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ABSTRACT

Artificial Intelligence has been developing rapidly and is being
integrated gradually more into many areas of our daily lives. One of those
areas that can benefit significantly from utilizing it is the process of
education. The purpose of this paper is to investigate how student data
analysis may become a powerful pedagogical tool.

In the context of this thesis, a desktop application was developed with
the purpose of detecting the learning level of primary school students (aged
6 to 14) in English language . The application consists of four main sections:
vocabulary and grammar, visual pattern recognition, visual memory and
response inhibition. From each section specific data is being collected such
as reaction time, answer accuracy and they are analyzed by specially
trained Support Vector Machines (SVM) classifier, which provides an
initial performance classification for each distinct area . Afterwards , these
individual results are fed into another Random Forest classification model,

which generates a final decision of .t he

stud
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"name": "maria”,
“surname": "test",
"age": "9",
"class™: "'

¥

"answers": [
"answer”: "is playing”,

"correct™:

2

"type": "vocabulary”,
“"time": 30.22

A PALE oA RIERIRI
a a(&ygouris, 2025) .D

c
m
4 O’

O

E

E .
skisi-Lexia T Af AT EF
A

T

N,
mp
@)

\I\n
6

36



URt OOU? 1 AT OReé A Ao AQFRAR EIFTR GOrON RAETEVORNT EAEaOT A
3RFE OA 6ROV 36FEI TOAITTA&A E VAt EAORI O6 OGERE AT A 1
42. 3.1 oE®I 1T O OAVotahulagE a O1 £AOA
) “DZf“EAéARfEﬁ?EDéA““fHS“Q Zygouris, Ni kol aos AC\:, et al
IEE:)IAI Ogl‘l Q?}@BIO@U&) | ARBADAUBEYT OA A6 AOF O3 0O ‘r_A“rna_ T,
i ARE al AuOR& 4.41.“gOanAAIlAfE“B@ROoAIrSIOAQISR:r?@\ RS G0 0
AOC&AE? Al RE 8. 91 1 E Dia/ERDER EAlAARIORMe 51.149F , AQOEF AT
ERSF @&REI T R300I1 G,ERI Ef\félf{LRO)R}BthERFL{AOEUtg(E@"E\E’ $?APSRF\a£EIEO
Ut gRP At Al E RUAT R&AFT ERE_f SO RSRF30 ABAOF #RESO SfF
Ut al ®ORORFt SO RSRfF30 A6AOF &#RESO
Askisi -Lexia  ARO3IRA guUART
gRS? &RET ¥ 16 50
A A FE 7 > 3| A",. A -
QABET AT 424 psRri4&: d1a'3:3 bmZRPa: 7d3.%: 2
ao0adérir UOE 7 (0£ 7 ORORF 4)
Q0. 3. HRt (
A6a0r ERE] 213 2.13
OAeE?P A T E| DSRP &: 8.d21a DERPa: Sd%: 3
_ (b£ | ORORT &)
Q. 3. HRt ( .
*dz. a. = dz2U61 12 ao
Df 0O 6ARAG64&40S 6@OAT A 10i6t0 UABOOOF AT =A ARUI
Lexia 1Al a@g6i A o6st AUOUO O6RORARTIORFEZG T A A&t
URERI T 0601 ®#ROUTE St aaRE, AIA iBE &Rt DOURABRAI &O
R AGERt&ARE akEaolOil £#0SO AT A FE RUATETRIT AOE aoOiiiA
cpercentage_correcte 6 OU AOF I T Af O6F ReElI F O 60ORORPIt 7SO R
FOU TA@estEppmearly,e 60U aE@QUOEI 70O AOA O T AéEF®I RFAT
ER37 ERE, 1TE AOA 0606 AT A tUl 1T@M3RODI ET AADAT 404
6ARAGAO0S aAR3FEFA E()IFUAU“@Ar RF OO 1 AéEf & 060U 7 ERT
PO UARAT © EaRyl tité pértquesgone 6 OU  a@OEI 700 1 ARO t RO A
ER3 7 ERE. clgssificdidnie ¢ 6 OaEIl 3 OEI f EO A00aO, aEl Adaae I

37



—+
D
mp
>
>

700 146E 1AeEfr® AOAI{ ASTAGABROET

16, 608 TAI 615 AOAT{ASY.
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7.3 03.64 -1

95.3 12.43 -1

28.87 00.54 -1

52.3 00.6 -1

2.16 00.65 -1

79.9 124 0

65.9 12.4 0

70.6 124 0

59.9 12.41 0

18.54 02.43 0

57.8 11.61 1

93.0 11.61 1

92.5 01.63 1
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86.3 11.64 1
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QAGET AT dU hoRri 4: 7dz5a: DS Rf1632 dz B.14
a0aoérfr UoE g 7
Q. 3. HRY
20A0f EREY 2 °9 2.59
QAeEf A TE|DSRfA&: 6dz2a: DS Rf845 dz. &.53
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D 00 06ARAGAOS O6QOATA, 1016t0 DAPOOOT Al
o RAAT AP 0601 Ee030 ATA OA fAIRI 42000 FA aEal
OA tOOTRFEZG tfl O URt OOF o6ARAT A£OET @al Or 1 Al
correct_answersmedian_timeclassification 4217 1
40.43 -1 142.19 1
50.43 0 62.2 0
6 0.45 -1 52.21 0
110.5 0 92721 0
100.51 0 12.23 -1
10.52 -1 132.23 0
90.52 0 132.23 1
120.52 1 152.23 1
80.53 -1 102.25 1
6 0.54 -1 122.25 1
00.57 0 92.26 0
50.58 -1 142.26 1
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gas AO0OUT E URERIT1 0601 #REI  aUO UARAT 7 ERI
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qQogg RUT 6 ERI I Ei]“éﬁE“@ 6ARAA& QA\T“A\fA TAFa FA
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vocab_pred vocab_ccvocab_cavocab_ccmem_pred mem_cor mem_cor mem_cor visual_pred visual_co visual_co visual_co gonogo_pred gonogo_cgonogo_cgonogo_coverall_classificatio

