefficient on
resources and not very suitable for many working adults due to the lengthy time commitment that
must be made [9]. As such, there must be a way to support more people at once on their
therapeutic journeys.

We present one such support in the form of an application. As an assistive method for depression
and anxiety, IntelliPlan helps to soothe the stress over schedules these people have. Although it is
a mobile application, it does not suffer from a majority of the flaws of other applications for
mental health. There is no misleading information within because it is user-driven and it does not
ask for sensitive personal information. It also does not have the intent to provide therapy to an
individual. Instead, the app receives user-inputted tasks, fully customized however the user
requires, and outputs a cohesive, ready-to-use schedule through the use of ChatGPT. This
schedule is saved and used for a week, and the user may generate a new schedule at any time if
they are unsatisfied with their current one. By taking the initiative to give the user a schedule
based on their tasks, the app ensures that they do not have to force themselves to come up with a
plan and can instead follow a ready-made one. Through relieving this pressure, Intelliplan assists
the user in feeling more able to take on their daily responsibilities.

The organization of the paper is as follows: Section 2 discusses the challenges we faced in our
development of the application and how we solved them, Section 3 discusses the main aspects of
our application and the most important systems integrated into it, Section 4 describes the
experiments we did with our application and the results obtained, Section 5 is our methodology
and summarizes related works along with a short analysis comparing it to our application, and
Section 6 is our conclusion, with a discussion of limitations and summaries of other sections.

2. CHALLENGES

As artificial intelligence is a relatively new field and ChatGPT is not built as a schedule processor,
there were several challenges we had to face in order to remodel the Al to act as one. The
schedulers currently out there force the user to schedule their tasks themselves, choosing time
slots and days. However, our Al takes that burden off the user so they have more time and energy
to actually do the tasks within their schedule.
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2.1. The Performance of the Scheduler

The performance of the scheduler was highly dependent on the quality of the ChatGPT response
received. We first had to consider how to set the base guidelines for the artificial intelligence to
follow, such as the formatting required and how to list the scheduled items in order. To do this,
we wrote a long prompt that comprehensively covered these topics and more, such as what
prompts to schedule and what the range of the schedule was. The response had to make sense and
fit within the allotted tokens but also be a high-quality schedule that could be reasonably
followed by an average person.

2.2. Wording the Prompt

Another challenge was simply wording the prompt in a way that enabled the Al to understand
what its task was and how to format its response. We first attempted to have it directly return a
JSON file, but when that proved difficult we settled for the Al giving us text in the format of
JSON data. We also had to repeatedly warn ChatGPT not to add words before or after the JSON
data it provided because doing so would mess up the input and cause the schedule to fail to load.
We eventually found a prompt that it followed consistently and so the failing has been decreased
drastically.

2.3. The Ranking System

One more problem was getting the ranking system in our app to be functional, as it was
extremely difficult and had many roadblocks along the way. We had trouble with formatting the
rank in a way that was appealing and had to spend quite a while searching online for solutions.
Furthermore, the ranking page often would not properly display the completion percentage of
users or even show any users at all. This was solved through many hours of debugging and
testing to see where the list of usernames was getting dropped. We then found that the user’s
percentage would display as NaN instead of 0 occasionally if they had no tasks in their task log.
This was unprecedented because we had coded it earlier such that those usernames simply would
not be displayed on the ranking page; them being shown meant that the if-then statements we had
done earlier had some issues. However, it was solved relatively quickly and was overall one of
the more straightforward issues with the ranking system.

3. SOLUTION

.....

Figure 1. Flowchart
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Due date: 2024-04-14
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Date/time: 2024-04-14 02:00 PM
Task name: test?

