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Abstract: With the rapid development of digital technology, programming has become a basic skill for learners.
However, beginners are often frustrated by frequent code errors that affect their interest. Large model tools based on
artificial intelligence can help learners learn, but their effectiveness in education has not been specifically studied. In
this study, 18 Python error codes for two programming problems were used as data sources to test two mainstream tools,
MashOn and Code Copilot. The results show that MashOn and Code Copilot can achieve 100% coverage and 80%
accuracy, generating complete feedback and optimization recommendations. MashOn is inferior to Code Copilot when
it comes to optimizing code. But MashOn's five rounds of heuristic tutoring are more instructive for beginners.
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1. 3]

HFBRSRREN SR, BECRAFIHEGEBBAE., HAE0F T AR R AR
F, RlEREYE, HEADH, REETYLgE, Pt H BT 2] e A T 21F
I (Eriimit et al., 2020). #F 50K B, #1574 1o @3 0E 9425 AR R T IR R B L 89 447 BT
Ae AT HH 55 5] 09 £ 25 A3 (155 etal, 2021).
AT R b Bea KR AFH AP 51 K T A2 2 A% X9t A= 2l 3F . AI-STEAM iRA2
RIS X5 3] e R FRA F A ESHAEZHF 7 |k R £IEAZZ (Hsu et al,, 2021). CGAI
(Conversational and Generative Artificial Intelligence, 38 XAz £ i KAL) 9K H & A
BAERIT AN AR, i+ H A5/ RS A R A F 4 6) 3 (Akpan et al., 2024). £ XA LA
At TEGBP ATt AA S ) F R E T miGNE&K, AERERZOITF, Kmfk
PFRIFEWQFIAR, FBFLFIAH N 2R, FEHATFRITEERAZF ] PR A 40
T2 RAERFAATFRGIIET R ZBERLET MR T EZH? AFTHFLEELARK
BATE, REZSHIR, DTSR LFANEFE L5 ) HHFRERRDGHE SR
71, AT EAERBAEKT PO, ARLAEARBEKET THOREST®.
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2. BRSME AR

21 BFALFRGFELARA TFREHKT

RNIFFRT ENERALTRBERGBELILATRAFAENT I HERE. WuFAT
A E L5 3] b ik Fe R AT, MET —ANET AIGC B RAZF 3] -FERBRIE L
e ANPEAC Y 52 5] AR I Ao £ B BT AY S 3] B Hh . BB, Al P AT 52 4 695 3) R ILAIE Ao 52 A4 3
LAT A H 0 F ) K ARE T R, TR F M FEWuetal, 2023). Maranga ¥1£ Al £ &
Refn B R BN S AERAZF RO L, AERFEANFEGERKF, FRAELIFEAR,
1R 3t mAE# H AN ML (Maranga et al., 2024).

Sarsa ¥ 4R 70 4% Al OpenAl Codex A M ZmAZ4%: 2] (OL3E T B fF & 75 A=K R 7)) Fo X 2D
fRRERE ) . K4 d Codex BFNAEMMBMAELIMALSLAMMY, FHLOLETEL W
15 fi# & 77 %5 (Sarsa et al., 2022)0 2 IFIE T ARIEA LA AL P-4 57 4 57 5] 3t 69 A8 L H A%
HF R, TRKIBIRGOHFRE R, Lee FFAT ML THEXFTHATTHA
%, WA RIREF 5] Ao AL R B R BP BT IR A 5 A T LR AZIRAZ 18 3 69 5 3] [ AF,
12 FHITRAE A AriE L6945 F(Lee et al., 2023)e TR, ALHRBRKIHTHRAET L3
— F R F I FRAEA, F 3] AR A BB e R0k R IE AT GG KR
22 RFALEFM S FEE L AR TREHF

— A o 5 T DGR T RAEHKF T, 45 CT (Computational Thinking, 3 %
#) ZHEA R TIOTFRF BT R, VO8RS A MNRAESF S RIR(Agbo etal., 2019). # G
IAE%% 5 GAI (Generative Artificial Intelligence, 2 & AA LA L) FATERE M s a9 %
PR XA FTAMBEGRALEEF F, AR RANDERE X(EZ T etal, 2024),

e )i AR d, F AR AR IF AR EAR A A 52 2] I AE PR B A TR R AR B 5
TR, AR TR R T AN AT R, LERIEF A7 AL 569 By F 2 (Denny
ctal,2024). R, HIMAABEKTFEEL Al TEGHI, THRERZHZ ERES )
B4R, R %X IEHALIAL R AFR AR A S (Sheard et al,, 2024). T L, JFAERT ¥ £ %
FANIFRIKA TR ERFEIARKET .