10.32 0.13 0.55 -10.66 0.04 0.3 00.33 0.6 0.07 -10.89 0.04 0.07 -1

10.05 0.23 0.72 00.36 0.58 0.06 -10.64 0.23 0.13 -10.73 0.22 0.05 0

-10.55 0.08 0.37 10.12 0.14 0.74 00.05 0.61 0.34 -10.87 0.02 0.11 -1

10.01 0.10 0.89 -10.52 0.27 0.21 -10.50 0.01 0.49 10.13 0.01 0.86 1

.3 0ARA6A0S 0QOAT Moo ARKARIEAAETATTAI TAGI FE a4RE aEao
OA 4037 E t7l Al g)l Ooué E.gi [ E | OAlT & Tt ET 6’! El f)p EUOA
tP A0 o6Rt1EITFAT ATA TROOEUGA. § AOA6GARA&ARFARE 7SO
t oSt MEAOAAT AT A 7fit o6ROEAO31EOEF, akEO EGOAT 1al
6011 A6l & UOARATFERIRITTA FA O600A aEO 160R0O30 OA
TAF EAORIT 06 OMaRETIR 0.4 ABOQ U607 §RAT ROOe A AOAT Uekg A
E6l T UWGA ATEAORI O6 OOER& TE accuracy 1Al confiden
4. E E

coder AT A json ARUE®A
f

NpEncoder(json.JSONEncoder):
default(self, obj):
"""Take the data we made with sklearn etc made to
np and make it understandable fot json"""
if isinstance(obj, np.integer):
return int(obj)

elif isinstance(obj, np.floating):
return float(obj)
elif isinstance (obj, np.ndarray):
return obj.tolist()
elif isinstance(obj, datetime):
return obj.isoformat/()
return super(NpEncoder, self).default(obj)
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a A i El SEEQ t 71 Efoderg aRT @bt D EREMUBOHO ODAR
T EF AUFORRERRT ROSO UEBSPS.G UFt RUTAAQOET altil E alail
i 4& EREKt-lean aEO EOG6I RF RAUEI ARIT &7 O37PyhddAABBRGRT DODYT
E61 RF RAUEI RENqu/ﬁana’éDFfaamwuaAQOEl ATA t1T¢v oROAT ¢
TAé3zt T Al FEP 061 &AOt © Efchrfidericd) . 194 &H aA djd0@eEREE 1T TE T (
AOAAOSR@geEI tA 6ARAAtTEOA FE?Y TAIl EAO 6RAAT At 06 (
E6OEOERMARGt O6RI O, o6ROV AT EOfr Al al At 6o o6 ROARATT A
Encoder 1 01l 6t O, O 06000 1 EFfAFTRAGEI ¢t A RfOIUEBA S
i 40 O1 OnumPy 7 OO0 1 EFfAFPRAGETI Rf OO Aotho@d R ODARDT &S t
UAGOE?P Al EOaEITFITA O V34l AY 60U E6IFEIE® O AF
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root = tk.Tk()

app = EducationalApp(root)

root.mainloop()
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Ar O 7T OWN At RT e71 OUY 1T ATSVEADR
ERAAT EGA Al A > =

§ Threading :HIRERT 1
@ro oARARuao

;
ﬁzamimrfDEbEreBtErAea‘r‘ T Al
iSéeegdA aEa Ol A0SO (
TA PEO UGRANSRE aerUSDCD)éA
OET T OAET A1 £ARS? E E

m
s
g

1 Math - HIRERT T 06
OA AOSROeEI |
Random :&l A f EO &aET
Statistics : &l A 7 60 )
QAée3t EGOAIT 1T AT 3
E6l RRE6& RE Al RA
Time : HURE R TEGHGAAITA T #EE
Datetime :QAf AARAUEIT ¢
Re: I—URERIT\\(A)()OIIEQrAT “AI
| R )

=a =
>
cC:m»

E

{ a él
T ltertools : HHRERT T 06 Ol E@f Al Al A t E OfraRds ® 5 A
GIF.

"""" P EUART OA&F, anipOxd
RUAT ET R1 1 £OE ﬁeo ARF ERE EI
gAY 1T UOROSY. GET 1 OUd Ui Mo ET
U il OB EDED t,T“
6601 Ee630 RE tI1E

I 630f Al

. QRART BAE TRIF @R & 14670 O
E [
ROEr o1 1A i

- O ™

D
>
(@)
pel
m
Py

45



self.root = root

self.questions = self.load_questions('questions.json")

self.preload thread = threading.Thread(target=self.preload_example_gif and_sound,
daemon=True)
self.preload_thread.start()

self.root.after(100, self.create_widgets)
self.root.bind('<Configure>', self.on_window_resize)

(0} r
ARUOT 1 &t ET Tt OAY 60U AOFT Y ROEEI O UR&RPEFY 1TE
RUAY EY RI 1 £#0E RUOARFERE EVTFETE@GFAT t?PAO E EUART O/
0AF EEEQD T Backitmhaindngnu® Aot Ff A REIEGA toOU O 1T AeEF &b
POU, O RETEQGO todOU O ET6ATAEUFTTtY? O6RtTEIFAT OA
O 1 AeEf & fERTAF OREI F ERartédovard .1 ARGl 4 8,1 16QIf eaRE,]
60T T AT A UORA EQUOAlI UR&RI 16 7T 4eE uUORA OA EOTA
Ut Ofintto _background) G6ET A E RUOARFERE aEil OURAED 0O 1
UR&RFfE, toOU agOEf Al TAIT O aARIT OO T AOt OEY 1 Al
a30 10UiT o614 Eo6il OAer cQAéEf &F & & ¢cgil 6ATl AEUPT T (T &
RUAYT ET RI 1T £0OO 1iEAE £AOD RE al i twidgetD@) 6AGEA@BDROT I T R
Aot R6ART A FEY RUOARF ERET

def create_widgets(self):

self.student_button=ttk.Button(self.canvas,
text="Student",
style='Flat.TButton’',
command=self.show_student_form

)

self.student_button_window = self.canvas.create_window(
Xx_center - 150,

y_center + 150,

window=self.student_button

)
self.set background('intro")
E U T oor
0E3éUOE A A Fe OUT f i aékeE o6AR
0ROR6 A& 2REEITOATAT 1ad ARF ARET Y ¢+ OU 6ARAé3ROU tEY E
EOERAOG6 Ol E®@F AT 1T Al AUfPt1T AF A UbsOI OAgGeElI ET O&OU
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al ARt &RET? 70U qAﬁAqaRQU ~TAT 1 00606EFTEQ RFE
al Ol OUeEQY® EOQCaAaEITFITt Ab tROARTA f ET RUOa&aRF ERET .
on_window_resize(self, event= ):
x_center, y_center = self.get_center()
if hasattr(self, 'introduction_text'):
self.canvas.coords(self.introduction_text, x_center, y center - 100)
if hasattr(self, 'student button window'):
self.canvas.coords(self.student_button_window, x_center - 150,
y_center + 150)
if hasattr(self, 'background_image'):
self.canvas.coords(self.background image, X center, y center)
440 ET 7 O DRRER &

g ARUIT1T & OétOE to6St E@OATE 1016tO0 RE ARUTTt RP
¢cgi 6Al AaEUFITTtre. JARATAFS é&A AOATUéE® FO Rfaalc
06 OPEY U6 Oa&liTEFAI TAP& FTE al&RVTEIA ?PEY EUART OAs
441 gl RAASA&® Rt O1 UEZSO
_QAf 4 O o64rETA T0T6tO0 FOU 7T0UT61 03 c¢ciAGEFP &f &
EOARAETI A 11 @RE? 1t E? RUOARTGERETAQSTh odnk Tsit ubdiein t E f lo!
fET RUAY ET RI T £#OE?Y RUOARF EREYT , FEY 06 OOAY ORQFE I
Aot A RPOIUE@GA tEY ARUIT & OétOEP, aElAase tO 1
Fﬁ Og Tﬁ éémE“f“é ‘I‘“A“I AF“O“U “ET 0Al \é EUFG ItCFBI ARG GO R("fﬁ(]? I‘Aé. Fﬂ $ AE
Rf~()t UEpQD@JE{“ aj“f\ﬂ F)R[EF LT“AEi ,q5§k5 @q§g$W) EiIIAAN§@A?DEERi’£II UEQ
FQC") QéEf Q@Of‘fl“lAT aja éIHAﬁE@Q\EpQE/@WdGﬂHeée) , . E @iggets A
al AARau OOt Al 1 AfeSroy)ET EOF Ol &7

