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TOM TAT

Nghién ctru trinh bay viéc xdy dung va danh gia hé thong cham bai ty dong AGS cho cac bai thuc hanh
Microsoft Word, Excel va PowerPoint trong hoc phan Tin hoc dai cwong. Hé théng phan tich cau trac Office
Open XML ciia cac tép .docx, .xIsx va .pptx, chuan héa dir liéu thanh JSON AST, dinh vi ddi twong bang
Anchor Locator va thuc thi cac ti€u chi dugc m6 hinh héa du6i dang Rubric JSON thong qua Rule Engine.
Quy trinh dugc diéu ph01 trén nén ‘tang n8n; mo hinh ng6n ngir 16n chi hd trg dién giai két qua va tao phan hoi,
khong truc tiép quyét dinh diém sd. Dit liéu ban dau gom 1.374 luot bai; sau khi loai tép khong hop 1€ va trung
1ap, 1.257 lugt dugc xtr ly, trong do 1.247 cap diém day du dugc str dung dé phan tich. Két qua cho thay MAE
toan h¢ théng 14 0,618 diém trén thang diém 10; 84,4% lugt chdm c6 sai 1éch khong qua mot diém va do chéch
trung binh la —0,051 diém. Excel c6 sai 1éch tuyét dbi thép nhit. Phan tich 204 trudng hop can ra soat cho thiy
sai léch chu yeu lién quan dén viéc chua nhan dién day du cac phuong an thuc hién hop 1& hodc mot sé luat
cham chua klem tra day du k¥ thut. Ket qué cho thay tinh kha thi ciia kién tric chdm thong nhét va c6 kha
nang truy vét, ddng thoi khiang dinh sy can thiét cua giang vién trong kiém soat cac truong hop ngoai 18.

Tir khéa: Hé thong cham bai tw dong; Office Open XML; Rubric JSON; Rule Engine; Phan hoi hoc tdp

bcing tri tué nhdn tao; Tin hoc dai cuong.

1. MO PAU

Panh gia két qua hoc tap gilr vai tro quan trong
trong qua trinh dao tao, cung cép can cir dé xac dinh
mirc d6 dat chun dau ra, phan hdi cho ngudi hoc va
diéu chinh hoat dong day hoc. Trong cac hoc ph?m
thuc hanh tin hoc, dac biét 1a hoc phﬁn Tin hoc dai
cuong, ngudi hoc thudng duoc yéu ciu tao va hoan
thién cac san pham s6 bang Microsoft Word, Excel va
PowerPoint. Viéc dénh gia cac san pham nay khong
chi cin cir vao ndi dung hién thi ma con phai xem xét
cAu tric tai liéu, dinh dang, bd cuc, cong thure, tham
chiéu dir lidu va k¥ thuat sir dung cong cu. Khi sb
luong bai ndp 16n, viéc chim thu cong theo ting tiéu
chi 1am gia ting dang ké khdi luong cong viéc ciia
giang vién, kéo dai thoi gian phan hoi va c6 thé phat
sinh khac biét trong cach ap dung rubric giita cac 1an
cham.

Su phat trién cta tri tué nhan tao, xir Iy ngdn ngit
tu nhién va cac cong ngh¢ phan tich dir liéu da thuc
day manh mé& nghién ciru vé danh gia ty dong trong
giao duc. Tong quan cua Gao et al. (2024) cho thay
cac hé théng danh gia ty dong ¢ gido duc sau phd
thong di duoc phat trién v6i nhiéu loai dit liéu dau
vao, phuong phap xtr 1y va hinh thirc déu ra khéc
nhau. Tuy nhién, cac nghién ctru van con khac biét
dang ké vé thiét ké thuc nghiém, cach xéc lap diém
chudn va chi s6 danh gia, 1am han ché kha ning so
sanh gitra cac hé thdng. Tuong tu, Sembey et al.
(2024) nhan dinh rang cic cong nghé mai nhu tri tug
nhan tao, phén tich hoc tap va tu dong hoa dang ngay
cang dugc img dung trong danh gia va phan hoi & giao
duc dai hoc, nhung van thiéu cac khung thiét ké va

danh gia thong nhit, dic biét d6i voi nhimng hé thong
xtr 1y nhiéu loai san pham hoc tap.

Trong gido duc lap trinh, cac cong cu chdm tu
dong thuong dya trén phan tich tinh, thue thi chuong
trinh, kiém thir va so sanh dau ra. Cac cong cy nay co
kha ning rat ngin thoi gian cham va cung cap phan
hdi nhanh, nhung d6 tin cdy van phu thudc vao murc
d6 day du ciia bo tiéu chi, bo kiém thir va kha ning
nhan dién nhing 10i giai hop 1é khic véi dap an miu
(Messer et al., 2024). Déi v6i bai tra 101 ngin, cac
nghién ctru cling chi ra rang hé thong cham tu dong
phai giai quyét ddng thoi cac van dé vé bién thé ngon
ngit, su trong duong ngir nghia va tinh nhat quan véi
danh gia caa con nguoi (Pado et al., 2024). Nhirng két
qua nay cho thiy tw dong hoa danh gia khong chi la
bai toan tinh toan diém, ma con 1a bai toan mé hinh
hoa tiéu chi va nhan dién nhiéu phuong an thyc hién
hop 1€.

Khac voi bai trac nghiém, ciu tra 10i ngén hodc bai
1ap trinh, san pham Word, Excel va PowerPoint dugc
lwu dudi dang tai liéu c6 cu trac phirc hop. Mot bai
lam c6 thé hién thi dung vé mit tryc quan nhung
khong sir dung dung k¥ thuat duge yéu cau. Nguoc
lai, nhiéu cach thuc hién khac nhau c6 thé tao ra két
qua tuong dwong va déu can duoc cong nhan. Trong
Word, dinh dang c6 thé duogc thiét 1ap truc tiép hoéc
ké thira tir Style; ndi dung cé thé duoc bd tri béng Tab,
bang hoic cac dbi tuong khac. Trong Excel, cac cong
thirc khac nhau cé thé cho cting mét két qua, trong khi
mot gia tri hién thi dang cé thé duoc nhap thu cong
thay vi duogc tinh bang cong thic. Trong PowerPoint,
dbi tuong c6 thé duge dit truc tiép trén slide, ké thira
tur Slide Layout hodc Slide Master, hoédc duoc to chirc
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thanh cac nhém hinh. Vi vay, viéc chim tu dong chi
dua trén ndi dung hién thi, chudi van ban hodc sy ton
tai caa doi tugng chua du dé phan anh chinh xac mirc
d6 hoan thanh bai tap.

Mot s6 nghién ciru da dé xuat cac giai phap tu
dong hoa viéc danh gid k§ nang sir dung Microsoft
Office. Kovaci¢ va Green (2012) xay dyng phuong
phap chdm ty dong ky ning bang tinh va co so dir
lidu, qua d6 cho thdy kha nang tich hop danh gia thuc
hanh v61i moi truong quan 1y hoc tap. Hekman (2019)
phat trién cong cu chdm bang tinh Microsoft Excel
nham kiém tra cac thanh phan cta bai lam va giam
cong sic cham thu cong. Iwata va Matsui (2022) dé
xuét hé théng chdm tu dong cho tép Excel va Word,
hudng téi giam thoi gian chim, cung cap phan hoi tirc
thoi va hd trg quan ly bai ndp. Bén canh d6, Hunnicutt
(2016) str dung bang tinh dé hd tro tu dong hoa viéc
tinh diém bao cdo hodc bai thuyét trinh dya trén
rubric. Tuy nhién, cac cong trinh hién c6 chu yéu tap
trung vao mot hodc hai dinh dang, st dung céc luit
duoc xay dung riéng cho tirng dang bai va chua hinh
thanh mot co ché théng nhéat dé phan tich, dinh vi va
chdm cac thanh phan trong Word, Excel va
PowerPoint bang ciing mot kién truc.