ZE, YA RAREZRTAIFTRIKERKTNFICXET, ATFRTIFLESF
HAMRFALEAL, FRBRZEATEN A ZFRAGRRBFRABIEZFEAFLEREG S
R FREOEERA R
3. Hrgitfe
31 FEIEL

AR FATIRE K F 8945 £ (MashOn) -F & #= OpenAl ¥ #9 Code Copilot 1 A A48
Mg KRR TR, 4 E (MashOn) AAbFER® K5 F 2023 F 10 A 27 B £&, AT AL
AR FH—RRBERITRL, €T 2024 FALTHASNSFHF AN “AFR+HFH
AR RGFRBER, ZE N &FHE AARE LIS 69 KRB KA 2 F 494K % - Code Copilot
£ —# & OpenAl 5 GitHub F&4-4f & 69 A T4 48 3R 5 69 X 25 4 sk L £, StackOverflow iE X &
A 2023 F AT RA RTRE LT EARTRLE ALFTF AT AT E AR T AL
RADfEFE, 21 An KA BEAT 20 At 3K A AT o
3.2. LKA

KA 5L MR AR A 69 B A8 T B X T B2 KR T Geeksforgeeks -F& (# 4k GF -F &, https:
//www.geeksforgeeks.org) o GF FE&R—ANF AT RZHHFIFE, HERFAETAEY
RARAL | AXAD M XA S b B )T 2N . BF 5L 4% Fibonacei Sum P12 (FERARZ K 7] K
#=, https://www.geeksforgeeks.org/problems/fibonacci-sum1423/1) 5 GCD Array ¥ # (& kK
B KA, https://www.geeksforgeeks.org/problems/ged-array--170645/1) 1E4 £ %= %, ©
1348 T 5 3 & L F R LEM 5 A LR, BANFARG R RS A4z T GF -F6 4 Pr
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actice DSA #3£TF, #£5i5F A python. GF -F& W AELXNIFER T L AWE: (1)Wrong
Answer (B #F WA) , BPA £41%; (2)Runtime Error (& #R RE) , BPiEfTH451%; (3)Time
Limit Exceeded (& #% TLE) , BPAFBAZFL; (4)Accept (R AR AC) , BPE#H, A AR
ANE) AL 69 Submissions & T, &= AR R XA 5 A AR T =K, —H4F 5] 23
*3=18 1 RAD . S A2 4T 3K

FRAIAEEFILEE - RDGEBRFEL, RERKERTHEERENORDEH LHE G
F -F & #4703 5F BARGEB M)XK, BR548i KA & o %) L4 £ bR E-F & Tutoring - &
T Code Correction #23% (https://ezcoding.bupt.edu.cn/ai/CODE_CORRECTION/create) , #= O
penAl ¥ &9 Code Copilot #23 (https:/chatgpt.com/g/g-2DQzU5UZl-code-copilot) - ARG,
KRR T RABEIRF AT oM. Kt ALE, S AORAREGRARD T H L4 ERH
shBATIFM], FILRRABEITER,
3.3. HFESH
AR REFF &R FAAREN B S RATREE RN LT L ERDEE, 2 EfMmn
TEEER. HEEETAARELEREG RRBEE RGN A R R, BPE L4
R, R 6 ik A R KD, B A KD 2 K 6g B i K-F A TR o A8 B KA R A fig
SO, # B KRR AR A ST A R R GG R e REAE A E e U S AR T AL R 69 KA )
AR KRS AN EEPG S, B RBAG LG RDGEBRELTME, WAk T%
T AR 255 e ) ARR%, PEAEAR S
(1) Fibonacci Sum 4% H
Fibonacci Sum &2 B 4 5] 77 XAe N 24 B 1 Fr=. H ¥, Problem description £ A% B 4 3,
Example & 74 4 #2 B £ K 490X F 1], Buggy program & | P #2 A2 A ik 18 53 /8 4% 37 ) 694X 20
1% F1 B — LA Al AT 6 247 IK
Prompt to Generate Feedback
P’m working on a Python programming problem. The current program below is not working well. Can you help by
explaining this program, describing the bug(s) in this program and fixing it? Below I first provide the problem
description and then the current buggy program.
Problem description:
Given a number positive number N, find the value of f0 + f1 + {2 +... + {N where fi indicates ith Fibonacci number.
Remember that f0 =0, fl = 1, 2= 1, f3 = 2, f4 =3, f5 = 5,
Since the answer can be very large, the answer takes modulo with 1000000007 and returned.
You don't need to read input or print anything. Your task is to complete the function fibSum() which takes an
integer N as input parameter and returns the sum of all the Fibonacci numbers from FO to FN.
Expected Time Complexity: O(Log N)