self.canvas.delete(self.introduction_text)

self.student_button.destroy()

at ERSY 1 EFA, aETl OURAE® VAl EiuUAOgeEl AOA OAC
A6OF ET 030 FEO UaRaAT EORAASBET | QabRAE AT Ar 17 104£R EXOT (A,
E63001 O, FPEO EITVYTOA VAl 0O EogoEaO AAbhtids) 30 1 Al
toOU O 1 AeEr &t eA ORFEOIFRRAPOAAHABRH IO F Y RORE AF ET 7
cContinueé TE O 06000 oEVT 1 OAET GdbaakeAalboiOARES | RO R AU ER
dAOA 1 AT Edrf Al creite RiGyOE(RF EARRIEA OA aE7 ] OURAzREAIA F EO
OA 7 0o O68br A ARF O UEtaAT AETOT AT A RFEO EUART OAa& C
al AUET RIT RT? &igrid@)l .t AGEY OAT 1T & o60U AT O OUeE®G?r Al E¢
P 0o OeEr 630F Al O EfPIY A EY, aElIl Aa&® fA 1 EQOT EOA, R?F
El RAASA®F t 60U O UR&RFE? 61 EV toRrd) OAERERIT 21086 Ol £&k
1Al E AOF gRt ObWJE AARATOA U6 ARUEI RUOOU&, 1Al R?Y
F O OeeEf 6O30F AT 1T Al FA T0O0UTo61 & 606U AOAUERée& AO o6
EQaEIVTFITt 6ARAAEIFAODA AODtAT AfOOIRF O UEQGC
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name_label = tk.Label(self.student_form_frame, text="Name
font=self.answer_font, bg="#F18E6F', anchor="w")
name_label.grid(row=0, column=e@, sticky="w', pady=5, padx=5)

name_entry = ttk.Entry(self.student_form_frame, width=30,
font=self.answer_font)

name_entry.grid(row=08, column=1, sticky="'e', pady=5, padx=5)

name_entry.bind("<Return>", self.handle_enter_key student_form)

self.student _entries["name"] = name_entry

DEZ Y AeE EI RAASAz®, AUE] EOERAOG6OI Eddf® A&f f OORA
6T ETF ROTt AT O 1T Al OA F fcus Eff A RATBEN & 35t AA OIEAT S Al
61 0 AT ERE 1T Al ARDORE OBIORAASAz

9 ET RAASA# ¢go@oEaO aAAili130é aEO EGOAI AB6ARA
3 RF E OA ETUAOQ&EF AlOpiliodeRA TRE AiURGe O ARLOTT AF A t 7 AO
AOET TAOEIT 1171V RE AUft, VAT t?PAO YTAOET Y117V O
61 ETY 7 ROT OA®&RET 14f1, OA 06ARAT £OEl ¢t O T EQGI EOO ou
1 EOt Eo61 RF RAUET fOpiondlicR@e OV REQI EA@O&r AT 7O 10114
60U EVYTFEITEQ® AUt & fE TEI?OURAQGA

class_label = tk.Label(self.student_form_frame, text="English Level
(A1-C2):", font=self.answer_font, bg='#E18E6F"', anchor="w")
class_label.grid(row=3, column=08, sticky="w", pady=(©,10), padx=5)

class_entry = ttk.Entry(self.student_form_frame, width=30,
font=self.answer_font)
class_entry.insert(e, "Optional")
class_entry.config(foreground="gray")
class_entry.bind("<FocusIn>", self.handle_focus_in)
class_entry.bind("<FocusOut>", self.handle_focus_out)
class_entry.bind("<Return>", self.handle_enter_key student_form)
class_entry.grid(row=3, column=1, sticky="e"', pady=(5,1@), padx=5)
self.student entries["class"] = class_entry

QEf & Aot FfEO RUOART E Ribcesa Btidemt JormB E @EATF OE 6 46 ET A
i OUT 6Cobthued f EY Ut RT A¥ 7 OU T AeEf & g RUAY EV RI T A£O
AT A OA EI £AAdBEI FfEO ORetfEFfA #SO RfOIUEGSO 606U E
600 AOFfFT 1T RORET 1T ABORAARAGI I ARIREFTIr RFO t OOT A &
ET TV QOA, ETUAOQeE]l 1T &0UT A 1460600 RF OO UR&RFE 1T AI
UR&Rf E OA o1 BIA RERFA=REIOT UEGA. 31 A6AI F &REIT 60l
ART éit? RfrO tOOT A TAl RfO EozO4 O,AIE GA 11 BA ORR
ARATT AT A TAIFT @@ AAAOGIEEADNDO EAO aAaEQLEBOL?2 T EOtf DA
AOt OR? O1T UA T E o6E&4 ARATTAFA. gut ROD® OeIEAEB&E|I aEa O
I E® Iselstudent _info6 T AT 1 Af ARFRAUE]I FfA RfOI OEGA FEY U
EUART OA& AT A FEO AOAROE FEY aoOidait @At , 1 Al 3 Of A¥

messagebox.showerror("Error", "Name cannot be empty. Please enter your name."

return

if re.search( , hame):

messagebox.showerror("Error"”, "Name cannot contain numbers.")

retur IT‘
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def show_next_screen(self):
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if self.current_question < len(self.questions):

question = self.questions[self.current_question]

if question[ ‘type’] in self.remaining_explanations:

self.show_explanation_screen(question[ type'])

self.remaining_explanations.remove(question[ "type'])

else:

self.build_question_ui(question)

else:

self.save results and finish()

<
Qre

(]
Y = T A’

m»
;s A
. TP

w— THO — Tt It —
> Qo
I-I-If

O My >+ 2

1 7

>
-

4

Pl T SN

& M2 M > >+
m> M o> @
—~ O -
C
)H |'|'|)

;g -7 = 0O O

=

m: O Mo C)¢$ > OO
>

o)
e 63 C) -

- a\ >, (e

)
&
'3
N
Q

@i oMY

—_ -~ ’

Qr

pe e L -
-~ O)(‘D) -~ g M = —);U)Cf
4 4 o ’
o
X
ma =
Q
>
oS8 >

— Qpn (=) )>) O) Qxon 3 FH‘ >; -~ s
Py
_—) o - &‘ -’ w;

D M
OCMIOoW C
m: me Oy M7 mp >
M m> >+
20>
m o

M-

Q

N -~

4 3>

—+

-~
W

@)