Due date: 2024-04-14
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Task Length: 2.0 hours

Date/time: 2024-04-14 04:30 PM

@ Generate
Schedule

Figure 2. Home page

Figure 3. Schedule Generator Code Snippet

When the app starts up, it displays a splash art greeting the user while loading the rest of the app.
It then enters a login screen, where the user is prompted to enter their email and password or
create a new account if they do not have an account. Regardless of the choice selected, the
information inputted is passed through the Firebase cloud and verified. The app then enters the
home screen where we have the option to create a schedule or navigate to other tabs. The other
tabs include the task screen, where user-created tasks are displayed and new ones can be made;
the ranking screen, where all users are displayed on a scrollable leaderboard based off of what
percentage of their tasks they have completed; and the profile screen, where the user can enter
some of their personal data -- their name, age, gender, and a short biography. The profile data is
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saved into the Firebase cloud and will be pulled from each startup to automatically display when
the app is opened. New users will be prompted to enter this information into the cloud before
creating a schedule. They create new tasks by tapping on a “New Task” button in the bottom
right of the screen on the task page. This navigates the user to a screen in which they are
prompted to enter the task’s name, type, duration, and priority, alongside an optional short
description of it. Once filled out, the user can confirm the creation of the task and it will be stored
in the Firebase cloud to be displayed in the task screen. The user may complete tasks by tapping a
check box on the right side of the screen next to the task displayed, which will update its status
within the cloud to be marked as completed. A schedule for the following seven days can be
generated by tapping the “Generate Schedule” button in the bottom right of the home screen. This
will bring the user to a pop-up box in which they are asked what date and time to begin
generating the schedule. This affects which tasks are selected for scheduling and what times the
tasks are scheduled for. After this confirmation, ChatGPT will receive a prompt containing this
data and the tasks to be scheduled, outputting a response that is parsed by the app and displayed
on the screen for the user to look through. If the user likes the schedule, they may tap a save icon
in the bottom right of the screen and the schedule will be saved into the cloud. On the home
screen, this schedule will be displayed for the user to view both after saving and on startup of the

app.

The schedule generator is the main aspect of the application and is what interfaces with ChatGPT
to produce the schedules sent to the user. The app utilizes the OpenAl APl as well as the
Firestore cloud to first gather a prompt to send to the API, which then saves into the cloud, which
is then pulled from to display on the user’s home page (fig. 2).

We first initialize the class _GenerateSchedulePageState (fig. 3) with an OpenAl API Key and
give a maximum response time of thirty seconds. We then call handlelnitMessage(), which pulls
data from the user’s Firestore data in order to complete a prompt that is sent to ChatGPT for
processing. The language model is given a maximum response length of 3000 tokens and told to
return a weekly schedule in the form of JSON data, scheduling each task given once and
designating specific hours as unavailable. The length of the prompt is long, totaling 330 words,
due to how ChatGPT works; each edge case must be found and prevented such that the schedule
is properly returned. We use the jsonDecode() function on ChatGPT’s response to parse it into
separate tasks, which is then displayed in a cohesive weekly schedule and saved into the user’s
Firestore Cloud to be drawn on from the home page of the app.
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4, EXPERIMENT

