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Project Overview




Value Proposition

TA?l will help to

«Automate feedback with timely insights
Ensure consistency and fairness in evaluation

Hi, I'm TA?l, your Al
Teaching Assistant!




Team Members




Problem/Solution
Overview

Many teachers are overworked, with too many students and not enough time or resources
to give each individual student the personalized attention and feedback they need to learn
at their best. TA?| gives teachers personalizable Al tools tailored to ELA classrooms, to make
the process of grading and giving feedback on student work easy and quick, so they can
spend more time and energy on the parts of teaching they love.
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Interviews: Participant
Recruitment and
Interaction

Across two rounds, we interviewed four teachers and two students. The
teachers were an SAT English tutor for high schoolers, two high school
teachers, and one teacher with experience in K-12. The students were an
18 year old high school graduate, and a 9 year old currently in the K-12
system. We recruited participants through both personal connections
and cold approaches in the Stanford Graduate School of Education, and
in local area high schools.

Participants were not compensated.

Interviews were conducted by two members of our team, and involved a
mix of pre-scripted and spontaneous questions, with different sets for
the teachers than for the students. Some interviews were recorded and
later transcribed, while others for which the interviewee did not wish to
be recorded only had notes taken during the interview.



Synthesis: Insights and Learnings

Our process

We synthesized information for each
interview into empathy maps, collaborating
to make observations on each

interviewee' sthoughts, feelings, words,
and actions. Following this, for each
interviewee, we generated a Point-of-View
statement to summarize what we learned
from them. We had key insights in a number
of areas, from across all of our interviews.

From Teachers

Personalized learning is important
and effective for student learning;
feedback takes time for students to
internalize; unmotivated students
tend not to pay much attention to
standard feedback.

From Students

Feedback is often not targeted towards
their individual needs, and is often
ineffective as a result; technology is
often used as part of the learning
process in  modern  classroom
environments; personalized lessons are
more captivating.
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POVs & Experience Prototypes




Final POV Statements

Francis (high school
teacher)

Velma (18 y.o. student)

Nathan (9 y.o. student)

Francis, a 29 year old
teacher of high school
students, who has been
teaching English for four
years. He’s a very
dedicated teacher who
wants to put in a lot of
effort to help his students.

Velma, an 18 year old
student. She has recently
gone through the K-12
education system which
has become increasingly
Al-centric, adopting Al
tools for writing and
language learning.

Nathan, a 9 year old
student who enjoys
reading, learns concepts
quickly, and is generally
very curious about the
world around him.

We were
surprised to
realize...

He has to be selective in
his feedback due to time
and resource constraints

She believes learning
grammar will become
more challenging because
of Al platforms, which
often perform grammar
checks for you.

He does not read ahead or
beyond the classroom
curriculum because he
fears that knowing too
much will lead to boredom
in

school.

We wonder if
this means...

He wants to improve his
teaching quality, but
cannot due to these
constraints

Velma believes that
students need to depend
less on Al for language
learning, because it
potentially stunts their
own mastery of grammar.

Nathan is actively trying to
avoid boredom by limiting
his exploration beyond and
outside the classroom, in
an attempt to keep his
learning experiences fresh
and connected to the
classroom environment.

It would be
game-changing
to...

Help Francis offer as much
personalized and effective
feedback as he wants,
without needing to put
additional time or
resources into his work.

Leverage Al tools for
active grammar learning
instead of just as a passive
tool students use to check
their work.

Create learning
opportunities outside of
class that allow Nathan to
explore his interests in
engaging ways that
enhance his classroom
experience rather than
detract from it.




HMWs Derived from Francis

HMW integrate
technology to make
Francis’ feedback

process quick, easy
and effective? (FOCUS)

HMW make feedback
more collaborative,
allowing students to
contribute and reduce
demand on Francis?

HMW prioritize key areas
of feedback so Francis
can focus on what' s
impactful?



HMWs Derived from Nathan

HMW leverage Al to HMW create immersive HMW help Velma reduce
adapt grammar realistic environments her dependence on tools
lessons for Velma where Velma can practice  like spell-check,

based on real-world her grammar skills? autocorrect, etc?

language patterns and
student needs?
(FOCUS)



HMWs Derived from Velma

HMW rely on Al to
offer learning activities
that complement what

he’ s learningin class?
(FOCUS)

How might we use
technology to connect
Nathan' s reading
interests with relevant
class topics?

How might we create
reading solutions where
Nathan can share his
interests and make
meaningful connections
to class content?



