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Novice programming mistakes and difficulty of debugging in
learning Ruby on Rails
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Abstract: We have analyzed the log files and Git repositories submitted as assignments in a web application development course
using Ruby on Rails to determine the causes of students' mistakes. The analysis showed that there were nine exception errors that
occurred while students were working on their assignments, and that there were eleven error patterns that caused the exception
errors to occur. In this paper, we investigate the number of attempts to fix each exception and the time to fix it, and we clarify the

difficulty level of fixing each exception for the students.
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ActionView::Template::Error 0.85 0.79]1 4,5,6,7,8
ActionController::RoutingError 0.39 0.75( 9,10,11
SyntaxError 0.39 0.67 8
NoMethodError 0.45 0.53 8
NameError 0.39 0.40 8
ActiveRecord::PendingMigrationError 0.00 0.13 2
ActiveModel::UnknownAttributeError 0.03 0.03 3
Encoding::UndefinedConversionError 0.00 0.03 1
LoadError 0.03 0.03 1
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(Ruby D A Y v R) RIFOHEN 5. FEFRH Sz b
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LT A T2 TRHRIRERD L FETRICZ T — R RAET
% (EP1).
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® WZarybha—J%ERT 5. BAEIX rails generate
controller images index T 5. ZDEAEIZL > T, —
HEERROEZDO index 727 ¥ a vy&ad AR
ImagesController 77 7 A & index.html.erb &) B = —
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class ImagesController < Application
def index
@images = Image.all
end
end

2 2 b —Z Rk
<% @images.each do |[img| %>
<p>& A4 bIv: <%= img.title %></p>
<% end %>
3 B = —ftalf5l (index.html.erb)
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TR ETRAL DR EFRD (EP11)
Rails.application.routes.draw do

get 'images/index’, to: 'images#index’
end

4 V—F 4 76 (routes.rb)
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7 7 A VTBRFEE B EIXBNZHIBR LR WWER Y, Rails 7' Y

=7 MERBE®ZLBEE TTXTOERNTEERIND.

K 5icr 777 ANOf%ERT. LT, (A~ (C)DONE

WZOWTH 5.

(A) Web 7T U¥NET78AEND L Started TIHEE D
HHAAREE EbICEBEIND. ZOHT
1X”/images/mew” D /X AZxf LT HTTP J 7 = A D
GET A YV v RTCERMXH Y, Completed THAE 5 5 H
B SH, HTTP LAR R E LTH =TT —N
BELLEZLERTAT—FAa—RThHD 500 &
MEFR SN TV D.

(B) Rails 77U —varpay hn—598 2 —%5%
ITLIE L E BN RET DL, BiShO 7 T 24 X
T—ERP e 7 AT S A, ZOFITIE,
ActionView::Template::Error & W 9 fil4h 4 & & 6 (C
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A% from for & XA T I A LTI Z ORFISRIFA
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(C) Eio (A) LFICURLICTZE®ALT, EFETL
7S a OB TH D, — MMLBENIEFITKR T Lo,
Completed TIEUE DITICHID L AR ADAT — 4
Aa— & LT200FBAFLESNTND.

Started GET "/images/new" for xxx.xxx.xxx.xxx at 2020-07-16 02:39:48 +0000
(A) ()
Completed 500 Internal Server Error in 98ms (ActiveRecord: 0.0ms)

ActionView:Template:Error (undefined method 'from_for' for #<#<Class:0x0000
Did you mean? form_for):
1: <%=from_for @image,url:{action: :create} do|f|%>
2: <p><%=f.label :title,) & A4 FIL'%>
(B)  3:<%=f.text_field :title%></p>
4: <%=f.submit' B %' %>

app/views/images/new.html.erb:1:in *_app_views_images_new_html_erb_ 238¢
(9)
Started GET "/images/new" for xxx.xxx.xxx.xxx at 2020-07-16 02:39:48 +0000
©  (zm)
Completed 200 OK in 46ms (Views: 44.9ms | ActiveRecord: 0.0ms)
5 17774/ (development.log) D
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Ty v a COBRBTIOR S L7z B RE & IS5 AL REE,
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(3) EFRRQ)THIIMERNIE LIZEE, FISMERE HTTP
U7 X FOIEFRNRFE—THLHRITUEOE Y v a v
BRETD.

(3-1) HTTP L ARV ADAT—H Aa— KM 500 FD &
E, F—=7—%#VRLTWD AL, BEOH
SOMYIRLERE T Y b T 5.