V& mat k¥ thuat, cac t€p .docx, .xlsx va .pptx dugc
xdy dung trén chuan Office Open XML. Céc dic ta
ECMA-376 va ISO/IEC 29500 quy dinh hé thong tir
vung XML, céu triic dong goi, cac thanh phan tai liéu
va quan hé gitta chung (Ecma International, 2021;
International Organization for Standardization,
2021). Theo d6, mot tai liéu Office la mot goi chira
nhiéu phan XML, tai nguyén va tép quan hé. CAu truc
nay cho phép hé thong truy cap truc tiép cac thudc
tinh nhu doan vin, font chit, thiét 1ap trang, bang,
cong thirc, biéu dd, slide, shape, placeholder va cac
quan h¢ vdéi Slide Layout hodc Slide Master ma khong
phu thudc hoan toan vao giao dién hién thi cua
Microsoft Office. Tuy nhién, WordprocessingML,
SpreadsheetML va PresentationML st dung cdc md
hinh c4u trac khac nhau. Vi vay, dé ap dung cling mot
co ché chdm cho ba dinh dang, can xay dung mot 16p
biéu dién trung gian c6 kha ning chudn hoa cac thanh
phan tai liéu trude khi thuc thi luat danh gia.

Rubric 12 nén tang dé chuyén yéu cau cua bai tap
thanh cac tiéu chi c6 thé quan sat va chdm diém. Viéc
sir dung rubric c¢6 thé lam rd ky vong cua nhiém vu,
tang tinh minh bach cta danh gia va hd tro nguoi hoc
ty didu chinh qua trinh thyc hién (Panadero &
Jonsson, 2013). Jonsson va Svingby (2007) cho ring
rubric c6 kha nang cai thién d6 tin cdy cia dénh gia,
dic biét khi tiéu chi dugc mo ta cu thé, gin v6i nhiém
vu va duoc st dung nhit quan. Tuy nhién, rubric
khong tur dong bao dam d9 tin c@y va dg gia tri cua
diém sd. Hiéu qué cua rubric con phu thudc vao chat
lugng mo ta tiéu chi, sy phan dinh gilra cac mc do
dat va cach ngudi chim 4p dung rubric trong thuc té
(Rezaei & Lovorn, 2010).

Rubric qué tong quat co thé tao ra nhiéu cach dién
giai, trong khi rubric qua cimg nhic c6 thé loai bo
nhitng phuong an thyc hién khac nhung van hop 1¢€.
Panadero (2020) luu ¥ rang rubric ¢6 thé don gian hoa
qua mirc nhiing nang lyc phirc tap hodc tao cam giac
khach quan néu cac ti€u chi chua phan anh day du ban
chat ctia nhiém vy. Déi voi hé thong cham tu dong,
han ché nay tré nén rd rang hon vi mdi yéu cau phai
duoc chuyen thanh diéu kién c6 thé thuc thi. Do do,
rubric can dugc biéu dién duédi dang co cAu truc, trong
d6 xac dinh rd d6i twong can kiém tra, pham vi tim
kiém, thugc tinh, toan tir so sanh, gia tri ky vong, dung
sal, trong s6 va nguyén tac cho diém thanh phan.

Su xuét hién ciia cic mo hinh ngén ngit 16n mé
rong kha nang danh gia cau tra 161 mé va sinh phan
ho6i bang ngdn ngi tu nhién. Pecuchova et al. (2025)
cho thiy cac mo hinh GenAl cé tiém ning hd tro
chdm cau hoi mé trong gidao duc dai hoc, nhung muc
d6 phu hop v6i ngudi chim phy thude dang ké vao
mé hinh, thiét ké 161 nhic, dit liéu tham chiéu va
phuong phép danh gia. Dbi voi san pham Office, phan
16n ti€u chi lién quan dén thuoc tinh k¥ thuat co thé
duoc xac dinh truc tiép tr cAu traic OOXML. Vi vay,
sir dung md hinh ngén ngit 16n dé quyét dinh toan b
diém s6 c6 thé lam giam tinh 6n dinh, kha ning giai
thich va kha ning kiém toan. Mot kién trac phu hop
hon 14 sir dung Rule Engine dé tinh diém dya trén dir
lidu cAu tric va rubric da xac dinh, trong khi mé hinh
ngon ngit 16n chi hd trg dién giai 16i va tao phan hoi
cho ngudi hoc.

Tir tong quan nghién ctu c6 thé xac dinh ba
khoang tréng chinh. Thir nhét, con thiéu mot kién trac
cham thong nhét cho ca Word, Excel va PowerPoint
dua trén ciu trac bén trong cua tai liéu. Thir hai, cac
hé thdng hién c6 chwa lam rd day du co ché dinh vi
dbi tuong can cham khi bai 1am ctia sinh vién thay d6i
vi tri, ndi dung hodc cAu tric so véi tép mau. Thu ba,
nhiéu nghién ciru tap trung vao kha ning trién khai k¥
thuat nhung chua phan tich day du mirc d6 phu hop
giita diém may va diém giang vién, nguyén nhan cua
cac trudng hop sai léch va co ché chuyén cac bai c6
do tin cay thp tro lai cho giang vién ra soat.

Nghién ctru nay dé xuat hé thong chdm bai ty dong
AGS cho cac bai thuc hanh Word, Excel va
PowerPoint trong hoc phén Tin hoc dai cuong. Hé
thong phan tich tai liéu Office Open XML va chuyén
dbi cac thanh phan cua tai lidu thanh cau trac JSON
AST théng nhat. Anchor Locator dugc st dung dé xéac
dinh d6i tuong can danh gia, trong khi céc tiéu chi
dugc biéu dién bang Rubric JSON va thuc thi boi
Rule Engine. Quy trinh chim dugc didu phdi bing
nén tang n8n; md hinh ngdn ngir 16n duge st dung &
16p hd tro phan hoi va khong truc tiép quyét dinh
diém so.

Két qua chdm tu dong dugc ddi sanh véi diém
tham chiéu do mét gidng vién xac dinh trén tap dir
ligu da dugc ma hoa. Sai 1&€ch dugc phan tich riéng
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cho Word, PowerPoint va Excel. Cac truong hop cod

sai 1éch tuyét dbi vuot qua mot diém trén thang diém

10 hodc thiéu dit liéu duoc nhan dién trong phéan tich

héu nghiém va dua vao quy trinh ra soat. Do viéc xac

dinh vuot ngudng can c6 diém giang vién, quy trinh
nay duoc sir dung dé danh gia va cai tién hé thong,
khong duoc xem 1a co ché phan ludng doc 1ap trong
van hanh thuc té. Sau ra soat, cac nguyén nhan chan
doéan dugc ghi nhan theo nhém lién quan dén rubric,

Anchor Locator, parser, Rule Engine va phuong an

thuc hién twong duong.

Trén co s& do, nghién cuu tép trung tra 161 cac cau
hoi sau:

- Mic d6 phu hop gitra diém do AGS xac dinh va
diém do giang vién chdm d6i voi cac bai Word,
Excel va PowerPoint nhu thé nao?

- Dic diém sai léch giita diém AGS va diém tham
chiéu cuia giang vién khac nhau nhu thé nao giira
ba loai bai thuc hanh?