Top 3 Solutions from Brainstorming




Experience Prototype
Descriptions

Experience Prototyping

Prototype 1

Prototype 2

Prototype 3

Brief Description

An app that creates diagnostic assessments
for the English Language. It scans students’
work, identifies areas for improvement, and
provides written feedback. It also generates
personalized practice problems in grammar,
spelling, and other language skills.

Use Al to evaluate student performance in
class by

analyzing speech rate, confidence, word
usage, and

sentence complexity. It prompts teachers on
ways to

adjust lesson pacing and content based on
students'

language progress.

Technology can be used to create learning projects
like presentations, videos, and blogs. These tools
can

also help assess his language skills by checking
language complexity, sentence structure, and
grammar.

Testing
Instructions (Key
Aspects)

Provide teachers the sample piece of student
work to
grade according to given rubrics.

Compare with Al generated feedback with
rubrics & ask for feedback

Seek teacher’s input on lesson plan - what do
teachers want to teach before getting
ChatGPT to generate a plan.

Teacher to evaluate the lesson plan

1. Get students to read the given passage.
Get students to respond on padlet by doing the 3
activities.

Assumption
Tested

Teachers trust an Al to generate feedback for
their students

Al can accurately plan for an effective
lesson according to teaching and
learning objectives

Students are self motivated to do personal learning
projects.

What worked /
didn’t

Enhanced Attention to Detail: Users
noted that ChatGPT identified language
issues and details they missed.

Alignment with Human Thought: The
Al's feedback often aligned with users'
own insights

Need for Tailored Content: ChatGPT
often lacked the specificity and
customization needed for different
student demographics.

Balance in Complexity: The mixed
feedback highlights that ChatGPT may
struggle with finding the right balance
between detail and simplicity.

Practical and Relatable Assignments:
Tasks are practical and relatable &
generally does not require much effort
to do.

Importance of Classroom Engagement:
Responses suggest that collaborative,
interactive learning environments may

be more effective for them than
independent tasks.
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Final Solution Description and
Rationale

Our final chosen solution was the diagnostic assessment and feedback system, which we decided to realize as an app. The app
implementation was chosen because most teachers already have access to smartphones, and because unique features of
modern smartphones — high quality cameras, touch interfaces, easy integration with other app-based LMS like Google
Classroom and Canvas, and more —result in a system that is easier to acquire, learn, and use for teachers.

The solution itself was chosen due to the frequency, density, and pain of the specific problem it addresses. Feedback is a
frequent problem: every major assessment necessitates feedback, whether it s marking answers on a worksheet, test, or quiz,
or providing comments on an essay or other writing assignment.

It has high-density: teachers across the country, across all grade levels, across numerous subjects and courses, deal with giving
feedback. Finally, the time sink is more than just a small annoyance, especially for teachers in underfunded schools who are
expected to teach and give individual attention and feedback to multiple classes, with some having over fifty students per class.



Task Descriptions and Complexity

Simple Task

Track a student’ s progress in ELA skill

areas over time.

+ Part of giving the best feedback possible to
students is understanding where they’ re at
with certain skills, and where they need to
improve, which is why we have built into our
solution an automated assessment of student
skills in certain areas based on their work, and
an area to view their progress over time. This
task was given to testers as “Please view the
progress of a 6th grade English student, James
L., in Reading Comprehension over time.”

Moderate Task

Assess a student’ s work on an
assignment and provide detailed, helpful
feedback. .

+ This task replicates something most teachers
are asked to do for each student on every
assignment, making it a crucial area to save
them time. This task was given to testers as

“Please create and submit feedback on
student James L’ swork on Assignment 1" .

Complex Task

Create a targeted quiz to assess

students’ skills in specified areas.
This task is an additional part of many
teachers’ workflow, as determining the
problem areas of their classes and individual
students to be addressed later is essential to
effective pedagogy. This task was given to
testersas “Please create a quiz with 20
true/false grammar questions.”



Visualization and Rationale

For this project, we had three major iterations of Ul: our low-fidelity prototype, which was sketched in
FigJam, a medium-fidelity prototype created in Figma, and a high-fidelity prototype in the form of an

actual application built using React Native.
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Annotated Task-Flows

Each saction has a drop:

Key Screens
apsed or expanded

wil ‘slide out’ below the

header.

From the main

{
Teachers can view ail of the giffarent C\QSS'@ 5 i 'V:C’j‘b&'}:(’;'?ze'ec'- 3 5 bebed C(-sw
class: y 1 and quicky s 4 -5 Saves L,

' € e
A

B R - P

r classos for arganization, -t numbs ) reading
E tapped, can be sat ting, mimar, etc), Th 2 ept ovar tin
a manually using the 'y s aphs are generated so teachers can e v

When tapped, class kaypad. dent's progress and delermine where (I
nfo wil slide up from d mare time.