—_
W -

48



451 oEI f OURAOGA J ARAAEI AT 4F SO
dzU61 74 1016t 0, UARKODEOAOIRBFEI ERF EQ eA RWOERFAERE
OOt ©3060F ER3FEREYT, RUO&ées?t TEOIT OAPOUjsanAézt Al
ARUE@ZO 1 Av. go601 £AO0OSt & Ashdw exfiahafidR fs¢te@n 6£. RYU CRALRG AERYFEE ROl
AUf & a/AUEF Al St 0ARATEFf RO feOoabuldngd Al i HIE EARREE RE|
EROUOR@GA AUP & Eo6IT AAET 1 GIFIF A &I6TORIAA RUEQKA&U@
Iae

(0] (0]

EIseIqu(Daﬁnonrtﬁlrldi@ PE PO VAP ATTEI O 1360 tET
i A AEQOBET . aerEI OA AOAuEReE@ 1T Auo3
U6 ARUOUO 3 aIAuORErGF% RAAE
) agoOET A OR@QTA

TEZ 7A OOtTA A
t

q

|

™ - ;U;

m X
/m) -
— 5

EH\()4()4)>¢()¢CZ¢QD Q&

-
FH\ -

3 O
T
EQ

OA TAT

L‘JA@QE

I
aimhﬂﬁsﬁ iTA UROOIN : |
E C@IAA UR U TUREDD.A E1 U ADWD aihlbin AdgainfsiAA Dka ayp
P OO 6608S0O T A playgeikatpledt OB UDA QA EREQD
AT ETTt OA & 3topleka@fleAdnd dontiiel®d & R 7
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play_example(self, gif file, sound_file):
frames_to_play = self.gif_frames.get(gif_file)

animate_gif(frame_index):

image=frames_to_play[frame_index]
self.gif label.config(image=image)

frame_index += 1
if frame_index>=len(frames_to_play):
frame_index=0

self.animation_id = self.root.after(96, animate gif,frame_index)

animate_gif(®@)

sound = self.sounds.get(sound_file)

sound.play()
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452 gE1 F OURAGA 7 EY aOidVicdbRayA oEO I 1 OAGOU
QEFf A FPEO ET UA4OIoRARAaED loiiigriGBE EFf eF RUOAOF A O6R3F E
P OU oEODIdIOMMWONERT Af geEI 101 6t0 E 6ROabOT & fOU 61/
Oéet OE Widgetsf AU 60 ARAAEAAT WADEYG?r Al EUeée3tr E T £e0Oaodr
ATA FTEO aEil OURAGA T Al ‘tEO ETUAOIRE FEY 1T4eéeE
®uild _question uiog RUO&RF ERE 1 AT a40E0 &ER3DBRET EAROUFT &
AOt GRF O1 UO 6 ERI a%H T IOGAGAI AORB @G0 40S T £AROF ¢t ET O
iTE FEO ER3FERE FfEFYT fRAUOURZ B P

f (quedtion_text_id &

question_text = question['question']

self.canvas.itemconfig(self.question_text_id L
G6ETFTA E RUOCARTERE 1T A7T AT AaAQOET tFIf BBARtEICHICH A
¢self.vocabulary_start_time = timettime) ¢, OET 1T O4 FfEO 1 Af AARAu& tOU
1 RAf &REI P OO URt OO0 A6tANF EREAUGEIU HAG EEBOUO a
AbARAQT ET AwidgétsO1 WH@A aEO AUOUO aEi |l OURAEeEQ®, TE
O

éA AOF 171 ROROUTE ER37 ERE TEBTTOA@OC@rAL&rUéOO@[ElAI P
7T OUT 61 & A6AOF ®RESO T AT 7 A all ACRIGR 460300 & EAI E53EGROD rasal
i@ﬁefl‘z‘r‘ AT A OA 0bdAOA4& Uﬁ‘eém‘iéaél‘[fet\@axmaﬁzmmAl@ErE‘t‘:‘)
P O 1T AP T Y 3EaFIBTAEWD GO ¢ T ETf OURAQA.

self.vocab_widgets_created:
row = @
col = @
button_index = ©
for option in options:
selection_frame = tk.Frame(self.answer_grid, bg="#E18E6F',
highlightthickness=4, highlightbackground="#E18E6F")
btn = ttk.Button(
selection_frame, text=option, style='Flat.TButton',
command= o=option, idx=button_index: self.select_option(o, idx))
btn.pack(padx=2, pady=2)

selection_frame.grid(row=row, column=col, padx=5@, pady=28)

self.vocab_buttons.append(btn)

self.vocab_selection_frames.append(selection_frame)

col += 1

if col > 1:
col =
row += 1

button_index += 1

self.vocab_widgets_created =

3 RV OortOselection frame EGOAT OA T EI f OURAE® St AOA

Oof
14eE 10UT 60 A6&AOFEREY. o7 AO O TAeéEf & EoIT AAEI
6 ERIT AR 4 Thigiightbdckground ) AU 0D BT Al RMOU OA aEQUOET o610
E6oi T OAse ¢t OU. gO3  Golni Oiovi BEGOAIARAT 1 EOAOT Rit ¥ 060U
AUFtT AP A f1 7Y EoOIT OAAEr A@AO§EBESH®E RIE OA ORD&DE E 2!
10Ui 60 RTFE e/ARBRAOJG) O, BRFARB HE3FPERO RPFE éARE
aE3Ff ERE RP &l E AET OREI AUOAOEFfAT E ARAT 1T & T AT OdA
1 OUT 61 &4 T6A00OOUO RFI Y eAREITY (1,0) VAT (1,1).
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else:
button_index=0
for option in options:
btn = self.vocab_buttons[button_index]

frame = self.vocab_selection_frames[button_index]

btn.config(text=option, command=lambda o=option,
idx=button_index:self.select_option(o, idx))

frame.config(highlightbackground="#E18E6F")

button_index += 1
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a0 0BeEl OA RETEISeE® tifl RPFEO @al A RUOARF ERE AQ
it0O0 EAO AUOUO fETEI3REI Ol ERSt@&REI? TEBOIT OAQBOI
RSRF A A6AOF @REIF? Aot fI1t FETEUFADEEOLOEROIF ERE
AUf &, E EUART OA& Rt AT AfAETI ,f B AsARFIRMRIEA fOU RIfED
URERI 1T 6601 O3RATE EO6AQEITEI T AOATAT AT EDOT | BRBEERREI
T EUAOT V& 1 A4eEREY AI A Ad1 OTt AERE t#OU 1 AéEf &. D£
al AARVWA RUOEUgeEF Al T AOOOIT A TE TAFABARBAROED RBD
RUOA4 Rskholk Fhext screenE 06 OGA EIT AAUET O 71 O6RAGEI OA RU

submit_selected_response(self):

if self.is_processing
self.is_processing
answer_entry = {
"answer": self.selected_option,
"correct”: is_correct,
"type": question['type'],
"time": question_time