Expected Space Complexity: O(1)
Constraints:1 <= N <= 100000

Example:

Inputl:N=3 Outputl:4 Explanationl: 0+1+1+2 =4
Input2:N = 4 Output2:7 Explanation2: 0+1+1+2+3=7
Buggy program:

{buggy_program}

B 1 % T Fibonacci Sum # B 494% |¥] 7 X A ) &

%A1 MashOn -F & 49 £ S B 15t 40 B 2 P o MashOn -F & R A 46 8 K X# 5 %: #
— % Intelligent Question Review A2 EFAN KK F] . 4EFRZH 0 S5, AEFEREH R
I, H At FF BT @ k%P A6 EE id42, % —F Code Analysis A £ 2 3,
kg, MEAF & fib_sum. N ARE, @) H A0l & 48 R <A T d SRR EAR 69 XD 5% AL
i$42, % =% Key Point Guidance # § = 5 X X R 7, % ¥ Detailed Guidance $2 5 v 5
#m R, LR % A Correct Code %4 i AL G 89 X2, VAR Code Comparison #2414k
AT )G 69 KA 3t EL .
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------

B 2 % T Fibonacci Sum A H /£ MashOn -F & &9 &£ # & it
1% A4 Code Copilot #9355~ i B 4542 B 3 BT 7. Code Copilot A EAN T @A TH & : &
MR F R K, BB H R, KK EF K F X BOA 7 @8R T S A7 69 K5 R
Explanation of the Buggy Program, L.k £ B 3 S AR 32 2 69 M F 5 R BU4E % 32 H 48 ) OE 54 5%
# 75 & Correct Approach, X JG # 4 #£ 1L )5 69K Fixed Code Fo R L 5 69 K55 X 42 & Key
Points, & /& % X4D &9 32 3L Suggestions, | T Z LK, Key Points #= Suggestions (5 XA
A3 p Rk

B 3 X T Fibonacci Sum # B /& Copilot ZmAZ T H 49 & 5% 3F 5~ B

Fibonacci Sum ] A2 49420 42 R 4oty & 1 P, AANGRAZ T AT AL B 100%49 F 2 %,
BPST AT P AR 69 RAD BEAT ff38. SRR T AL, B4 % 7 &, MashOn -F & 49-F %
A2 % T8 3] 80% £ 4, Code Copilot #9-F A5 H £ Tk 2] 719% A 4. B, —F*FTi%F
RO RAG P Ae 71 TL-F L £ 5. 122, % Code Copilot AL )G 69 K AL 3 =T vLid i ) sk 69370,
@ MashOn -F & &9 XA RALRE 77 #H £ .
% 1 Fibonacci Sum #2 5~ & 40 M) 45 %
- MashOn Code Copilot
Gl i | - i

Al Z £ R NES R Z £ R JE R
£A BEE | HHE g BEE | WHE g

%4
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testl.py

WA

100%

60%

TLE

100%

75%

AC

test2.py

WA

100%

66.67%

AC

100%

100%

AC

test3.py

WA

100%

75%

AC

100%

25%

AC

testd.py

RE

100%

100%

WA

100%

100%

AC

testS.py

RE

100%

80%

AC

100%

20%

AC

test6.py

RE

100%

75%

AC

100%

100%

AC

test7.py

TLE

100%

66.67%

WA

100%

33.33%

AC

test8.py

TLE

100%

100%

AC

100%

50%

AC

test9.py

TLE

100%

100%

AC

100%

66.67%

AC

(2) GCD Array # H

X T GCD Array # B 429 77 X A= A 54 B 4 Fr=, %45 Fibonacci Sum |7

Prompt to Generate Feedback

I’'m working on a Python programming problem. The current program below is not working well. Can you help by
explaining this program, describing the bug(s) in this program and fixing it? Below I first provide the problem
description and then the current buggy program.