(3-2) HTTP L ARV ADAT —H A 2— R 200 FbD &
X, ZHEICLDT AN ITIBKT LR L, Yk
Ty a VOBITIORES N BREZ T Ny T TR
AT 5.
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« rails new Kinsta; cd Kinsta

+ Gemfile(Crails-i18n%38/0 LUbundle install %179 %, 0
. )
. r&
= E

ALY -V EBFBRET D j
slmagesIY ~O—3 (POY3VIBERL) ZERT 2. 2
. S
+ImageEF )L _(title:string file:binary) Z4mMY %, T
. A
I
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6 B ATA N
5. REBR#ER

2020 FEE DRI TIE, £ 1LITRT L1, 9 2DHIs+
DL 2 DEFFEELLN-T-. F£72, LoadError &
ActiveModel::UnknownAttributeError 1% & & (2R ALY 1
ol ORI L. 61
ActionController::RoutingError (22T, FAEMHEE LT
EH0Th o7, 3.2 filTR L HE TIHMEE R O B
DNEETH T2 L2, LER-T, ERERLE L
TRT DT ActionView:: Template::Error % & ¢ 4 D OIS T
H5.
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72, VI 7%RARTLTH70, T BIZFMUEZEBRS L
TWo. HPOXENTEHETHS. FHEITNTHOH]
ATHLHFRMEED EFESTERY, DEONMVEIZEEZ S
T CHRIZRMONECTND Z ERHEETE 5.

T 7B ARV I WY, RITEE O PR
TemplateError 2°5 2, 1, 1, 1.5 Th Y, EER O F1 gl
IZ TemplateError 705 5.0, 0.8, 2.3, 1.4 THD. ZnHOD
% 7.5 &, TemplateError & & DMOBIST 2~4 (EFEE
DFENH D . % Z T TemplateError & Z DM OFIFLD 2 FEIZ
ONTI RSy h=—DUREZITo72 & T ARATEIE

LEIERIT & ITHENCAEZENR D bl (p<0.05).

52 ZHECLDTNRNYTHBE
ZHENRE LN EELET D E TORITRE L &
BRG] S5l O L ICHER L, SRR S RAE LBk o fE
Bl EaERkD D, TNENEWEEREE, FHEIE
L L, ZOROTRZR 9187, SEERITRER O F
PAEIE 2.1 BT, SEHEEREF O BT 6.6 3 Th o7
ENENORKMEZTA40EE 217 0 THDZ 0D, KK
EOZFHEL, PR OS5 & T, FE LA
SRERRT D E TITH 2 EORITER VIR L, 83 FoiE
BRI 285 2 L bt

4.5 25.0

4.0 —_

35 20.0
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25 ; 15.0

2.0 10.0

1.5
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0.5
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T ATREIE EEIERR (9)

9 FALEPINEIEILET D FE TOVERITEE &)
EIERRR

6. BR

6.1 RQL: BINCLEDTIRYTOHRBEITENEHDD
h2BVAHZ ETHIE, TORBEIEAM?

5.1 BiC_7= & 912, TemplateError & Z LSO FIS+
T, 7y VT OHSEEZ T HITERH EEERRIXE b
WCHEHNICHBEZN S D Z LRI LN b, Db
72< &% TemplateError & LD FISMZ DN TITT
v T DHGEICENDD EF2D.

8 £ ¥, NameError, NoMethodError, SyntaxError O{&
ERFRIO PRI NTN S 3R THD. TF X b—
ADTRTZIVIEE/ETCT v TILTTHIED, TF
A bxZT 4 2 OHBMTEEREZH AL LTHH A7
A< EEREETH D, FIStORAREIZE L D03,
ZATFIAZLTH3NARM TRV ZFHELLEETELD
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THIVLHE AT ~OEBIINEL, LATRIT T IV
T EHOTZOOT Ny TR E L TUIARTHY, Kbl
XEEVTERNEBZ XD, —FF, TemplateError D& IEREH
DFYAEIL S 3 TH Y, e RMEITHRAEDK 4 fi5D 19.3 43
ThHHZEMDRPLELEZD.

RIZ, TemplateError & Z VLS D HISL 0D EES BE DE D
KR EZFH~D. & 11ZR L7 & 912, TemplateError DFR Y
INE =T EPA~8 D ST TH S, TNENDRRY " K
— L DORERGIIAITHREEA THHT-OR 2 ITHRE
BT 5. BAERGEHD L EP8 M icb %<, #EV\ T EPS
MESFELTNDZERDND. LA A= 0
TRy TG ER SN D700, FRENOEERM O
ERERER 3ITRT.