}

self.answers.append(answer_entry)

if (len(self.vocabulary_consecutive_attempts) >= 1@
sum(self.vocabulary_consecutive_attempts)>=9)
(self.vocabulary_total_questions == 5@):

if self.vocabulary_ total questions<=25:
self.vocabulary_stopped_early=1

self. c13551fy _vocabulary_ performance|()

QARART 003 a1l T Bisubmit_selected responses URERT 1 66 OT E@F AT E 1T E
self.is_processing E 06 OGA A60f RAGEI RuUA&AT1T AP A 600 éA 1060RC
T AGEP & 6A7 O3 Riontifu®6o OOURG P AD UORAT 1REDGRAUAETAROA . ¢
ARU& EQOAI pEUa&t 1Al tRO EOGOAl pEUa&t, 106AQOEI
PEO AbAOFERE. OQOE 7O 60U EIRAUEGEQ® REASAIFIR AN EA G GETO
i3alTA OA ETFfETI ARET 7O 70611 4fl 13al17A aud & 6ARA
T OUI 1d.ET RDAVA SO OQAf EAORI 0601 Ef 30 eA AOAT UeEQD
UsOT EUAT AT O P EY EOtfPEFA?

453 0El Ff OURAQGA 7 EY adMdmbrAROA QO&i EY

af AO F ERT Af OREI FfE TEIfOURAGA P EY E alOl i1 AROA
0f1 7 & gRAA&tiT EOEY OQO&i E¥Y, 1T ARS Pt E?Y AOAYIT ERETY
Aot 3 ASTEFIOBT 6%7 1 OeRETI E aOi11AROGA, E EUART OA& :
ATA FEO Ul 66 OCERE fEYT aodi 11 ARGAY TE 200 T AT EIVt
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E
Ol aoOvii AROGEY oEBdIT T OAGOU 1T AT 30
heck_memory responsetd OU ET AAUEI fEO E@OROa p
UAGOE? Al E U hubhpad gHB RERKG#EEN Upositions 6 E R 1 AU
button positions = [ (3, 1), (0, 0), (0, 1), (0, 2), (L, 0), (1, 1),(L, 2), (2, 0), (2, 1), (2, 2)]

for i in range(19):

e~

row, col = button_positions[iﬂ

btn = ttk.Button(
num_pad_frame,
text=str(i),
style="Small.TButton',
command=lambda number=i: self.memory_on_number_click(number)

)

btn.grid(row=row, column=col, padx=2, pady=2)

ET t¢f1 AUET YR30
F4& Aot OfIEET F ROT
@ TfEE OO BMA FEWBDAD
ASt FEO aURY O1 gA
U A E f ROA, t ARRE
A TRt A Aot UARAT P &RE
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RUOAUET A, E C
6 RORART t RITE

(self.memory_level) &
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if self.memory_level ==

random_number = random.randint(1@e, 999)

elif self.memory_level ==

random_number = random.randint(108@, 9999)
else:

random_number = random.randint(10e00, 99999)

self.current memory sequence = list(str(random_number))

autfOU AUET AQGOEIT ruhUnemory tial &R UDR®RE FERIET e ET 7 OO
PE 6ROaOlI &, ETUAOUJEEI| GeAreally. AR U EofE] FTARQIREARTG 06 O
EOF O & afer(PATOAA OA 6 ROARAT T Af UREI FfEO EVF Al ERE FtE
P OUY ARIT é71 037 oABREABRTAROI Eofr SO0T EDAaDADERERSEED
Ao O AT 306F EF Al fO 1TRUITT A0 61T ETFTROItATO tO O
61 ETf ROT OA&REI FfEO AdA&AOF ERE t OU

run_step(given_index):
""If it ends show numpad for user™"'

if given_index >= len(steps):

self.canvas.itemconfig(self.question_text_id, text="")

self.memory_get_ready_text.config(text="Type the sequence:",font=self.question_font)

.memory_entry_widgets_frame.pack(fill=tk.BOTH, expand=
.sequence_start_time = time.time()

.root.bind('<Key>', self.memory_on_key_ press)

.root.focus_set()
else:

content_to_show, duration = steps[given_index]

self.memory_get_ready_ text.config(text=content_to_show, font=self.memory_display_font)

self.root.after(duration, run_step, given_index + 1)
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Ot1 1t O1 6V ERGless,d EE PIRIDARF ERE T EFf AAAGOET RfO R
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FEO AbAOFERBREBIUI 0601 30F Ar 7O 600fd1 1 RFO EORSI
61 ET? ROT OA3 Of At ABEUeEQAYT Aot 7O OURITt 7OU o
RUEal ART £#OE OA al AUEIT RgGeEPAT 1TAIT ¢ti1? a30 1Eetaol

dz0 EORS1T Af ST £00 61 ETfROTt AT O Oet OEYT TE T AeéeE
RUOA RT rRe@ry _oh_number click6 , E O6OUA O6ROReAfFEI 7O AOF O
TErAéTEfrrrmnoxy_usermputo E O6O0OBA AOAOE3OEI FPEO EFI Y A&
al A6 E1 O UR&RFfE? AUft 060U 61 ET ¢t ROI OAEQD

memory_on_number_click(self, num):

""Update text to what user inputed"""

self.memory_user_input += str(num)

self.memory_users_input_display.config(text=self.memory_user_input)

QE O oBefctedl AT & BFf RUOABRMEREBry on _d ete_clicko E
P OO FETEUFAGO UARATF &RA A6t ,TfAH NHEIOEAT BFED FAET AMGE
AT A 7 00 UR&RT E

memory_on_delete_click(self):

"""Delete from variable last numbers everytime, and update display"""
self.memory_user_input = self.memory_user_input[:-1]
self.memory_users_input_ display.conFig(text:selF.memory user input)

QET & EO 6ROadl & tEY EOEBRAOBEOERAOHAC
PEO TEI?fOURAQGA ¢t OU o6Af & Ar O FOU 1T 4eE o1& fROU.
6ROadI & ¢t EY Al Ol 6uegA?, T Aée3tr ail AuUOREFPIT A& 160R
Al 01 GuegA EO3 FEO al Ao EI] T Al OA ETUAOI RFEQ
@nemory_on_key_pressé6 AT O3EIT 0O 61 ET7ROItAT O 10106t 0O, 1AI
60U 1 A? E Gackspacedtiedse 0 EU GO, T AT E@® AOF gRf O1 UEY RUC
aRAROUO AOAltmszaRmﬁ??”TOTTE%;@ET FPEO EI RAASAG
0 At eRiidrosn f O OdntlnlmeﬁRroEC) Oet OE, tO Rré&dai & FEY 1 A?F
T AT E Ot AE

memory_on_key press(self, event):

NTRT]

"""Handle Keyboard pressing.