4.1. Experiment 1

Trial Average Each Task Duration Breaks

No. Length (hr) Scheduled? Accurate? Included? Exact Task Duration
1 0.5 Y Y Y 0.5,0.5.0.5,0.5.0.5
2 0.5 N (error) N/A N/A 0.5,0.5.0.5.0.5.0.5
3 0.5 N (error) N/A N/A 0.5,0.5.0.5,0.5.0.5
4 0.5 Y Y N (3/4 breaks) 0.5,0.5,0.5,0.5.0.5
5 0.5 Y Y N (3/4 breaks) 1.0.5,0.5,0.25,0.25
6 0.5 N (error) N/A N/A 1.0.5,0.5,0.25.0.25
7 0.5 Y Y Y 1,0.5,0.5,0.25,0.25
H 0.5 N Y Y 1,0.5,0.5,0.25,0.25
9 0.5 Y Y N (3/4 breaks) 1,0.5.0.33,0.33,0.33
10 0.5 Y N Y 1,0.5.0.33.0.33,0.33
11 0.5 N Y Y 1,0.5.0.33.0.33,0.33
12 0.5 N Y N (1/3 breaks) 1,0.5,0.33,0.33,0.33
13 0.5 Y N Y 1.33,0.33,0.33.0.25,0.25
14 0.5 Y Y Y 1.33,0.33,0.33,0.25,0.25
15 0.5 N (error) N/A N/A 1.33,0.33,0.33.0.25. 0.25
16 0.5 Y Y Y 1.33,0.33,0.33,0.25, 0.25
17 0.5 Y Y N (3/4 breaks) 0.75,0.75,0.5,0.25,0.25
18 0.5 N (error) N/A N/A 0.75.0.75. 0.5,0.25., 0.25
19 0.5 Y Y Y 0.75.0.75. 0.5.0.25,0.25
20 0.5 Y Y N (1/4 breaks) 0.75,0.75.0.5,0.25,0.25
Figure 4. Experiment 1 Data
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IntelliPlan Consistency
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Figure 7. Break Data

The consistency of Al scheduling is a critical component of our app as it is the feature that
enables our app to function as a scheduler and give results to users. If it did not work, then the
app would have no way of giving schedules to the user since the Al is our only source of
scheduling. To test the consistency, we will run a loop where a fixed number of tasks are created
with varying durations, all due on the same day. Then, we call the Al scheduler and see if it
schedules the tasks properly. The schedule should include all tasks, should schedule each task
only once, should fully cover the duration, and include breaks in between tasks. The data will
measure the individual task lengths, whether each aspect of a successful schedule was met, and
which trial is run.

ChatGPT is inconsistent across the same data, often succeeding in some trials and failing in
others due to slight modifications to the start time and inherent temperature. However, it was very
consistent in scheduling tasks for the correct durations and scheduling breaks in between tasks,
succeeding 86.7% of the time in scheduling the correct duration and scheduling at least one break
every single time (fig. 4) (fig 6). It scheduled a break for every task only 60% of the time though,
which is another thing to look into (fig. 4) (fig. 7). Many of the breaks it scheduled were very
short too and as such are not very realistic or feasible as breaks.

We believe that the main issue causing the errors that happen in 25% of trials is the built-in
“politeness” of ChatGPT. This politeness makes it so the Al is obligated to provide a preface to
the data, usually in the form of “Certainly! I can make a schedule...”. This extra text means that
the JSON data parser no longer receives pure JSON data, and instead outputs an error because
these prefacing sentences outputted by ChatGPT disrupt the program. This could likely be fixed
by additional fine-tuning of the prompt, possibly through forcing the Al to charade as a taciturn
individual skilled in computer science, but implementing such a prompt would take up many of
the tokens reserved for the AI’s response and make the application worse due to a shorter
possible schedule.
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4.2. Experiment 2
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Each Task
Iteration  # of Tasks Scheduled? Duration Accurate?

1 1 Y Y

2 2 Y Y

3 3 Y Y

4 4 Y Y

5 5 Y Y

6 6 Y Y

7 7 Y Y

8 8 Y Y

9 9 Y Y

10 10 Y Y

11 11 Y Y

12 12 Y Y

13 13 Y Y

14 14 N (error) N/A
15 14 Y Y

16 15 Y Y

17 16 N (token limit) N/A
18 16 N (token limit) N/A
19 16 N (token limit) N/A
1 1 Y Y

2 2 Y Y

3 3 Y Y
4 4 Y Y
5 5 Y Y

6 6 Y Y

7 7 Y Y

8 8 Y Y

9 9 Y Y
10 10 N (error) N/A
11 10 N (error) N/A
12 10 N (error) N/A
1 1 Y Y
2 2 Y Y
3 3 Y Y
4 4 Y N (3/4 right)
5 4 Y Y
6 5 Y Y
7 6 N (etror) N/A
8 6 Y Y
9 7 Y N (6/7 right)
10 7 N (error) N/A
1 7 Y N (6/7 right)

