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l To understand student Do you struggle or haveyou  Can personalized education support
needs, we surveyed 123 struggled with math in the past?  your mathematical proficiency?
middle school students Never ® Sometimes @ Often ® Yes @ No

about their experiences

Established using user data and interviews, where students stated they
needed d personal and engaging experience.

. . . An engaging Al character with eyes, voice recognition,
Engaging Learning Experience ‘ and a speaker for conversations.
. | Al-driven support that adapts to individual performance
and needs.

V Understandable Presentation - Simple breakdowns and a screen to display images and

text.

4 ® ® 1 1 1 H with math and
:\@) Ob jeCtlve S Al Math Tutoring with the Flick of a Switch s
66.7% reported struggling
S— R with math, and 76.9%

33.3%

favored personalized

PRIMARY
: ' SECONDARY A I h e Pro b I e m education. Based on this
Increase mathematics ‘ Create an engaging, interactive, I data, we created an

proficiency among

Bconormically and aesthetically appealing interactive, Al-powered
disadvantaged simes b Economically disadvantaged students struggle mathematically, with only tool that offers tailored
students. Optimize the device for quick i : g : , support, visual

response times and a 8.7% being proficient ( ). Tutoring can help address this explanations, and on-
Provide a cost-effective distraction-free environment to . . . demand help.
alternative to traditional (o Bt pu A SR el ( ), but remains unaffordable, hindering SDG .
kel 4.5, equitable education. Testl ng Data

FACTORS
Develop an adaptive
dEViCthﬂt dEﬁ‘F&I’S % i&rﬁunpg?ﬁfydfdl::ﬂﬁﬂn T Prev;qltg’c;eb;o tests, 2O(F2)OinFstt<;tal
_ 7 lized inst tior - cCcessIblIl or economicaily ritten Response (2 points %

E;Irgferw{;::tgee c:l;'? ruction pisddvantaged Stadalis Multiple Choice (1 point) We gave 10 pre-algebra

; : E fFU i students an initial test
student's learning needs i =use Ol Use i — rOto e s Average Initial Score m Average After Score R
- Engagement & Motivation 20/20 £55:03%, about a new topic with
- Distraction-Free Design AAAL minimal background
knowledge. Following
this, five studied only
using a learning guide,

° Version 1 o o Version 2 o 15/20 ——————+9.38%

° Description: Weaknesses: Description: Weaknesses: 10/20 12.8 1.8 while fiye useFJI Flick and
Design Process - Soreenless . lowdurabilty  * Touchscreen * Poor ventiation Lo sty
A . . A 5/20 ™ ;
mteractl?n e Poor user display e to ol\/er?edtmg users improved 46.55%
e LED interface : e Minim twar i
- experience e Stowable G.SO are it more than their
Problem Definition - e Cardboard & . aesthetic Study Guide (Control) Flick (Experimental) counterparts.
The inequity our users e Not aestheticall camera
Y
faced or the problems in paper s e 3D printed e Camera lacked
our design. construction P J auto-focus

construction

oo . . ‘5 Programming
proficiency, addressing the o———— F I n a I I te ra tl o n R ——

inequity that our users

Research -

Evaluate & Change -
Evaluated user feedback
and made iterations as
necessary.

Encode image to send to LLM

face.
W 3 O : Program Start Stop Listening Images Relevant? Feed messa g e q nd Im Clge tO LLM
I ® p g Screen Tapped? Transcribe Audio Download Images Get res ponse a Nnd end function
te ratlons prpmptImage (pserInput):
° . . Send Transcribed wikh ogen("ipage.jpg", "rb") as imageFile:
Powered by User TeStlng Cmrgirg Cﬂbb Start Listening Audio fto LLM Important Info? @ in: ge = pase64.b6dencode(imageFile.read()).decode( 'utf-8")
TEE."' - DESig“ Prﬂfufype - messagq = { jzi:;;t::ﬁjs?rﬂ",

Log Important ®
Information

We developed multiple
models of our project with :
CAD to know what to SWItC h

Screen Tapped?

Worked with users to test
Flicks ability to address
their needs and inequity.

Speak LLM Response "type": "text", "text": userInput},

"type": "image url", "image url":
{ "url": f"data:image/jpeg;base64,{image}",}}]}
messages.appgnd(message)

construct. We Used the OpenAI API tO pOWer our completion =|client.chat.completions.create(
- . model="gpt-40-mini",
DE\!EIQP Pru"‘u'l‘ype - LLM We trled mCIny dlffereﬂt mOdels, message§=messages
. A : 2 )
WE' dECId-E'd fo create a but Settled on 40_m|n| due tO |t belng reply = completion.choices[@].message.content
cost effective Al pDWEI"E'd messages.apﬁnd({"role": "assistant”, "content”: reply})
O the most balanced and cheapest. return reply

Qe Re SU It [
Vents User testing has confirmed that Flick helped students learn, providing

Improvements: a personalized Al-powered tutor available anytime. It was able to

® ® s
< Itatlons Overview: i e e effectively explain concepts, provide visual cues, and output precise
Flick is an Al powered alternative to tutoring to Jaging : feedback utilizing the camera. Students using Flick improved by
e Faster response time

Kohlmoos, L, & Steinberg, M. P. (2024, May). Contextualizing the Impact of Tutoring on Student C]SSiSt IOW_inCOme StUdentS in mdthemdtiCS ViCI 46.55% more than those who onIy used traditional methods.
Learning: Efficiency, Cost Effectiveness, and the Known Unknowns. Accelerate. e More user—friendly

the fun Al character, a camera to take pictures, a
https://accelerate.us/wp-content/uploads/2024/05/Accelerate-Research-Report-Efficiency- P e Better hardware

o
SH R o speaker to initiate conversations, and a screen to CO“CIUS'O“ FUtU e

Montgomery County 2023 - 2024 School Report Card. (2024). Maryland State Department of ViSUG”Y eXp|CIin conce ptS Its audio can be slowed New I.:eatures° Flick successfully meets all targeted user We Clir.n to integrate Odd.itionql ocoq§mic
Education. d W t | d f b | e Neural Voice requirements by offering a durable, cost-effective,  subjects to broaden Flick’'s capability
Or sped up. vwwe not only madae d runctiond o BT e e e R and engaging Al-powered learning experience. It beyond mathematics. Planned upgrades
https://reportcard.msde.maryland.gov/Graphs/#/ReportCards/ReportCardSchool/1/E/1/15/ prOjeCt, but an OeSthetiCG”y pleCISing, user 9 P such as improved ventilation for prolonged usage, inCIL{C.Ie equnded C.Ontent interof:tivity,
XXXX/2024 A G i . IN A e Camera Reverse Renderer an autofocus camera, external charging ports, and Multilingual interaction, and continuous
rnen ana engagin —poweread tutor. . ; Yt : improvements driven by ongoing user
Student, H. W. M. S. (2025, June 4). [Personal interview]. y g g g p e Effective Coollng System eqasy-to-use power switch P testing and feegboc?k. J