if event.char.isdigit():
self.memory_on_number_click(event.char)

elif event.keysym == 'BackSpace':
self.memory_on_delete_click()

elif event.keysym == 'Return’:
self.check_memory_response()

ol Aol Ol t AERE T ET  A6&O7F EREYT 0RAAT At 0601 E@F /
&heck_memory responsesE 06 OBA ET AAUET EAO E A6 AOF ERE EQOAI

if self.memory_consecutive_correct >= 3:
if self.memory_level < 3:

self.memory_level += 1
self.memory_trials_in_level =
self.memory_consecutive_correct = @

self.memory_consecutive_wrong = ©
self.memory_main_frame.pack_forget()
self.show_explanation_screen('memory_check')

.end_memory_test()
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elif self.memory_consecutive_wrong >= 3 self.memory_trials_in_level >= 5:

self.end_memory_test()

self.root.unbind('<Key>

self.run_memory_trial()

' aEC RU3EIT 1 AOAZOAY Aot AOt O
élg?UOAEIA 6AI3?.§.I§I,§TA fOU Q‘\éIO‘\Um“EGIO/EaOU DROO\?A@A‘G\MQ\
fﬁU“GI“I;T f\ROIOA@OU GR!O é!\E‘mIA:JHQf”EBJ?ﬂEﬁGFtSREK) 6\0—\0 CflE}Q
a0l 1 T ARGA 1 Oe&l EY, 1TAIEJF Al E RUOA&ARFERE U8E38UOE

D EO6tT EOO Rfaal O, ladalyze ts€duenck paRdohod FAFOEERE 10 6A 61 C
aAél a, 601 Of I T & AOal URE, El al74 RFEO (TDE@G}WSRE
fET EJOAI OA AOAIlI 3REI [ A6 AOF &@REI T f OU 1T AéET &
cot ROe T A4e0Or & AO.

is_exact_permutation =
trotter_distance = -1
permutation_path = []
for i in range(len(all_permutations)):
if self.memory_user_input==all_permutations[@]:
break
if all_permutations[i] == self.memory_user_input
is_exact_permutation =
trotter_distance = i
permutation_path = all_permutations[:(i + 1)]

DA 6R37 0O EO6@P6EAOD 6t O TAF AT EFRA 70O ol ®e0F 7.
T AéEf &f AOEOAaRFEFTA AOGt f(]E OFUERIO:Rért {r 6SEDI ruAEuMCSAOI PEAU
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for digit in correct_sequence:
if digit self.memory_user_input:
count += 1

digit_recall = count / len(correct_sequence)l
digit_recall = round (digit_recall,2)

position_matches = @
i=g0

while i < len(correct_sequence) i < len(self.memory_user_input):

if correct_sequence[i] == self.memory_user_input[i]:
position_matches += 1
i+=1

position_accuracy = position_matches / len(correct_sequence)
position_accuracy = round(digit_recall,2)
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original sequence list = list(sequence) _ .. .
- = for i in range(1, math.factorial(n)):

sorted_sequence_list = sorted(original_sequence_list)

id_sequence = find_one_permutation(id_sequence, directions)
n = len(original_sequence_list)

current_perm = [mapping[i] for i in id_sequence]
id sequence = []
ﬁapp%ns = ) all permutations.append(”".join(current perm))
or i in ge(n):

id_sequence.append(i+1)

unique_permutations = list(dict.fromkeys(all permutations))

mapping[i+1] = sorted_sequence_list[i] start index = unique permutations.index(sequence)
partl = unique_permutations[start_index: ]

) part2 = unique_permutations[:start_index]
directions = [RIGHT_TO_LEFT for i in range(n)]
all permutations = []

unique permutations = partl + part2

first_permutation = "".join(sorted sequence list) i .
all_permutations.append(first_permutation) return unique_permutations
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https://www.geeksforgeeks.org/dsa/johnson-trotter-algorithm/
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if question_image:

self.visual_pattern_question_image = tk.Label(self.answer_grid, image=question_image, bg=M'#E18E6F')
self.visual_pattern_question_image.image = question_image

self.visual_pattern_question_image.grid(row=0, column=@, columnspan=2, pady=(©, 40))
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btn = ttk.Button(
selection_frame,

image=option_image,

command= o=option, idx=button_index: self.select_ option(o, idx)
)
btn.image = option_image
btn.pack(padx=2, pady=2)
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elif question['type'] == 'go_no_go':
self.all go nogo_images = []

for i in range(4):
self.all_go_nogo_images.append(question[ 'target_image'])

self.all_go nogo_images.extend(question[ 'images'])

extra_images = random.sample(question['images'], 2)
self.all go nogo_images.extend(extra_images)

random.shuffle(self.all _go nogo_images)

self.gng steps = []

self.gng_steps.append(('text', "Get ready...", 2008))

for image_path in self.all_go_nogo_images[:-1]:
self.gng_steps.append(('image’, image_path, 3009))

self.gng_steps.append(('pause’, , 2000))

self.gng steps.append(('image’', self.all go nogo_images[-1], 3@e@))

O6ARABGAOS 13alil EoE®ial & T ARGA AUf&. J16
aET 1 OURAE® T 1A TORFA (self.all _go _nogo_i mages)
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run_go_nogo_trial(self,step_index):
" Run a trial of go no go, whether for
self.is_processing =
if step_index >= len(self.gng steps):
self.classify_go_nogo performance()
self.current_question += 1
if hasattr(self, 'go_nogo_container'):
self.go_nogo_container.destroy()
self.show_finish_screen("Go/No-Go Task Complete!™)
return
step_type, step_content, step_duration = self.gng steps[step_index]
40 E aoOiliAR@GA aEO _ AUEI 7 EITElagsREAl ,6 OF m@@@EQE
E‘[\f I§| /EREI ‘I‘ Al REN\(") EBEEE\\E“I‘?\E OAQOUO EUE Da BIA O L{ROO“
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if step_type ==
self.go_nogo_label.config(text=step_content, font=self.go_no_go_font, image=""

elif step_type == 'image':
question = self.questions[self.current_question]
if step_content == question['target_image']:
self.current_is_target=
else:
self.current_is_target=

self.gonogo_start_time = time.time()

image = self.load_image(step_content, size=(30@, 300))

if image:
self.go_nogo_label.config(image=image, text='")
self.go_nogo_label.image = image
self.go_nogo_label.bind('<Button-1>", self.handle_go_nogo_click)

elif step_type == 'pause’:
self.go_nogo_label.config(image='"', text='")
self.go_nogo_label.unbind('<Button-1>")

self.root.after(step_duration, self.run_go_nogo_trial, step_index + 1)

&l A ZIEAUEQGRETRET ET F OURAGAY 1111 70U 1TAGET &,
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a0l 11 ARGAY T Al EOERAOG6OI EGFATl 1100 tPAO TTA EIN
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146010 alolt 7111 &FoRDSGARTERE EIGQIOGRAGRET OO0 URY
PO 1117 #OU 1T AeEfae VAl 7O YV Af AARAUET 1T AT ET AAUE
A6 OFP ETE® EITt OA F”eft,oc‘)‘r‘ & t 0l 1TAl AOATtAst AosoOe
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if self.is_processing ==
self.is_processing =
reaction_time = round(time.time() -self.gonogo_start_time,2)

if self.current_is_target:
self.target_image_pressed += 1
self.go_nogo_reaction_times.append(reaction_time)
else:
self.non_target_image_pressed += 1

classify vocabulary_ performance(self):

percentage = (self.vocabulary correct_answers / self.vocabulary total_ questions) * 1ee
percentage = round(percentage,2)
self.vocab_avg_time =round( statistics.median(self.vocabulary_question_times) ,2)

df = pd.read_csv('vocabulary dataset.csv', delimiter=';")