The previe sattorm will adjust

tomize the
d image and main color for

automatic ch time the
1 o changes parameters, so they can

see in real-time what generated feedback
will lock Ik,

-_— -_—

For a Diagnostic, teachers can easlly set (Cf:“e D; wj" In thy
th nns (each s on has a certain i

type of question) and the number of

stions using dropdowns and type the calculated
sum of the et [(arrows) or deleteit en

teachar-ent necessary. Additionaly { i adback,
section y s have final say
numbers t k out to students,

® SecYm
skill_heess Qo
imiarly, they can choose G rommas Wi, /B
skt aveas he Sedues Comp.
ms should belong o
Resdig Compr. & [or T " ‘Al Generation’ throughe

ked by & purple

(Gencrare ] know exactly




Annotated Task-Flows

Low-Fidelity: Simple Task
Task Flow: Simple

“Please view the progress of a 6th grade English student,
James L., in Re; Co ver time.”
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Annotated Task-Flows

Low-Fidelity: Moderate Task
Task Flow: Moderate

"Please create and submit feedback on James L's work on
Assignment 1"
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Annotated Task-Flows

Low-Fidelity: Complex Task
Task Flow: Complex

“Please create a quiz with three sections, which each test a
different skill area, and totaling 20 questions”
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Annotated Task-Flows

Medium-Fidelity: Key Screens
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Heuristic Violations and Fixes

HEURISTIC EVALUATION RESULTS

Heuristic # Viol. (sev 0) # Viol. (sev 1) # Viol. (sev 2) #Viol. (sev 3) # Viol. (sev 4) # Viol. (total)
H1: Visibility of System Status
H2: Match b/w System & World
H3: User Control & Freedom

H4: Consistency & Standards

H5: Error Prevention

H6: Recognition not Recall

H7: Flexibility & Efficiency of Use
H8: Aesthetic & Minimalist Design
H9: Help Users with Errors

H10: Help & Documentation

Most Common

H11: Accessible Design

e & & O N O O NP, O
g W e &8 NN W e NP RPN
P, WL, PP PrPWOWNNPREPE RO
S P AN P W N NS
PO P RPN WwWe we e

H12. Value Alignment & Inclusion
Total Violations 31 11
% 38.80% 13.80%
Ranking in terms of occurrence 1 4

=y
-~
=y
o




Hi, I'm TA?l, your

Al Teaching
Assistant!

| can help you grade &
write feedback for
papers and worksheets,
track student progress,
and create skill
diagnostic assessments
in minutes!

Tutorial Page

Changes

* Improved spacing
* Added back buttons throughout

Justifications

* Improved spacing enhances
readability and ensures a clean,
accessible interface.

* Adding back buttons provides
intuitive navigation, giving users
control

@)

Hi, I'm TA2l, your
Al Teaching
Assistant!

| can help you grade & write
feedback for papers and
worksheets, track student
progress, and create skill
diagnostic assessments in
minutes!

Mid -> Hi-F

Hi, I'm TAZl, your Al

Teaching Assistant!

‘ G Sign in with Google ‘




Heuristic Violations and Fixes

Classes

Homepage (Classes)

Before

Changes ( - \ 0] English (6th)
Classes

* Redesigned to mimic feel of other ‘

pages (& phone home screens)
* Added buttons for Tutorial,
Epalkhi(GH) Settings, Profile, & Log Out : E[E‘r'“h
* Removed gradients for readability
« Added tooltip for info box

Justifications

e The redesign mimics familiar
interfaces for a seamless experience.

* Adding buttons for key actions
enhances navigation, while removing
gradients improves readability Tutorial

* Tooltips provide clear context for
information boxes. @ @ | :
etlmgs My Profile Lo Add Classes

€3 } &

Settings Profile

Mid -> Hi-Fi



Heuristic Violations and Fixes

Before

]
< Edit Feedback @

nment 1

Edit Feedback
(Editing)

Changes

» Greatly increased contrast and
readability for info text

* Altered design and color scheme
for action buttons, increasing
consistency with other Ul
elements and readability

Justifications

e Increasing contrast for info text
improves legibility, making
important details easier to read.

e Altering the design and color
scheme of action buttons ensures
visual consistency across the Ul.