Figure 8. Experiment 2 Data
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Figure 9. Tasks Scheduled Data



Computer Science & Information Technology (CS & IT) 207

IntelliPlan Limits
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Figure 10. Task Consistency Data

The second experiment was conducted in order to find the limit of how many tasks the Al can
schedule at once, so that we could properly limit the amount and length of user responses to the
Al. Understanding how many tasks it can consistently schedule is a major component of that as it
enables us to set a limit on tasks per schedule to preserve the integrity of each schedule. For this
experiment, we ran a loop where the amount of tasks the Al is ordered to schedule increases by
one each time it successfully completes a schedule, starting with one task. Once the Al failed a
schedule, we continued to run it until it failed that number of tasks twice more, at which point we
stopped the experiment. We considered a valid schedule as one that scheduled each task once and
fully covered the duration of each task. Due to how the duration of the tasks may affect the
number scheduled successfully, we tested various different durations.

With 30-minute tasks the Al was extremely consistent, working almost 100% of the time and
only stopping due to a hardcoded token limit being crossed (fig. 10). Interestingly, the Al
occasionally gave out breaks but was very inconsistent in doing so. This is likely because the
prompt does not explicitly tell the Al to give breaks, but instead implies that if the Al does give
breaks to not schedule them as tasks in the schedule. Consequently, the Al often simply ignores
breaks outright or, in the case of a few schedules here, gives breaks of only a couple minutes at a
time. We also noticed that when the Al wraps around to a new day, it does not start at midnight
but rather at the start time ${widget.startDate} mentioned in the code snippet above (fig. 3). The
60-minute tasks were very consistent up to a point as well until it hit 10 tasks and consistently
placed words before the JSON data (fig. 10). However, the Al failed much earlier than the 30-
minute tasks, only scheduling about half of the tasks successfully (fig. 9).

The 90-minute tasks were far more inconsistent than each of the others, and we observed a
strange behavior when the Al interacted with tasks supposed to be scheduled at midnight. The Al
would schedule these tasks at 11:59pm instead of 12:00am, which led it to fail the duration
accuracy test. This is what led to the failures where only one task was not accurate in terms of
duration in this section of the data (fig. 8). We believe this has to do with the data ChatGPT was
trained on, as 11:59pm is a common time to set due dates because it is essentially the same time
as 12:00 am is but is less confusing due to keeping the same day that it is due on rather than
going to the next like midnight does. The 90-minute tasks also failed far more times than the
other durations and scheduled even less tasks than the others, only successfully scheduling six
tasks (fig. 9) (fig. 10). Surprisingly, the total duration of the tasks scheduled in all three cases was
rather consistent: the 90-minute and 60-minute tasks both had a total duration of 9 hours of tasks
successfully scheduled, and we estimate that had the 30-minute tasks not run into the token limit
it would have done similarly. As the duration of the tasks decreased, the accuracy increased
dramatically, with the Al being able to handle over twice the number of 30-minute tasks as 90-
minute tasks (fig. 9).
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This information will be helpful in determining future adjustments to user token limits and
extrapolating the Al’s limits for any duration of task. For example, we can assume that the Al has
a general baseline of around 9 hours of tasks it can schedule per schedule, and as such can plan
around that accordingly. We can also set better limits on individual task durations, setting it to
two to three hours from the current 23 hours and 59 minute limit.

5. RELATED WORK

Zhou et al. has compiled a list of multiple scheduling algorithms for construction [10]. One such
algorithm is the Critical Path Method (CPM). CPM works as an optimization algorithm to finish
a construction task in the shortest time possible. It works by finding critical activities that cannot
be delayed, because they are the tasks which take the longest and therefore what the finish date is
most reliant on. All other activities are called float activities and can be freely adjusted however
the user wants due to how they are independent of the deadline as long as they are not completely
forgotten. It is fairly effective and is a very commonly used algorithm for determining how to
undertake a construction process, but it does not take into account resource constraints and
production bottlenecks, instead only factoring in time. Although CPM will generally produce a
better result than our Al, the Al is far faster than CPM and better fitted for general users as well
as being able to handle a higher quantity of tasks.