&l A 1 A4eéeE 1E i AFOE RUOARPERE 10166t O, FO 06R3
TAf AT T ET OU RUOt1TOU aEadi £0SO EchAQRaUH:M?T@RoSt P PE
al al ) Opasess®006UT E aE] RE O6ROEAOG37TEOO U6OI EUAT A] O
AUfF 30 AT A T 4deDF EBOOTOI ARMROZBAOS ET VTt OA ABEIT OOQBRETR AI
1 60f A1 O ¢t OU DFEpd | OARG@AL SRE ¢ OU TE0T T OAGOU Al RI
ET 6AAEURE, UUROOFf @oeOUIE OA AUOUTE o6ROE?f OI T AREI
uf TAUOOUTE 7O 00RORDF 2RESORBRI 3OO0 1 ARO URt 00O AC
6AREI 7O 100 A1 O TAl OA E0AAET tO RUTGERARTAFA ¢

features = ['percentage_correct', 'stopped_early', "avg_time_per_question']
target = 'classification’

df[features]
df[target]
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scaler = StandardScaler()

model = SVC(kernel="rbf', class_weight="balanced', random_state=42, probability=True

X_scaled = scaler.fit_transform(X)
model.fit(X_scaled, y)

ERI Ao EN OERO® pER AED 4 Ut
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P11 A @ESR30FAY fi1F o610 BE ADOAN AF EBVWWUIGFREAR RI é1
AOAT 3 ETROEREB3WBEOO YT EUAT AT O VAl TEI?OURAEQG T E FPE
DZ E RUOMAUBIOGYCHE ABROET A T AOOOTT 6601 ET £#OA UARA
Rit 0OU? Adlaksifichtion Abss){ AT OoETT OAEI 7 EO ET 0AmfaEURE.
ORGeEI t¢tl 7O 7100t £1 6 A URERI 1T 0601 ®RET ARAT T 17V ¢
aeEl MmO ATT4& VAT 631 EY, AT A OA al AUSROREIT 1Y AT 3¢FE
5 ART t e&E P EC A fFA £SO RftUS A E@C
ORQeEI] P 4 I FUOUATtFEFA P E

EZOAI R A 1

ER

student_df = pd.DataFrame([[percentage, self.vocabulary stopped_early , self.vocab_avg_time]],
columns=features)

student_df_scaled = scaler.transform(student_df)

prediction = model.predict(student_df scaled)[@]
probability = model.predict_proba(student df scaled)[a]

class_labels = [-1,0,1]
probability per_class = {}
for i in range(len(class_labels)):
probability per_class[i-1] = round(probability[i]* 188,1)

self.test_results['vocabulary'] = {
"prediction’: int(prediction),
"confidence': probability per_class
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df = pd.read _csv('final classification.csv', delimiter=';")

features = [
‘vocab_pred', ‘vocab_conf_-1', ‘'vocab_conf_©', ‘'vocab_conf_1°',
‘mem_pred', "mem_conf_-1', 'mem_conf_8', "mem_conf_ 1",
‘visual _pred®, ‘visual_conf_-1', ‘'visual_conf_©', 'visual _conf_1°,
'gonogo_pred', 'gonogo_conf_-1', 'gonogo conf_©', 'gonogo_conf_1°
1

target = 'overall_classification’

ai 01 OUeEQY E EV 6AQAEURE 7 OU 1 O00F A1 OU, RE AUf & ¥
®andom ForestdA Of O S\WCI6AOU URERI T O6 01 @RATE AIT A 717 &aoilil
I AT ART AT A A R EOSARE
3 > T A i 5 O
df[features]
df[targetﬂ
model = RandomForestClassifier(n_estimators=100, random_state=42)
model.fit(X, y)
student_df = pd.DataFrame([student_features], columns=features)
prediction = model.predict(student df)[@]
probability = model.predict_proba(student_df)[@]
(eYo)s AT O1 7
A ET T3¢ TA FET
confidenced OU AUE I Al A TEO A6aOf ERE ¥ u 1T AI f EO AG6OEE
RFEO Oét OE f OU dEEIOd ADB0&OHAN 18TAOF .El EFf &#ROUT E O6 ARAT af S
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Overall Random Forest Model Accuracy: 67.33%
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self.student_info,
self.answers,

s": self.vocabulary total questions,
elf.vocab_avg time,
/" :self.vocabulary stopped early,
t": self.test results| ulary']

"{self.memory total correct }/{self.memory total attempts}”,
1 self. memory avg time,
': self.level performance,

lf sequence_analyses

“{self.visual pattern correct answers}/{:
o": self.visual pattern avg time,
t": self.test results|'visual pattern’]

"{self.target image pressed}/4",
alarms™: self.non target image pressed,
e": self.go nogo avg time,
s": self.go_nogo reaction_times,

']

rall classification™:self.overall classification

GeET A AV O1 OUeE@® al Aali ARGA EAARAU & F SO R
Gtudent_resultsjson 56 AT A OA T 60R0O30 OA ET0AOI R?P 630 RE Eot
EY6AIl aEUFT Y O3. DAATETRIT AOA, al AadeEl o6R3FfA FO
POU FRAUDOOF OF T AeEf&e VAl OAOAARAUDET OTt171TERE Tt EC
P OQpEncoder AT A affEAUE@FRSIOREET 830 & Qumpy ( £UET AOAT UeEQ
6 ROEAO3TEODO T EUAT AT 0O)
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username_label = tk.Label(self.login_form,
text="Username:",
font=self.answer_font,
bg=M '#E18E6F ')
username_label.grid(row=0@, column=0, sticky='w', pady=10, padx=10)

self.username_entry = ttk.Entry(self.login_form, width=38, font=self.answer_font)
self.username_entry.grid(row=08, column=1, sticky='ew', pady=10, padx=10)
self.username_entry.bind("<Return>", self.handle_enter_key login_form)

password_label = tk.Label(self.login_form, text="Password:", font=self.answer_font, bg=Hl'#E18E6F")
password_label.grid(row=1, column=8, sticky='w', pady=(10,28), padx=18)

self.password_entry = ttk.Entry(self.login_form, width=38, font=self.answer_font, show="*")
self.password_entry.grid(row=1, column=1, sticky='ew', pady=(190,20), padx=10)
self.password_entry.bind("<Return>", self.handle_enter_key login_form)

~ AR NN W s\ W A w BN
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process_teacher_login(self):
"""Process the teacher login credentials from direct variables."""

username = self.username_entry.get().strip()
password = self.password_entry.get().strip()

if username == self.teacher_credentials["username"] password == self.teacher_credentials["password"]

self.login_form.destroy()
self.canvas.delete(self.login_title_id)
self.show_student_results()

else:
messagebox.showerror("Error"”, "Invalid username or password.")
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.students_tree.
.students_tree.
.students_tree.