-
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Johnny
Tomorroy
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TA?l Feedback
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The essay's coherence could be enhanced
by using more transitional phrases to
connect ideas between paragraphs. This
would help the reader follow the flow of the
essay more smoothly.

B2 share with Student
creativity in —oG—s _ enefits and




Heuristic Violations and Fixes

Before Progress

D Changes
¢ Progress « Removed grade < 7 Progress ®

James L. » Added info box to explain | &.’ \_Jal'ﬂes I_

functionality and data sourcing

s Added overall tab, which is now
expanded by default

* Removed tap arrows for expansion,
made boxes tap-able

Justifications

* Removing the grade simplifies the
interface, focusing on key data.

* The info box clarifies functionality
data sourcing.

+ The expanded default "overall" tab
offers immediate access to key
information.

* Making boxes tappable (instead of using
arrows) enhances ease of navigation
and streamlines the user experience.

Mid -> Hi-Fi
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Reading Comp.
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Values in Design




Addressing Value Tensions

Accountability vs. User Experience:

Detailed explanations can make feedback more accountable but may overwhelm
students if they

receive too much detail.

— Focused on providing key details & teacher is also encouraged to follow-up with
the response given by the app & break down the feedback given at a later time if
necessary.

Automation vs. Personalization:

Feedback may lack the personal touch that teachers add to evaluations. Students
might feel the feedback

is impersonal or miss certain nuances that human feedback provides.

— Focus of the app is to give feedback and hence, we prioritized automation for the
functionality of the app. Teacher needs to work with the app to provide personalised /
relatable feedback. Teacher should also be encouraged to follow-up on the feedback
that is given.
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Final Prototype Implementation




Tools Used and Their Pros
and Cons

The TA2l app was built using React Native for cross-platform compatibility, with the Expo framework enabling rapid
development and deployment for iOS and Android. The app uses OpenAl' s GPT models to generate Al-powered feedback on
student submissions, showcasing the potential of integrating Al to support educators. However, much of the app’ s backend
functionality was simulated using Wizard of Oz techniques. For example, student progress data, rubrics, and assignment detail s
were hardcoded rather than dynamically retrieved, allowing us to focus on refining the user interface and user experience
without building a fully functional backend. This approach helped us present the app as if it were fully operational, enabling us
to gather feedback from users during early testing.

While the Wizard of Oz approach allowed us to move quickly and demonstrate the app’ s key features, it also came with
limitations. Hardcoding data restricted the app’ s ability to scale or handle real-time interactions, and some features, such as
Google OAuth for authentication, remained incomplete and non-functional. On the other hand, focusing on hardcoded data
allowed us to prioritize the app’ s design, flow, and the Al-driven feedback generation, which forms the core of its value. Tools
like react-native-chart-kit helped us create visualizations for student progress, while React hooks ensured efficient state
management. The reliance on Expo simplified development but introduced some constraints, such as limited flexibility for
native module integrations. Overall, we were quite happy with the technical stack we chose as it allowed us to express our vision
within the constraints of the class.




Tools Employed & Pros &

Cons

React Native

Expo Framework

- Allows for cross-platform development (10S &
Android), ensuring wide accessibility for both students
and instructors.

- Fast development with a shared codebase, enabling
quick updates and feature releases for both platforms.

- Provides a consistent user experience for students and
instructors across devices, which is crucial in
educational contexts.

- Speeds up development by simplifying deployment
and providing tools like Expo Audio for interactive
sound effects (useful for language learning cues).

- Supports over-the-air updates, enabling educators to
quickly release content updates or bug fixes without
app store approval.

- Easily integrates with React Native Chart Kit for
visualizing progress, such as tracking language learning
milestones.

- Performance limitations could affect the real-time Al
feedback generation, especially when analyzing longer
language exercises.

- Complex features like speech-to-text or native
integrations (e.g., microphone access) may require native
module development.

- Advanced customizations (e.g., personalized quizzes or
multilingual support) may require more effort for optimal
design across platforms.

- Limited native capabilities could restrict the use of
advanced language-learning features, like complex speech
recognition or native language processing.

- Larger app size due to bundled dependencies, which
could impact initial download time for students.

- Ejecting from Expo to add custom native features (e.g.,
custom speech recognition) can become complex if needed
later.




Tools Employed & Pros &

Cons

Google OAuth 2.0

(expo-auth-session &
Google Cloud Platform)

OpenAl GPT Models

- Provides a secure and seamless login process via
Google accounts, reducing friction for both educators
and students when accessing their profiles.

- Integration with Google Cloud ensures secure token
management, especially for student data and privacy,
which is crucial for educational apps.