- Nhitng nguyén nhan k¥ thuat va danh gia nao dan
dén cac trudng hop sai 1éch vuot qua mot diém?

- Vi€c nhén dién hdu nghiém céc trudong hop vuot
ngudng hodc thiéu dir lidu cung cap thong tin gi
cho thiét ké co ché ra soat c6 sy tham gia cia
giang vién?

bong gop chinh cua nghién ctru gom: xiy dung
kién trac cham thng nhat cho ba dinh dang Microsoft
Office; d& xuat 16p biéu dién JSON AST va Rubric
JSON nham tach biét dit ligu tai liéu khoi logic danh
gia; thiét ké va trién khai Anchor Locator dé dinh vi
dbi tuong dya trén ndi dung, cAu triic va quan hé trong
tai liéu; st dung Rule Engine dé bao dam qua trinh
tinh diém co tinh x4c dinh va kha nang truy vét; dong
thoi danh gia thyc nghiém mirc d6 phu hop giira diém
AGS va diém tham chiéu cua giang vién. Nghién ctru
cling xay dung quy trinh ra soat hau nghiém dé phan
tich cac truong hop sai Iéch. Hi€u qua dinh lugng
riéng cua Anchor Locator chua duoc danh gia doc lap
va duge xac dinh 1a mot huéng nghién ciru tiép theo.
2. VAT LIEU VA PHUONG PHAP
2.1. Thiét ké nghién ciru

Nghién ctru dugc thyc hién theo thiét ké phat trién
va d4nh gia hé théng, gom hai giai doan chinh. Giai
doan thr nhét tap trung xay dung hé théng chdm bai
tu dong AGS (Automated Grading System) cho cac
bai thyc hanh Microsoft Word, Excel va PowerPoint.
Giai doan thtr hai danh gia mirc 46 phu hop glu'a diém
do AGS xac dinh va dlem chim cua giang vién trén
dix liéu bai kiém tra thyc té.

Diém do mot giang vién xac dinh theo cling phién
ban rubric dugc st dung lam diém tham chiéu thuc
hanh. Piém AGS dugc tao doc 1ap tur tép bai lam. Hai
bd diém dugc dbi sanh & cap timg lugt chdm va timg
loai san pham. Cac truong hop c6 sai léch tuyét dbi
vuot qua 1,0 diém hodc thiéu dit liéu duoc nhan dién
hau nghiém dé giang vién ra sot va phan tich nguyén
nhan. Thiét ké nay danh gia mirc phti hop gitta AGS

va diém tham chiéu, nhung khong thiét 1ap chuan
vang tir sy dong thuén cua nhiéu giam khao.

Nghién ctru khong sir dung mo hinh ngdén ngir lon
dé truc tiép quyét dinh diém sé. Piém dugc x4c dinh
bang cac luat c6 cau tric trong Rule Engine; mo hinh
ngon ngit 16n chi duge sir dung dé dién giai két qua va
hé trg tao phan hoi bang ngon ngit ty nhién.

2.2. Dir li¢u nghién ciru

Dit lidu nghién ctru gdm céc bai kiém tra thuc hanh
Word, Excel va PowerPoint cuia hoc phﬁn Tin hoc dai
cuong. Mdi nguoi hoc thyc hién ba phan bai. Tap thu
nhén ban dau gém 420 t&€p Word, 426 t&p PowerPoint
va 528 tép Excel, tong cong 1.374 luot tép. Sau khi
loai tép trung lap, tép khong dung dinh dang va chi
gitt mot tép hop 1& cudi cung cho mdi ngudi hoc &
tirng loai bai, tap phan tich con 1.257 luot, twong tng
419 ngudi hoc x 3 loai bai. Viéc gidm manh sb tép
Excel chu yéu do dit liéu ban d4u chtra nhiéu 1an nop
va t€p trung; cac tép bi loai khong duogc dua vao ddi
sénh diém.

Trudc khi phan tich, ma nguoi hoc dugc thay thé
bang mi dinh danh an danh dang SVxxxx. Céc thong
tin ¢6 kha nang truy vét tryc tiép dén nguoi hoc, nhu
ho tén, mé s sinh vién chinh thirc, va tén tép gbc,
khong dugc sur dung trong tap dir li€u phan tich.

Sau qua trinh kiém tra dir liéu, s6 lugt ddi sanh co
du diém cia ca giang vién va AGS gom: 416 bai
Word; 418 bai PowerPoint; 413 bai Excel.

Téng cong c6 1.247 cap diém hop 18 duge sir dung
trong phan tich dinh luong. Mudi luot chdm con lai
chua du dir liéu dbi sanh, gdm chin truong hop thiéu
két qua AGS va mot truong hop thiéu diém giang vién.
Céc trudng hop nay dugc phan tich riéng nhur 16i dit
liéu hoac 16i xir Iy va khong duoc dua vao tinh toan
céc chi sb sai sb gitra hai phuong phap.

Diém clia giang vién va AGS dugc biéu dién trén
thang diém tir 0 dén 10. Cac gi4 tri dugc giit & do
chinh x4c ban dau va khong 1am tron true khi tinh
sai 1&ch.

2.3. H¢ thong cham bai tw dong AGS
2.3.1. Kién tricc Zong thé

AGS duoc thiét ké theo kién tric module gdm cac
thanh phan chinh: Module tiép nhan va kiém tra tép;
B phan tich tai liéu Office Open XML; B9 chuyén
dbi sang cau triic JSON AST; Anchor Locator; Rubric
JSON; Rule Engine; Module tong hop diém va tao
béo cdo; Module hd tro sinh phan hdi; Quy trinh diéu
phdi bang n8n.

Cac tép .docx, xIsx va .pptx dugc xir Iy dua trén
ciu trac Office Open XML theo ECMA-376 va
ISO/IEC 29500 (Ecma International, 2021;
International Organization for Standardization, 2021).
Sau khi kiém tra dinh dang, hé thong giai nén goi
OOXML, doc cac thanh phan XML va quan hé giita
c4c phan trong tai liéu.

Qué trinh chdm dugc diéu phdi bang n8n. Nén
tang nay thuc hi€n cac nhi€ém vu tiép nhén tép, goi
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module phan tich twong tmg, chuyén dir liéu sang
Rule Engine, luu két qua va tao bao cdo. n8n khong
thuc hién logic tinh diém ma chi déng vai tro diéu
phdi quy trinh.

2.3.2. Phan tich tai liéu Office Open XML

Ba bd phan tich riéng dugc xay dung cho Word,
Excel va PowerPoint do mdi dinh dang sir dung mo
hinh dit liéu OOXML khéac nhau.

Hé thong duogc phat trién bang Python va trién khai
dudi dang dich vu web st dung Flask 3.0.3 cung
Werkzeug 3.0.1. Ba thu vién python-docx 1.2.0,
openpyxl va python-pptx lan luot duoc sir dung dé
thao tac & cap dbi twong ddi véi tai lidu Word, Excel
va PowerPoint. Cac thu vién nay hd tro truy Xudt cac
thanh phﬁn phé bién nhu doan van, bang, worksheet,
0 dit liéu, cong thirc, slide, shape, placeholder va thude
tinh dinh dang co ban. Tuy nhién, mot sb thudc tinh

k¥ thuat cta Office Open XML, dic biét 14 style ké
thira, quan hé giira cac phan, Slide Layout, Slide
Master va cac céu trac XML chuyén biét, khong duoc
céc thu vién cdp dbi tugng biéu dién day du. Vi vy,
hé thong két hop thu vién Ixml véi module chuan
zipfile dé giai nén goi OOXML, phén tich truc tiép
XML, xtr Iy namespace va thyc hién truy van XPath.
Dt liéu sau phan tich dugc chuén hoa thanh JSON
AST béng module json, trong khi re hd tro nhéan dién
céc mau chudi va ma bai. Hé thong st dung Jinja2 dé
két xuit bdo cdo tir mdu HTML, WeasyPrint dé
chuyén bao cao sang PDF, PyPDF2 3.0.1 dé xtr Iy tép
PDF va requests dé trao ddi dit liu qua HTTP giita
cac dich vy Python, workflow n8n va cac API lién
quan. Danh sach cac thu vién chinh duoc trinh bay
trong Bang 1.