.students_tree.
.students_tree.
.students_tree.
.students_tree.
.students_tree.

for student i

self.students_tree.insert('’,

info[ "nan
info['s

info[ 'ag
info.get
date_display

left_scrollbar = ttk.Scrol

left_scrollbar.pack(side='right
self.students_tree.pack(side='left’

self.students_tree.bind('<ButtonRelease-1>,
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', 'date_time')

st_container, columns=columns, show="'head » height=21)

idth=95)
width=95)
=", width=48)
', width=58)
', width=85)

student_results:
info = student['ir
date_display = student.get("date_time",

A")

, iid=str(i), values=

S (list_container, orient=tk.VERTICAL, command=self.students_tree.yview)
self.students_tree.config(yscroll=1left_scrollbar.set)

', fill='y')

, fill='both' )

, expand=

self.on_student_selected)
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click_action = event, key=quiz_type: self.display_right_panel_details(key, student_info)

for widget in [card_frame, title_label, info_label, classif_label, confidence_label]:

widget.bind("<Button-1>", click_action)

dz0 6 ARAGAOS P T AT o} 10 R
aET 1 OURAE®G? Al JambORBE B4 REERD AJA T RAF AET 7 OO0 3060
60U 0AT dmerbolye) Al6 7 E AERBMAREIO T AER®YT T EF 7 EFP 1A4RFA
o1 ART O, O Pl O YAI O EfFIY A EY FEV.

O ARR? Edlisplay center_panel summaryda E1 | OURAE@®?F ATl OEUSRI RF & E
RUOOGITT & Aol Ot AERE 60U EVf AlERE O dzETT1t}? OAFE
EGOAI E T1tOE, 60U TE O 6AFfFET A E6AO0OS FEY aEO EOI
A6OfETE® tO fETTTt RUT 6iARPARTA 611AD TaEsG OU EARREIE TA O4
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final_classif_frame = tk.Frame(center_scrollable_frame, bg=M"#f8f4a9", relief='raised’,
width=208, height=198)

final_classif_frame.pack_propagate( )

final classif_frame.pack(fill='x"', pady=5)

overall_class = student_info[ 'overall_classification']

prediction = overall_class['prediction’']

confidence_breakdown = overall_class['confidence_breakdown']

classification_text = pred_meanings[prediction]

main_text = f"Overall Classification:\n {classification_text} ({overall_class['confidence']
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tT E¥Y RFEO OetOE. UGoEIFfA AOATtASY TE FfE O6ARATET
al AUOREFfT T ®UBRBDABOEREI A FEO T Eo6f O ER&F ET UAOI RE
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g RUOARFERE o6add_vocabulary _ detailsd E@OAI U
iTE6f OT EREI 30] REBROEDADAUABGARAGF EF A aEaOi £AOA ¢t OU |
16 RUAY EVRI T A£AOA, 1T ARA RE aRtUO E6AQAT EGEY, alAf
i AeEr & YAl aEi |l OURAE® TE@TE@O PO 06000 6ERI AUEI
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full_text = "Individual Question Performance:\n"

question_number=1
for answer in test_answers:

time_val = answer['time']

if answer['correct’
else: correct_mark= "
student_answer = answer['answer"]

full_text += f"Q{question_number}: time: {time_val}s {correct_mark} Answer given: {student_answer}\n"
question_number += 1

Df E RUOAUET A, OR Ot E fA RUOO
AR U Esgniimar§ _datad A EGUOOOF AY 7O fETTTt RYOR, #0000 1 ARO
6 Rt SROY rERlArIﬁYKTFmﬁﬁﬁiNﬁ@AF.éETTODﬁAE' TTA OE
Ao Of ET £ART AP A FEY OEUAOI YT & OQAEGEREY, to60U o6AROU

ml_result = summary_data.get('ml_result"')

if ml_result:
confidence_dict = ml_result['confidence"']
prediction = ml_result['prediction’]

pred_meanings = {-1: "Below Average", ©: "Average", 1: "Above Average"}

ai_text = f"\nAI Prediction for Vocabulary:\n"
ai_text += f" {pred_meanings[prediction]} ({prediction})\n"

ai_text "\nConfidence Breakdown:\n"

ai_text " « Below Av eragn (-1): {confidence_dict['-1"] PAUN
ai_text " « Average g {confidence_dict['@®"] Fe\n"
ai_text " e Above Average (1): {confidence_dict['1"'] }%\n"

ai_label = tk.Label(parent, text=ai_text, font=('Arial', 12,'bold'),
bg=M'#fefsff', justify='left', fg=[1"#1B3851")
ai_label.pack(anchor="w',padx=18, pady=(7, 5))
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full_text = "Level Performance:\n"
level performance = summary_data['level_ performance']
for level num in [1,2,3]:

performance=level_performance[str(level_num)]

correct_count = performance.count(

total_count = len(performance)

performance_str=""

for result in performance:

if result:performance_str+= "J/"
else: performance_str+= " X"

full_text += f"Level {level_num}: {correct_count}/{total_count} - {performance_str}\n"

D E RUOAUET A 6ARAUET 11T A TEo6fr O ERe AOA&T URE ATl /
AT A T4eE 1E1 OOS1T £OE AY O1 OUe oA RPEO O6OOA AKaSRE ¢/

i in range(len(performance)):

answer = test_answers[sequence_counter]
analysis = analysis_list[sequence_counter]

if answer['correct']: correct_mark =
else: correct_mark= "
time_val = answer['time']

full_text += f"\n Expected: {answer['expected_sequence']} | Given: {answer['answer']} {correct_mark}\n"
full_text += f" Time taken to answer: {time_val} seconds\n"

full_text += f" - Digit Recall: {analysis['digit_recall']*100}%\n"
full_text += f" - Position Accuracy: {analysis['position_accuracy']*180}%\n"

if analysis['is_complete_reversal']:
full_text += " - Pattern: Complete sequence reversal\n”

if analysis['is_exact_permutation']:
distance = analysis['trotter_distance']
full_text += f" - Johnson Trotter:\n Spotted permutation ({distance} steps away)\n"
path = analysis['permutation_path']
full_text += " - Path: {path}\n"
sequence_counter += 1
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"Performance Summary:
"e Correct Targets: {summary_data['score’']}\n"

"e False Alarms: {summary_data['false_alarms']}/6\n"
Average Reaction Time: {summary_data['avg_time']}s\n

full_text =

full_text +=
full_text +=
full_text += f"e

reaction_times summary_data['all_reaction_times']

full_text += "\nTarget Reaction Times:\n"
target_number = 1
for time_val in reaction_times:

full_text += f"Target {target_number}: {time_val

target_number += 1
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¥ Learning Level Detection Chatbox

Continue to Next Section
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