3 2 ActionView::Template::Error DFR Y /X5 — L DR

il
RYnNg—> FKEEE
aAY bO—JREFEHFICLTRL (EP4) 0%
avbo—S07svavEHEEN (EP5) 24%
Ea—IlETERIC@QDD TN (EP6) 4%
AvbA—7 - Ea—-0OZEHELOTR—E (EPT) 6%
Ea—TX#RY (EPS) 66%

#z 3 RV R¥— T L OEIERR (4)

EP5 EP6 EP7 EP8
FEiy 8.7 17.5 0.8 10.2
o 15.3 — - 155
thRfE 5.9 - - 2.9
N 16 1 1 27

EP5 - 8 X EP6 - 7 L LR THZIZT —Z 3 b D7 OHt
FHACE A 2 M T & D, EPS O R{EIX EPS O HRAED
2f5THY, EP8 LD L EP5 OF Ny S HESENE N
TLENHEERTE S, PINRERIOY —Aa— RFE&fE L
EZA, BYDOFEKREFLA TIAL LIIANENTH-
7oo ZBAT IR —Aa—ROEHEIATRAETHFA
REMEA B B A% EPS & EP8 OEIERFMICZ 5 L7IoZEMNAEL
72D TEA D o

EP5 & EP8 DT — A v —T 0% 10 LX) 11 12
R BPS L EPS DT — A v —V%kFile s, Ba—T
HDHERB 7 7 A MR B D LM ST\ 5. EP8 T
X, =7 —RXAvb—UOfEfMOEY, ERB 7 7 A /D 24T
H#% image X9 & & Z A@image L ¥ A 7SI ALK &
HENT T — A - UEMEEICEA TWIULRR Y 25 A
TEDEIRGTHD. —J,EP5 DT — R v ¥—VTlk
ERB 7 7 A /LD 1 {THIZIRV 0N H D LRI TV 523,
ZOEAX, ERB 7 7 A VIZIZMEILRL, T—F T n—
DL TH B Fr—F 7 7 A VI @images DR EFE
THHEVWIBRYDBFERETH -7, DFE D, EP8 LT
EP5 D5 AMERE AN LW DIETERRIN S L 25 2 &M
HeZLC& 5. Rails OfIfA & L CTILEP6 - 7 & EPS L [AlER
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THY, EPS LI~ TEERREIIIINT 5 IR E .
72%3, NameError, NoMethodError, SyntaxError |3 EP8 & [A]
FRIZTZ G — A v =V THRBEENTZ 7 7 A VNIZER Y 23 fF
ETHIENFLALETHY, TRENOEIERRH O
73 3 Kiili & EP8 OHIHE L IZIFR UL THDH Z LnbT A
v T OSEITRNES 2 5.
ActionView::Template:Error (undefined method “each' for nil:NilClass):
1: <% @images.each do |image| %>
2: <p><%=image.title %></p>
3:<% end %>
4:
app/views/images/index.html.erb:1:
B 10 EP5 DT — A vt—If

ActionView:Template:Error (undefined method title' for nil:NilClass):
1: <% @images.each do |image| %>
2: <p><%= @image.title %></p>
3: <% end %>

app/views/images/index.html.erb:2:
B 11 EP8DTT— Ay E—Ifl
62 RQ2: SHMEZLDTNYTOHBEITENIH S
D2 BV H B ETNIE, TORAIEFIH?

52 Hi Tk~ 7z & 512, EEFRIT R & SEMEERER 0 5
HOFPRAEARER LY, PRAL L BRI TIE 2~3 FOEVH
HDHZERDIoT. TRy T O EOEWIA U
RIZONWTEZ D &, ZmEdOmEmiEE)), 7ar/ 7
7 OEBE, B HEGLRERDICHTAEF N
v, BOWEEFTORRY BROKG 72 EOBEBEORF1E
2B, BEWCHEHMOEET L LB TRENDLIN, &4
B ORIFETR 77 7 A i HHI U7 B ITEAT R & &
ERFHDOLTHY, ZOEROBTEZBEROT N 7D
WESENECZRERNZR S AT v 7RICHHE LT 25 DO
HThHDH., —J, 6.1 HiTk~/=LX H1Z, TemplateError &
TemplateError LIAA D FISMZITT S T HEG FEIZEZR B H D
ZERbMmoT. ZOZ &N, TemplateError % < #/4E
L7eSdl B X7 Ny TG ER S < 20, FATEEEEIE
RN Z K R DD TIERWIZEA I D, 2T, KZik& D
TemplateError O F8AE %k & AT EHE L OMEIERFRTIZ DU
TAET = OISR Z RO T2 & 25, TRE L
TemplateError fE¥t DFHBIRENL 0.69 LIRVEBER &V, &
IEWER] & TemplateError E40>HBEIEREIT 0.50 & AHBIY &
B Ebipols. EHEREZIT 125, WIRD
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