Béng 1. Cac thu vién va module Python chinh dwgc sir dung trong hé thong AGS

Thuw vién /module

Chirc ning trong he thong

Flask
Werkzeug
python-docx
openpyxl

python-pptx

Xay dyng dich vu web/API dé tlep nhan yéu cau tir giao dién hodc workflow n8n,
g0i cac mo-dun phén tich va tra két qua cham.

HO tro ing dung Flask trong xir 1y yéu cau HTTP, tai tép, kiém tra tén tép va quan
1y céc tién ich web.

DPoc va x1 1y tai liéu Word .docx ¢ cép doi tuong, gém doan van, run, bang, style
va cac thudc tinh dinh dang co ban

Doc va xur ly tép Excel xlsx, gom worksheet, 6 dir liéu, cong thirc, kiéu dir liéu,
dinh dang sd, font, mau nén, dudng Vlen va vung gop.

Poc va xu ly t¢p PowerPoint .pptx, gom slide, shape, placeholder, text box, ndi
dung va dinh dang van ban, kich thudc va vi tri ddi tuong.

Phan tich truc tiép cac tép XML bén trong géi OOXML, xtr Iy namespace, XPath

va cac thudc tinh khong duoc thu vién cap dbi tugng hd trg day du.
DPoc, kiém tra va thao tic vdi cac t&p PDF duoc su dung trong quy trinh bao céo

Két xuit bao cdo dong tir madu HTML bang cach chén diém sd, trang thai ting tiéu

Mo va giai nén cac tép .docx, .xlsx va .pptx dé truy cap cac thanh phan Office Open

Ixml
PyPDF2 hodc tai liéu dau vao.
Jinja2 A C A 1A
chi, canh bao va ndi dung phan hoi.
zipfile

XML.

Db véi Word, hé théng trich xuét cac thanh phé‘m
nhu: Thiét 1ap trang va section; Poan vin va run; Font
chit va dinh dang ky tu; Can 1¢, khoang cach va gian
dong; Style; Tab stop va tab leader; Danh sach danh
$6; Bang, hang, cot va 6; Hinh anh; Header, footer va
danh s trang; Lién két va cac d6i tuong lién quan.

Pdi v6i Excel, hé théng trich xuét: Worksheet va
thir tu sheet; Gia trj 6; Cong thirc; Kiéu dir liéu; Pinh
dang s6; Font, mau nén va duong vién; O g0p; Tham
chiéu 6 va ving; Bang, biéu do; Sip xép, loc va xac
thuc dir liéu.

Dbi v6i PowerPoint, hé théng phan tich danh sach
va tht ty slide; Slide Layout va Slide Master;
Placeholder; Text box; Shape; N¢i dung va dinh dang
van ban; Hinh anh; Kich thude va vi tri ddi tuong;
Theme va mot s6 thudc tinh trinh bay.

Céc thu vién Python chuyén dung duoc sir dung dé
hd tro thao tac & cap ddi twong. Trong nhimg trudng
hop thu vién khong cung cap day du thudc tinh can
cham, hé thong truy cép truc tiép cac thanh phan XML

trong goi OOXML.
2.3.3. Biéu dién trung gian JSON AST

Dit lidu trich xuét tir ba loai tép dugc chuyén thanh
cu tric trung gian JSON AST. Muc tiéu cua 16p biéu
dién nay 1a chuan hoa cac dbi tuong tai liéu dé Rule
Engine khong phai xir 1y truc tiép su khac biét giita
WordprocessingML, SpreadsheetML va
PresentationML.

MB&i nut trong JSON AST gdm céc thanh phéan co
ban: Loai ddi tugng; Ma dinh danh; Quan hé cha—con;
Noi dung van ban; Thudc tinh dinh dang; Thudc tinh
bd cuc; Vi tri trong tai li€u; Cac quan hé voi dbi tuong
khéc; Thong tin ngudn trong céu tric OOXML.

Vi du, mot doan van Word c6 thé dugc chuén hoa
thanh ddi tuong gém ndi dung, can 18, style, font, c&
chit, khoang cach doan va cac tab stop. Mot 6 Excel
dugc biéu dién bang dia chi 6, gia tri, cong thirc, kiéu
dit liéu va dinh dang. Mot dbi tuong PowerPoint dugc
biéu dién bing loai shape, ndi dung, toa do, kich
thudce, placeholder va quan h¢ véi layout.
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JSON AST cho phép tach biét hai 16p ciia hé thong:
16p phan tich tai liéu va 16p logic chdm. Nho do, viée
cap nhat parser khong lam thay d01 truc tiép cac luat
cham néu cau tric trung gian van dugc duy tri nhat
quan.

2.4. Xay dung rubric va ludt chim
2.4.1. Rubric JSON

Rubric cta timg bai kiém tra dugc xay dung tir d&
bai, dap 4n va huéng dan chim cua giang vién. Mdi
tiéu chi duoc chuyén thanh mot ddi tuong JSON ¢6
céu truc, bao gdm: Ma tiéu chi; Tén va md ta tiéu chi;
Nhom tiéu chi; Diém tbi da; Ddi tugng can kiém tra;
Mo neo dung dé dinh vi ddi twong; Pham vi tim kiém;
DPuong dan thuoc tinh; Toan tir so sanh; Gia tri ky

vong; Dung sai; Quy tic cho diém; Noi dung phan hoi
khi dat hoac khong dat.

Mot tiéu chi c6 thé sir dung mot hodc nhiéu luat.
Céc luat duge két hop bang toan tir logic AND, OR
hodc duoc tinh diém theo ting thanh phan. Cac tiéu
chi phirc hop duoc tach thanh tiéu chi con dé han ché
tinh trang mot 18i nho 1am mét toan bo diém cua nhom
yéu cau.

Dbi véi cac thude tinh s6 nhu kich thudce trang, 18,
toa do hodc kich thudc dbi twong, rubric c6 thé khai
bao dung sai. Pbi voi cong thie Excel, rubric co thé
khai bao nhiéu cong thirc hoic nhom ham twong
duong thay vi chi so sanh chudi cong thirc tuyét doi.