- Enables easy access to additional Google services
(e.g., Google Drive for document sharing between
students and instructors).

- GPT-based models provide Al-driven feedback on
student responses (e.g., essays, sentence constructions),
which is essential for language learning feedback.

- GPT models are adept at understanding language
nuances, offering context-sensitive corrections and
suggestions for grammar, spelling, and sentence
structure.

- Google account dependency could limit access for
students or educators who prefer other authentication
methods (e.g., Facebook, or anonymous login).

- Setup can be complex with managing OAuth flows (e.g.,
handling session timeouts) for large numbers of users in a
language-learning app.

- Relying on Google authentication makes the app
dependent on third-party services, potentially introducing
availability issues or changes in service policies.

- API usage costs can become high if the app generates
extensive feedback or handles a large number of students.

- Dependency on OpenAl’s service could result in
performance bottlenecks if the API is slow, especially
when students are waiting for feedback in real time.




Tools Employed & Pros &

Cons

Google OAuth 2.0

(expo-auth-session &
Google Cloud Platform)

OpenAl GPT Models

- Provides a secure and seamless login process via
Google accounts, reducing friction for both educators
and students when accessing their profiles.

- Integration with Google Cloud ensures secure token
management, especially for student data and privacy,
which is crucial for educational apps.

- Enables easy access to additional Google services
(e.g., Google Drive for document sharing between
students and instructors).

- GPT-based models provide Al-driven feedback on

student responses (e.g., essays, sentence constructions),

which is essential for language learning feedback.

- GPT models are adept at understanding language
nuances, offering context-sensitive corrections and
suggestions for grammar, spelling, and sentence
structure.

- Scalable feedback allows the app to handle large
numbers of students without overburdening the
backend infrastructure.

- Google account dependency could limit access for
students or educators who prefer other authentication
methods (e.g., Facebook, or anonymous login).

- Setup can be complex with managing OAuth flows (e.g.,
handling session timeouts) for large numbers of users in a
language-learning app.

- Relying on Google authentication makes the app
dependent on third-party services, potentially introducing
availability issues or changes in service policies.

- API usage costs can become high if the app generates
extensive feedback or handles a large number of students.

- Dependency on OpenAl’s service could result in
performance bottlenecks if the API is slow, especially
when students are waiting for feedback in real time.

- OpenAI’s GPT models might occasionally generate
incorrect feedback, requiring manual review or
intervention, particularly for more complex language tasks
(e.g., idiomatic expressions).




Tools Employed & Pros &
Co n S React Native Chart Kit

- Interactive charts allow students and instructors to - Limited customization of charts compared to more
visually track language learning progress (e.g., number | advanced libraries (e.g., D3.js), which could restrict the

of new words learned, quiz scores, test results). presentation of complex data.

- Supports different chart types (e.g., bar, line, pie) that | - Performance could suffer with large datasets, such as
are well-suited for tracking student progress in when tracking many students’ progress or displaying
language learning over time. frequent updates.

- Real-time updates from Firebase ensure that progress | - Basic charting might not be sufficient for more complex ~
tracking reflects the most current data for each student. | visualizations (e.g., detailed word retention patterns).

Expo Audio - Easy integration of sound effects can enhance - Basic audio playback capabilities may not support more
learning experiences by providing auditory feedback advanced features like background audio or speech
(e.g., correct/incorrect answers, language cues). synthesis needed for more immersive language learning
features.

- Provides a consistent audio experience across i0S and | - If too many sounds or high-quality audio are used,
Android devices, ensuring sound cues are delivered performance may degrade on older devices, affecting the
effectively to all users. overall user experience.




Tools Employed & Pros &
Cons

React Native Components | - Customizable Ul elements ensure that the design of - Custom styling can increase development time and may
& Custom Styling TA?I is both intuitive and engaging for students, introduce cross-platform inconsistencies (e.g., Ul elements
making learning enjoyable. not looking the same on 108 vs. Android).

- Components like buttons, inputs, and navigation are - Custom components could lead to increased maintenance
easy to style to match the educational tone of the app time, especially when ensuring cross-device compatibility
(e.g., clean, simple, user-friendly). for language learning features (e.g., quizzes, audio).

- A polished, consistent design promotes ease of use E‘or - Custom-designed Ul elements may not always be
students, allowing them to focus on learning rather than | perfectly responsive, which could cause issues on different
navigating the app. screen sizes or orientations.
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Main Learnings from the Design Thinking Process
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" *Future Additions if More Time Were Available
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