Etschmaier and Mathasiel have also tackled the problem of scheduling tasks, but for a broader
audience: airline services[11]. Airline Scheduling generally works in one of two ways: a step-
wise approach and a direct approach. We will focus on the former due to how it showcases an
interesting aspect that our app does not have: group scheduling. The step-wise approach works by
first determining how frequently each flight route is used, known as Frequency Optimization,
then determining departure time based on demand, and finally checking each time for feasibility.
For our app to contain these features would require a major rework of many systems, including
the addition of a friend system so that a collaboration could be verified as intentional. It would
also mean that we would have to compare schedules as well, making the sent token to ChatGPT
far longer and cutting down on the tokens available for a response, which is not ideal.

Giffler and Thompson discuss algorithms for solving Production-Scheduling problems, focusing
on Gantt Charts as a method for solving them [12]. Gantt Charts work by first creating a matrix
based upon the initial conditions of a schedule, with actions being called “facilities” and tasks to
be completed called “commodities”. The matrix is rearranged so that there is the minimum
amount of “idle” time for all facilities, thereby being the most efficient procedure for the
schedule. The paper gives several usable definitions of an “optimal” schedule, with one being the
schedule with a “Gantt chart length at least as short as any other feasible schedule”, meaning any
schedule with the shortest possible Gantt chart length among all possible schedules. Similar to
CPM, despite Gantt charts providing a higher quality schedule to follow, actually finding such a
schedule is computationally impractical at best and statistically impossible at worst. Since there is
no real way to “solve” a Gantt chart other than brute force, the best one can do is find a relatively
efficient schedule from it and slowly improve on that; however, there is no guarantee it will be
the most efficient. ChatGPT provides a close to optimal schedule without needing an extremely
powerful computational device or brute force, making it far more practical for the everyday user.

6. CONCLUSIONS

The project had severe issues with large amounts of tasks due to the inherent limit of 4096 tokens
between the prompt and the response for ChatGPT [14]. This meant that any prompt that was too
long would cause the Al to be unable to generate a proper schedule, defeating the purpose of the
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app. Also, the ranking page did not have full functionality, which we will need to fix in future
updates. Additionally, the tasks page could be updated to display a blurb with all of a task’s info
when tapping on a task; this would be a significant QOL update to the app [14]. A password
recovery option and a built-in account deletion option are two more features we wish to add in
the future for a better user experience. These would allow a user to regain access to their account
without having to manually fill out a Google form and wait for us to reset their password or
delete their account by hand, saving both us and them time.

Despite the obvious improvements in schedule efficiency, the goal of the app is not to create the
most optimized schedule. It is to quickly output a schedule that the user can easily adapt to and
assist the user in accomplishing tasks that would otherwise be left untouched. As a mental health
aid, the app is not a cure-all for a user’s anxiety or depression, instead relieving the stress of
needing to create a schedule for themselves constantly.

The app exists as an aid to help people do their work on time, as they may be unable or unwilling
to create a schedule for themselves. Having this app means that they no longer need to spend time
worrying over creating a schedule and can instead just follow the one given by the Al [15].
Ultimately, Intelliplan’s functionality could be extended well beyond scheduling and to anything
related to increased efficiency. In the future, further experiments involving this Al could be on a
much larger scale such as scheduling factory shifts so that the maximum amount of workers are
working the most efficiently, scheduling student’s schedules so that they may complete their
homework in the easiest manner, or making deadlines for a project’s components so that it may
go into production on time. No matter how rudimentary a prototype this app may be, the process
behind its creation is sound and will be further developed in the future to facilitate more
advanced creations.
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