Vi du Rubric JSON

{

"criteria_name": "Dinh dang Slide Master",
"allocated_points": 2.0000000000000004,
"anchor locator": {

"type": "slide_master",

"tag" "p:sldMaster"
I
"rules”: [

{

"description": "Suwr dung dung Theme",

"property to check": "properties.app properties. Template",

"expected value": "Facet",
"action": "VERIFY PROPERTY",
"match_type": "EXACT",
"points": 0.12

/

/b
"sub_criteria”: [

{ o
"criteria_name": "Tiéu dé (Cap 1)",
"allocated points": 0.12,
"anchor locator": {

lype” "master_style",
"style_type": "titleStyle”,
"level”: 1
s
"rules": [

{

"description”: "Kiém tra Font chit”,

"property to_check": "properties.text_styles.titleStyle.IvlIpPr.font name”,
"expected value": "Times New Roman",

"action": "VERIFY PROPERTY",
"match_type": "EXACT",
"points": 0.06,
"level": 1
I
{

"description": "Kiém tra Co chit",

"property to check": "properties.text styles.titleStyle.lvlIpPr.sz",

"expected_value": "4000",
"action": "VERIFY PROPERTY",
"match_type": "EXACT",
"points": 0.06,
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"level": 1

/
/
/

2.4.2. Anchor Locator
Anchor Locator dugc st dung dé xac dinh d6i
twong can cham trong JSON AST. Co ché nay cin
thiét vi vi tri cia doan van, bang, 6, worksheet hodc
shape c6 thé thay doi giita cac bai lam.
M6 neo duge xac dinh tir mot hodc nhiéu thude

tinh: Loai doi tuong; NOi dung hodc tr khoa; Tén
style; Tén worksheet; Vi tri tuong dbi; Quan hé cha—
con; S6 thir tu; Dac trung bd cuc; Cac thuoc tinh dinh
dang c6 tinh phan biét.

Qua trinh dinh vi gém cac budc:

Loc cac ddi tuong theo loai;

So khop cac thude tinh bét budc;

Tinh mirc phu hop cho céc thude tinh bd tro;

Xép hang cac doi tugng ung vién;

Chon d6i tugng c6 muc phu hop cao nhat
néu dap ng ngudng;

Gan c0 canh bao néu khong tim thay

hoic c6 nhiéu két qua gan twong duong.

Hinh 1. Quy trinh dinh vi ddi twong

Mdi ddi tuong g vién dugc cham mirc phu hop
theo téng c6 trong s6 cua cac thudc tinh bt budc va
b0 trg. Thudc tinh bt budc phai dong thoi thoa man;
cac thudc tinh bo trg duge dung dé xép hang Ung vién.
Néu khong c6 timg vién dat ngudng hoac co nhiéu v ng
vién c6 muc phu hop gin twong duong, hé thong
khong tu dong két luan tiéu chi dat ma gan co khong
chic chan dé phyc vu ra soat. Trong nghién ciru nay,
cac tham sd trong sé va ngudng dugc cau hinh theo
tung nhom tiéu chi trong Rubric JSON; day la thanh
phan can dugc chuin héa va céng bd chi tiét hon
trong cac nghién ciru tiép theo.

Trong nghién ctru nay, Anchor Locator dugc danh
gi4 gian tiép thong qua log thuc thi, canh bao va qua
trinh ra soat cac bai co sai 1éch. Tap dir liéu chua dugc
gan nhin doc 1ap ¢ cap dbi twong dé xac dinh ddi
tuong chuan cho timg tiéu chi. Vi vay, nghién ciru
chua tinh precision, recall, F1-score hodc ty 1¢ dinh vi
dung riéng cho Anchor Locator. Cac két qua lién quan
dén co ché nay chi dugc sir dung dé mo ta kha ning
véan hanh va chan doan dang 11, khong dugc dién giai
nhu bz"mg ching dinh lugng vé d6 chinh xac doc 1ap.
2.4.3. Rule Engine va cdch tinh diém

Sau khi Anchor Locator xac dinh dugc d6i tuong,
Rule Engine truy xuét thudc tinh twong g va so sanh
V6i gid tri trong rubric. Két qua ctia mdi luat gdm: Gia
tri thuc t&; Gia tri ky vong; Trang thai thuc thi; Két
luan dat hoac khong dat; Piém duogc cép; Muic tin cay;
M3 canh bao, néu co.

Diém cua tiéu chi dugc tinh theo diém thanh phén:
mdi ludt con c6 mot trong s0;

Diém toan bai 13 tong diém cua cac tiéu chi sau khi

gii han trong thang diém 10. Rule Engine 1a thanh
phan duy nhét quyét dinh diém tu dong.
2.5. Quy trinh chdm va thu thap két qud
Quy trinh xr Iy mot bai lam dwoc thyc hién theo
cac buoc:
- Tiép nhén tép va xac dinh loai tai li€u;
- Kiém tra dinh dang, tinh toan ven va kha nang
doc tép;
- Phan tich cAu traic OOXML;
- Chuyén dir liéu sang JSON AST;
- Nap rubric tuong g véi bai
- Xac dinh md neo cho tung tiéu chi;
- Thuyc thi cac luat cham;
- Tong hop diém;
- Ghi nhan trang thai, canh bao va thoi gian xtr
ly;
- Tao bao cao két qua;
Sinh phan hdi mo ta tir két qua Rule Engine.
£)01 v6i nhimg t¢p khong thé phan tich, h¢ thong
khong gan diém 0. Két qua dugc dé thiéu va gan ma
16i twong tmg, chang han 13i tép, 15i parser, khong hd
tro dinh dang hodc quy trinh xtr 1y khong hoan thanh.
Diém cua giang vién va diém AGS duogc luu trong
cung mot bang dir liéu theo mé bai 4n danh. Sai 1éch
6 dau dugce xéac dinh theo cong thirc:
PD; = S:AGS,i — Sevi
Trong d6 Sacs, 1a diém do AGS xac dinh va Sgv;;
1a diém do giang vién chdm cho bai thu (i). Gia tri
dwong cho biét AGS chdm cao hon giang vién; gia tri
am cho biét AGS cham thip hon giang vién.
Sai Iéch tuyét ddi dugce tinh nhu sau:
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AE; = |Sags,i — Sevil
2.6. Phan logi trang thdi va quy trinh gidng vién ra
sodt

M&i lugt d6i sanh dugc phan loai theo ba trang
thai:

- DAT: ¢6 du hai diém va sai léch tuyét ddi
khong vuot qua 1,0 diém;

- GV CHAM LA c6 du hai diém nhung sai
léch tuyét dbi 16n hon 1,0 diém;

- THIEU DU LIEU: thiéu diém AGS hoic
thiéu diém giang vién.

Ngudng 1,0 diém dugc sir dung nhu mic chap
nhan thyc hanh ban dau trén thang diém 10 va duoc
giang vién thong nhét trude khi doi sanh. Chi s6 nay
dugc goi 14 ty 1¢ dong thuan trong ngudng +1 diém,
khong phai @6 chinh xac phén loai. Vi ngudng phu
thudc diém tham chiéu cia giang vién, n6 chi phuc vu
danh gia hau nghiém va xac dinh truong hop cin ra
soat trong nghién ctru nay.

MABAI LOAIBAI PEMGV DIEMAGS Pné‘:,f'"" IED| STATUS

Hinh 2. Danh sach cac bai cin GV xir Iy lai

Céc bai thuoc nhém GV CHAM LAI dugc giang
vién mé lai va dbi chiéu theo ting tidu chi rubric.
Trong qua trinh ra soat, giang vién xem xét: Tép bai
lam géc; Dé va rubric; Diém ban dau; Piém AGS; Két
qua ting luat; Mo neo dugc hé thong lya chon; Gia tri
thuc té va gia tri ky vong; Canh bdo cta parser hodc
Rule Engine.

Sau ra soat, nguyén nhan sai I¢ch dugc phan loai
thanh cac nhom:

- AGS chua nhan dién cach thyuc hién hop 1¢;

- Cong thirc hodc tham chiéu Excel trong duong

chua dugc cong nhén;

- Parser chua trich xuét dﬁy du thudc tinh;

- Anchor Locator khong tim thdy hozc nhan

nham ddi tugng;

- Luét chim qué chat;

- Luét chim qua rng;

- Khéc biét trong cach cho diém thanh phan;

- Diém cham thu cong ban dau chwa chinh xac;

- Thiéu két qua do 13i tép, parser hodc workflow.