Problem description:

You are given an array, arr of length N, and also a single integer K . Your task is to split the array arr into K non-
overlapping, non-empty subarrays. For cach of the subarrays, you calculate the sum of the elements in it. Let us
denote these sums as S1, S2, S3, ..., SK. Where Si denotes the sum of the elements in the ith subarray from left.
Let G=GCD( S1, S2,S3, ..., SK). Find the maximum value of G that can be obtained. The array may contain
duplicate elements. You don't need to read input or print anything. Your task is to complete the function solve()
which takes the array arr[] and its size N and an integer K as input parameters and returns the required maximum
GCD value.

Expected Time Complexity: O(N * x)

Expected Space Complexity: O(X), X is the number of factors of the sum of all elements.

Constraints:] <=N<=104 [<=K<=N 1 <=arr[i] <= 105

Example:

Inputl:N=5K =4 arr[] = {6, 7, 5, 27, 3} Outputl: 3 Explanationl: Since K = 4, you have to split
the array into 4 subarrays.For optimal splitting, split the array into4 subarrays as follows: [[6], [7, 5], [27], [3]]
Therefore, S1 =6, S2=7+5=12, 83 =27, S4 =3 Hence, G = GCD(S1, S2, S3, S4) = GCD(6, 12, 27,3)=3

It can be shown that 3 is the maximum value of G that can be obtained. Thus, the answer is 3.

Input2:N=3 K =2arn[] = {1,4, 5} Output2: 5 Explanation2: Since K = 2, you have to split
the array into 2 subarrays. For optimal splitting, split the array into 2 subarrays as follows: [[1, 4], [5]] Therefore,
Sl =1+4=5,82=>5 Hence, G=GCD(S1, S2) = GCD(5,5) = 5 It can be shown that 5 is the maximum value of G
that can be obtained. Thus, the answer is 5.

Buggy program:
{buggy_program}

B 4 X T GCD Array A B 4942 5] 77 X &% A &

AL R AN

%A /£ MashOn -F & 69 £ R R I 4 B 5 A=, &L& 2% : % — % Intelligent Question Review
IR AR, IR A B AR GAZ PRIk 15 AR 09 T iR A iE e o IR AE AR v AN T @ R AF R % 9] AL
09 EE 42, % —F Code Analysis KAn454L., TTiTH4&EE. GCD #+H. FHAKF L5 GCD
P ARIRE LR BTy @ R B AREG XKL 2 HLid A2, % = F Key Point Guidance 42 i 2%
kXA F T, %9 F Detailed Guidance 1 i A F ¥ XA T, VAR % ¥ Correct Code

4 b AL G B9 X AD,

from typing import List
elass Solution:
def solve(self, N : ir
n = len(arr)
tot -

if total sum X Ki= @:

return -1

def ged(s, b)

AR Code Comparison 24K ALAT & 69 K25 3t

K : dnt, arn : List[int]) -> int

return 2 4f b == @ else gcd(b, a % b)

max_ged = ©

for 1 in range(K)

- sum(arr[i::K])
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% A8 4£ Code Copilot 89 £ R4 B 6 A, LeLa B % B A THAKFoot H AR,
max_sum #9i% Fl. BEIFI. GCD i HFH A% A % & GCD &9 43 HHART AT a9
2054 3% Explanation of the Buggy Program, 2 K& %8 total sum K A=, total sum &9 & F K&,
# & HAE T AL Bk K GCD v+ #2 i iF # 69 /K55 5% 2, 7 & Correct Approach, X JG #2414k
G &9 K44 Fixed Code F= £ 4L G 69 X 25 X 4 & Key Changes and Features (4 % T Fibonacci
Sum #) = & & &) Key Points 48F)) , ®/GLH X4 H % K 2 47 Complexity Analysis. MK F]
1] Example Run A= 3F 4K 2 64 32 3 Suggestions.

m

B 6 % T GCD Array # H % Code Copilot %42 T B 49 £ sk R
GCD Array W42 E AR M 25 Rdm & 2 FTo7, AAFE MR E R TELE] 100%, BRiZAL A

AT KA ARGy FL RSB N o A5 AH % 77 &, MashOn -F & 89 -F #4548 £ 29 4 65%, Code Copilot

BT AAF R EL A 66%. B, ZH 3T iz F A KD R ) LU £ 5], 122 % Code

Copilot AL G 894X 25 & i3 M) i@ i F94 Z T MashOn F & .