XU'LY BANDAU

GV m& bai, doi soat theo rubric va xac nhjn diem cudi |2 Point sir dung
5V0003 PPT 8.3 35 3.0 30|GVCHAMIAT  |eung nhim shape 6i twong ké thira
[Kiem tra tép/parser va chay lai AGS: neu vanloi GV | AGS khéng tra ket qua; tép Word khéng
V0007 WORD 5.0 THIEU BIEM AGS |chém thi céng. dirge parser doc dhy d i hogc workflow chira
[Kiem tra tép/parser va chay lai AGS: néu van16i GV | AGS khéng trd két qui; ang workbook ¢é cong
V0008 EXCEL 5.0 THIEU DIEM ACS |chim thil céng. thiic, sheet hode céu tric OOXML khién parser thit
GV mé bai, d6i soat theo rubric va xac nhan digm cudi | AGS chim thip hon; mét sé cong thirc trong duong
SV000S  |EXCEL 6.0 33 25 25|6VCHAMIAI  |cing hodic céch tham chiéu hop 18 chira duoe Rule Engine
KiEm tra tép/parser va chay lai AGS; nfu vin 18, GV | AGS khong trd két qua: ing tép Word khang
SV000  |WORD 7.0 THIEU DIEM AGS |chém thii cong dwoc parser doc day 4. tép 18i hodc wordlow chua | khéng c6 két qua, ziit diém GV saurd sodt va loai lrat
GV md bai, di soat theo rubric va xac nihan diem cudi | AGS chim cao hon nihe; khac bigt do lam tron, dung | Gitt diém GV sau ra soét; higu chinh tolerance va trong
SV00L1 EXCEL 7.0 85 13 13|6V CHAMIAL  [cung sai hojc diém mét phin cila mot 56 tiéu chi Excel sb.
Xiem tra tep/parser va chay lai AGS: néu van16i, GV | AGS khéng tra két qua: kha ning workbook c6 cong | Kiém tra tép valog xir1y. chay lai AGS. Neu vin
SV00l4  |EXCEL 50 THIEU DIEM AGS |chém thil céng. thiic, sheet hoje ciu triic OOXML khién parser thit éng co diém GV sau & sodt v logi gt
GV mé béi. d6i soét theo rubric va xic nhin diém cudi [AGS chim thip hon; mét 56 b6 cuc/placeholder hod!
SV00l6  |PPT 9.0 6.3 25 25|6VCHAMIAI  |cing cach trinh bay hop 12 chwa dirge rubric va parser layout cho diém mét phin va cap nhat
GV mé bai, déi soat theo rubric va xac nhin diém cusi [AGS chim thap hon nhe; chénhléch do cong thic | Giit diém GV sau ra soat; dieu chinh tolerance sé hoc
SV0016  |EXCEL 6.0 45 -15 5|6V CHAMLAL  [cimg twong dirong, lim tron hofic diém thinh phin va quy tic partial score
GV m& bai, déi sedt theo rubric v xic ahin didm cudi |AGS cham thap hon ré 1at; qua ra soat, mét nhom tiéu |Gitt diem GV sau cham lai; ra soat log anchor va
SV001$  |WORD 6.0 3.0 -3.0 3.0|GV CHAMIAL  |cing chi Word cé thé chua dwoc nhén dién ding do dinh | parser, b sung cach dinh dang hop 18 vao rubric, dua
GV md bai, di soat theo rubric va xic nihan diem cudi | AGS chim thip hon; mét s6 tieu chi dinh dang hodc |Gitt diém GV sau ra soét; tach titu chilén thanh tiéu
SV0020  |WORD 2.0 70 20| 20|6GVCHAMIAI  |cing b6 cuc Word dwge GV chip nhin ninmg rubric iy |chi con, bd sung partial score va ditu chinh mé
GV mé bai, doi soat theo rubric va xac nhan diem cudi |AGS cham thip hon nhe; chénhléch do cong thic | Gi didm GV sau ra soét; dizu chinh tolerance s6 hoc
SV0020  |EXCEL 7.0 53 -15 15|6V CHAMTAL  [cing. twong dirong, lim tron hojic diém thinh phin va quy tic partial score
[GVm& bai, d6i sedt theo rubric va xic nhén diem cudi [ AGS cham thip hon & rit; bai PowerPoint st dung | Git didm GV sau chim lai; cp nhit parser cho
sV0021 PPT 9.0 50 EX 306V CHAMIAL  |cing layout tiry chinh, nhém hodic déi twong ké thira |grouped shape. 4 Slide Master, diéu
GV ma bi, d6i s0at theo rubric va xéc ahan diém cudi | AGS cham thip hon 1 13t; quaa soat, mét nhom tién | Gi diem GV sau cham lai; ra soat log anchor vi
SV0023 'WORD 9.5 6.3 KX 3.0|/GV CHAMIAI _ |cing chi Word cé thé chira dwoe nhén dign dimg do dinh _|parser, b sung céch dinh dang hop 18 véo rubric, dira
GV m& bai, d8i soat theo rubric v2 xic nhan didm cudi | AGS chim cao hon nihe; khac biét do lam tron, dung | Gitt diem GV sau ra soat; hizu chinh tolerance va trong
5V0023 EXCEL 6.0 1.3 L5 13|GV CHAMLAL  [cing sai hodc diém mét phén ciia mét 54 titu chi Excel s6.
KiEm tra tép/parser va chay lai AGS; néu van 181, GV | AGS khéng tra két qua; kha ning workbook c6 cong |Kiem tra tép va log xit Iy, chay lai AGS. Néu vin
5V0023 EXCEL 60 THIEU DIEM AGS |chém tii céng thise, sheet hodc ciu tnic OOXML khién parser thit | khong cé kit qui, it diém GV sau 3 soét vi loai hrot
GV & bai, doi seat theo rubric vé xc nhan diem cudi |AGS cham thap hon; mét 56 bé cuc/placeholder hode |Gitt ditm GV: bé sung nhitu cau tric hop 1€ cho
SV0027 PPT 40| 20| -20) 20|/GV CHAMLAI _ |cimg. cich trinh bay hop 18 chua duge rubric v parser layout cho difm mgt phén va cip nhat
GV m& bai, d6i soat theo rubric va sic nhan diem cudi | AGS cham thap hon nhe; chénh léch chi yeu do cach |Giit diem GV sau ra soat; higu chinh trong 56 hodc
SV0028 'WORD 85 7.0 15 156V CHAMLAL  |cine cho diém mét phin d6i vai font. cin fé. khoang cich _|auv tic diém thanh phin néu 15 Lip lai

Viée ra soat 204 truong hop dugc thuc hién boi
chinh giang vién cung cap diém tham chiéu, dua trén
tép gbc, rubric, log ting luat, dbi twong do Anchor
Locator chon va gia tri thuc té—ky vong. Mdi truong
hop duoc gan mot nguyén nhan chian doan chinh theo
nhom 13i chi phdi sai léch; néu c6 nhiéu 15i, nguyén
nhan ¢6 anh huong diém 16n nhét dugc uu tién. Dir
liéu sau ra soat dugc ghi riéng, gbém nguyén nhén,
hanh dong dé xuét va diém cudi cung néu co; diém
gbc khong bi ghi dé. Do chi c6 mot ngudi ra soat,
nghién ctru chua danh gia dd tin cay lién ma hoa va
cac nhom nguyén nhan can dugc dién giai nhu bang
ching chan doan trong bdi canh nghién ctru, khong
phai phan loai da dugc xac nhan doc lap.

2.7. Phwong phdp phan tich div liéu

Phan tich dugc thuc hién riéng cho Word,
PowerPoint va Excel, sau d6 tong hop trén toan bd
cap diém hop 1€. Cac chi s6 dugc bao cdo gém s6 luot
cham, sai sd tuyét déi trung binh (MAE), d6 chéch

trung binh, ty 1é ddng thuan trong ngudng +1 diém va
giéi han dong thuan Bland—Altman. MAE tong dugc
tinh trén toan bd 1.247 luot chAm hop 1§, tic la trung
binh c6 trong sb theo sb luot cua tung loai bai.

Mirc sai s6 trung binh tuyét déi dugc xac dinh
bang:

MAE = zmasl Sav.l

Sai s6 can trung bmh bmh phuong dugc tinh theo:

2
RMSE = \/ Y1 (Sacsi — Sevi)
Do chéch trung binh dugc tinh b?mg:
n

1
Bias = EZ(SAGSJ - SGV,i)

i=1 ,

‘Trong do, Bias &m cho thay AGS c6 xu huong
cham thap hon giang vién va bias duong cho thay xu
hudng cham cao hon.
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Nghién ctru khong str dung hé s6 tuong quan lam
chi s6 két luan chinh vi twong quan khéng phan anh
tryc tiép murc dong thuan giira hai phuong phap cham.

Ty 1é phu hop trong ngudng 1,0 diém duoc xac
dinh bang:

S I(AE < 1)

Trong d6 I(.) 1a ham chi bao.

Biéu dd Bland—Altman duoc st dung dé mo ta do
chéch trung binh va giéi han déng thuan 95% giita
AGS va diém tham chiéu ctia giang vién. Hinh 3 minh
hoa biéu d6 Bland—Altman diém Excel

P, = x 100%
Biéu d6 Bland—Altman: Piém GV va AGS — Excel
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Diém trung binh ciia GV va AGS
Hinh 3. Bi¢u do Bland—Altman diém Excel

Su khac nhau giira ba loai bai dugc trinh bay &
muc mo ta thong qua MAE, dd chéch va giéi han
dong thuan. Nghién ciru khong thuc hién kiém dinh
suy luédn cho sy khac biét gitta ba nhom; vi vay, cac
nhan dinh so sanh khong duoc dién giai nhu bing
ching vé khéc biét c6 ¥ nghia thong ké.

Ngoai phan tich dinh lugng, cac truong hop dugc
giang vién ra soat dugc tong hop theo nhém nguyén
nhan. Tan suat va ty 18 cia timg nhém 15i duge thong
ké cho Word, PowerPoint va Excel nhim xac dinh
nhitng thanh phan can wu tién cai tién trong parser,
Anchor Locator, rubric va Rule Engine

Bang 2. Thong ké nhém Iy do cac bai can xir Iy

Nhém ly do WORD PPT EXCEL Tong Ty 1€
AGS bo so6t dinh dang/bé cuc Word hop 1€ 45 0 0 45 22,1%
AGS bo sot layout/placeholder/shape PowerPoint hop 1€ 0 37 0 37 18,1%
Luat Excel chua kiém tra ddy du cong thirc/tham chiéu 0 0 37 37 18,1%
AGS chua cong nhéan cong thirc hoic tham chiéu Excel 0 0 27 27 13,2%
twong duong
Luat PowerPoint qua rong hodc nhan nham dbi tuong 0 26 0 26 12,7%
Luat Word qua rong hodc chua kiém tra ding k¥ thuat 22 0 0 22 10,8%
Thiéu két qua AGS / 15i tép, parser hodc workflow 3 1 5 4,4%
Thiéu diém GV 0 0 1 1 0,5%

2.8. Kiém sodt chit lwong div ligu
Trudc khi phan tich, dit liéu dugc kiém tra theo céac
diéu kién sau:
- Ma bai khong trung 1dp trong cung loai san
pham;
- Diém nam trong khoang tir 0 dén 10;
- Sai léch PD dung bang diém AGS trir diém
giang vién;
- Dir liéu thiéu khong dugc tw dong thay thé
bang 0;
- MG&i bai duoc gin diing loai Word, PowerPoint

hoac Excel;
- Rubric va phién ban hé thong duoc xac dinh
thong nht;
- Céc trudng hop thiéu dir liéu duoc tach khoi
tap tinh sai $6;
- Diém gbc va két qua sau ra soat duoc lwu riéng.
Trong qua trinh kiém tra, khong phat hién diém
nam ngoai thang diém 0-10. Cac gié tri PD dugc tinh
lai bang cong thirc dé tranh trudng hop 6 diém trong
bi phan mém bang tinh hiéu 14 0 va tao ra sai léch gia.
2.9. Bdo mdt va dao dvc dit liéu
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Dir lidu sir dung trong nghién ciru gdm céc bai lam
thuc hanh cta hoc phin Tin hoc dai cuong va da duoc
B6 mon Cong ngh¢ thong tin cho phep sir dung cho
muc dich nghién ctru va cai tién hé théng. Dir lidu
duogc khai thac theo hinh thirc hdi ctru, khong lam
thay d6i qua trinh kiém tra hodc két qua hoc tap cua
sinh vién.

Trudce khi phén tich, ho tén, ma s6 sinh vién, tén
tép géc va céc thong tin dinh danh truc tiép duoc loai
b6. Mdi bai 1am dugc thay bang mot ma nghién ctru
khong chira thong tin nhéan dién tryc tiép. Té&p bai lam
gbc, JSON AST day di, diém sb va log chidm duoc
luu trong ha tﬁng noi bo, voi quyén truy cap gidi han
cho cac thanh vién thyc hién nghién ciru. Két qua chi
dugc bao céo ¢ dang téng hop.

Gemini chi dugc sit dung ¢ budc tao phan hoi
bang ngdn ngit tu nhién. Tép Office gdc va JSON
AST day du khong dugc truyén dén dich vu bén
ngoai. Trude khi goi API, hé thong tdi thiéu hoa dir
lidu va chi gri cac truong k¥ thuat can thiét & cap tiéu
chi, gém ma tiéu chi khong dinh danh, mé ta yéu clu,
trang thai thuc hién, gia tri ky vong va 18i do Rule
Engine x4c dinh. Ho tén, ma sinh vién, 16p hoc va tén
tép khong dugc dua vao yéu cau. Diém sé duoc tinh
hoan toan trong ha tang ndi bo; phan hdi do Gemini
sinh khong lam thay d6i diém.

Két nbéi API dugc thuc hién qua HTTPS/TLS.
Khoéa API dugc luu trong kho thong tin xac thuc cta
n8n hodc bién moi truong phia may chu, khong duoc
ghi trong ma ngudn hodc cung cap cho trinh duyét
nguoi dung. Noi dung yéu cau va phan hoéi khong
duoc ghi day du vao log tmg dung; log thuc thi dugc
gl(n han quyen truy c@p va chi dugc luu trong thoi
gian can thiét cho kiém tra va xir Iy 15i.

Hé théng st dung Gemini API ¢6 tra phi. Chinh
sach xur ly dit li€u cua dich vy dugc xac dinh theo diéu
khoan ap dung tai thoi diém trién khai. Nhom tac gia
khong gia dinh rang dich vy bén thir ba hoan toan
khong luu dit liéu; do d6, nguyén tic tdi thiéu hoa va
loai bd thong tin dinh danh duoc ap dung trudc moi
yéu ciu giri ra ngoai.