% 2 GCD Array 42 /5 5 #0045 R

iz MashOn Code Copilot

. (] s o
KA o e m | e | IE | L | e | IR
£ | RAR | WAE | . | BEE | HaE | L0

testl.py | WA 100% | 66.67% WA 100% | 33.33% WA
test2.py | WA 100% 100% WA 100% | 66.67% WA
test3.py | WA 100% 50% WA 100% 100% WA
test4.py RE 100% | 33.33% AC 100% | 66.67% WA
testS.py RE 100% 100% WA 100% 100% AC
test6.py RE 100% | 66.67% TLE 100% | 33.33% AC
test7.py | TLE 100% 100% TLE 100% 100% AC
test8.py | TLE 100% 0% WA 100% 0% AC
test9.py | TLE 100% | 66.67% TLE 100% 100% AC

4. LR 5

AAF 5L BT AL dR 69 55 £ MashOn -F & #= OpenAl 49 Code Copilot BN LA LT E, X T
ANGmAEP) A 69 18 49 Python 2 ix KA AE A MK B R, R SHTRA T A EXDEHE, 218
Fa kAT @ b9 R AL, FRFUT &,

(1) ALHGELTHAELAEF T T T XL KGR FF 09 F K

#F 7% % ¥, MashOn #= Code Copilot 7 & % % £33k 5| T 100%, 4245 4 F £ 3 7T & 2] 80%,
AE 5 A R A Bt A A B, A AL 77 &, MashOn #4:# F Code Copilot.  MashOn
BB RARXFEFAFERN T ORI FhE Rt A0, KALTEMNELF]
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Mo BAFHT Ak ZAFEFIR—F, Bp “EF| A" | TN MashOn £ %4 &2 a5,
AN R, AmEE AT E Lo

122 KA T AARM— LRI IRGIUABRR T, BPAREELEARFEING SR
Ko Blda, 3T 5 1P, HAHS AP ERITE N=1, BLFFHEFFZMHETH foriin
range(2, N)o 2% 20 E-F &A% F AT XA ik, ZWNA N foriinrange(l, N)& 7 Ko TR H
A KRR TG KRR, 45 H a9 KA R LA P A F B Mo
(2) ALHEFREFTHEABEHKIFEKAGRBEKGIIEFHE X LG E LG EE

ARABEAT &, BARE2AFPAAGZEME TS | AR, 1225 2 ARG LT
AN E 1IN AR %, FRE2ANAFAGRDERED S, AATL
PR T R A R AL 0 A BBy, ARG SR K- R IT T, HLE %
HIFEHFIRF I FFAEASEEHE RN REATH,

I, R AE—EERE, 0 (1)B AT E OB R R E A AR R XA f R
FRFe gL egEAR, mE, MARBRT GEFRILBIRGRIBELEHN, TRZ A2 E
AAR PR EF LR LR, ) B LA RBEA % KR ERR, THREFEARFLLERGE
MR K, 2Rt AT KRR T EA AT, AT ALY RIKARERKT G ELIRE
MFE 1% 2 R T B ATaY R R IR,

5. RkE#
AR, FAREKERSHZF. 5if S £ A 0952 KA E VIR 2 A s AZ it d, B

WA R I, RFEPIT HIEEFRALES AT @, dmFF kX THRRBLF S GRD2
AL T A Ay & B A 69 B 7.

6. Ff

ALA 2020 FEERARMAFESHTF—MAIRA “EATH P 2R SREIFREH
AR BIRSTIE TR (S5 :BCA200086) 49 U B b A 70 A R o

BE LK

WE AL, BRE & % (Q02]). KEABEMEAT A ALY REERL. Bk
HH AR, 42(4), 29-36. https://doi.org/10.13811/j.cnki.eer.2021.04.005

BER, KWiE, BARE, hE & K% (2024). £ T GAI #9415 TAZH 5 D4 £ ABLIME F
0 R R A 5 —— VAR AR HF A ). BALEH FF 5T, 45(9), 61-68.
https://doi.org/10.13811/j.cnki.eer.2024.09.008
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