3. KET QUA VA THAO LUAN
3.1. Kién triic tong thé va ha ting trién khai

Nghién ciru di xay dung va trién khai thanh cong
hé thong AGS theo kién trac module, gobm: tiép nhan
tép, phan tich Office Open XML, chuyén d6i dir liéu
sang JSON AST, dinh vi dbi tugng bang Anchor
Locator, thyc thi Rubric JSON bang Rule Engine, tong

hop diém va sinh phan héi. Quy trinh dugc diéu phdi
trén n8n; mo hinh ngdn ngtr 16n chi hd tro dién giai
ket qué, khong tham gia truc tiép vao quyet dinh diém
so Céc chirc ning phan tich va chim diém duoc cung
cap dudi dang dich vy Flask; n8n dam nhiém diéu ph01
workflow, con Jinja2 va WeasyPrint hd trg két xuat
béo cao két qua.

GIAO DIEN VA PIEU PHOI (NSN)

Piéu phdi workflow
(NSN)

Tiép nhin yéu ciu
(Web Client)

XU LY NGHIEP VU TRUNG TAM (Python)

Phin tich OpenXML Chém diém trén luit (Rule Engine)

@

HA TANG VA BAO MAT

Trién khai néi bo Béo mat da lop X Iy luéng dix liéu
(File server)

=" &

Hinh 4. Kién tric tong thé cia hé thong

Diém ndi bat cia kién trac 1a kha nang xi 1y thong
nhit ba dinh dang .docx, .xlsx va .pptx thong qua 16p
biéu dién trung gian JSON AST. Cach t6 chirc nay
tach biét dir lidu tai lidu, logic dinh vi va luat cham,
nhd d6 co6 thé cap nhat parser hodc rubric ma khong
phai thay d6i toan bo hé thdng. Pay 14 khéc biét quan
trong so voi cac giai phap trudc day thuong dugc xay
dung riéng cho mot loai tai li¢u hodc mot dang bai cu
thé (Hekman, 2019; Iwata & Matsui, 2022; Kovaci¢
& Green, 2012).
3.2. Khd ning chim tw dong trén ba logi bai

AGS duogc danh gia trén 1.257 lugt chim Word,
PowerPoint va Excel. Sau khi kiém tra dit liéu, 1.247
cap diém co day du két qua cua ca giang vién va AGS
dugc dua vao phan tich, gom 416 bai Word, 418 bai
PowerPoint va 413 bai Excel. Chin luot thiéu két qua
AGS va mot luot thiéu diém giang vién duoc tach khoi
tap tinh sai so.

Béang 4 trinh bay muec sai léch gitra AGS va diém
tham chleu clia giang vién. Ty 18 & cot cudi duoc tinh
trén s cip c6 du hai diém cua timg loai bai

Feal

Biang 4. Mikc sai 1éch giita diém AGS va diém giang vién.

. Do chénh léch Ty 1€ dong thuan
Loai bai n MAE t.rung binh tronz n.glr("rngg +1 diém
Word 416 0,692 -0,154 83,9%
PowerPoint 418 0,714 -0,054 84,9%
Excel 413 0,446 0,055 84,5%
Tong 1.247 0,618 -0,051 84,4%

Két qua cho thay MAE g0p cua 1.247 cap diém la
0,618 diém trén thang diém 10. C6 1.053/1.247 luot

cham, tuong duong 84,4%, nam trong ngudng sai
1éch khong qua mot diém. Ty 1€ nay dugc dien giai la
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mirc déng thuan trong ngudng +1 diém, khong phai
d6 chinh xé4c tuyét di. Do chéch chung -0,051 diém
cho thay AGS khéng c¢6 xu huéng chim léch rd rét
theo mét chiéu & mirc trung binh.

O cip do mo ta, AGS c6 do chéch 4m nhe ddi véi
Word va PowerPoint, trong khi Excel c6 d§ chéch
dwong 0,055 diém. Excel c6 MAE thap nhit (0,446),

/shared_workspace/database

con Word va PowerPoint 1an luot 1a 0,692 va 0,714,
Két qua nay goi ¥ rang cac thudc tinh c6 cau tric xac
dinh trong Excel thuin lgi hon cho chidm dya trén
luat; tuy nhién, nghién ctru khong thyc hién kiém dinh
suy luan nén khong khing dinh sy khac biét co ¥
nghia thong keé giita ba loai bai.

File bai lam sinh vién (.zip) *

docx

‘ Choose File ‘ NOI TONG QUAT 25.zip ]

CK1-2026

[® TinHoc-CK1-2026.docx Bs qua

Bat budc. Chira thu muc bai 1am clia céc sinh vién.

File danh sach sinh vién (.xlsx)

[ rubricjson Kéo tha

Choose File ‘ DSSV1.xlsx }

Covid
[® COoVID-19, SARS COV-2.docx B qua

[ rubricjson Kéo tha

Khéng bt budc. Chira théng tin sinh vién dé€ match diém.

Qua-trinh-hoc-tap
® Mau word.docx B4 qua

[ rubricjson Kéo tha

Ti-le-dong-mau

Rubric Word (Chon nhiéu) -- Thém Rubric WORD -- v
rubricjson x
Rubric Excel (Chon nhiéu) -- Thém Rubric EXCEL -- v

@ TY LE DPONG MAU SAU TIEM JO...  Boqua '
[2) rubricjson Kéo tha

covid-19

R COMIN-19 SARS COV/-2 dary Bo aua

rubricjson x

Hinh 5. Giao dlen chidm bai ciia he thong AGS

Két qua cung cip bang chung ban du vé tinh kha
thi ctia mot kién trac chung cho ba loai san pham
Office trong bdi canh khao sat. So véi cac nghién ciru
trude chu yéu tap trung vao bang tinh hoic két hop
Word va Excel, AGS m6 rong pham vi xur ly sang
PowerPoint va str dung cting mét 16p biéu dién trung
gian, co ché rubric va Rule Engine. Tuy nhién, két
qua chua cho phép khing dinh kha ning khai quat
sang dé bai, hoc phan hodc co s dao tao khac.

3.3. Mikc @ dong thudn giita AGS va gidng vién

Biéu dd Bland—Altman dugc sir dung dé danh gia
d6 chéch va giéi han dong thuan giita hai phuong phap
cham.

Biang 5. Két qua phan tich Bland—Altman
Gidéi han  Gidi han

Loai bai Po chéch L A
: c dwéi trén
Word -0,154 -2,185 1,877
PowerPoint -0,054 -2,090 1,982
Excel 0,055 -1,755 1,865

Do chéch cia ca ba loai bai déu gan 0, cho thay
khong cé xu hudng sai 1éch hé théng 16n theo mot
chiéu & muc trung binh. Tuy nhién, gi¢i han dong
thuén con rong: Xép xi -2,2 dén +1,9 diém ddi véi
Word, -2,1 dén +2,0 diém d6i v6i PowerPoint va -1,8
dén +1,9 diém dbi v6i Excel. Do d6, bias nho khong
ddng nghia voi ddng thuan cao & cip do timg bai; van
c6 thé xuat hién chénh léch gan hai diém trong pham
vi gi6i han dong thuan 95%.

Phan tich Bland—Altman ciing cho thy viéc chi sir

dung hé s6 twong quan s& chua du dé danh gia chat
luong hé théng. Hai bo diém co thé twong quan cao
nhung van t6n tai cic truong hop sai 1éch 16n & cap do
ting bai. Vi vdy, nghién ctru két hop MAE, d6 chéch,
gidi han dong thuan va ty 1& nam trong ngudng dé
danh gia diy du hon mirc phu hop giita hai phuong
phap.

3.4. Phdn luong bai can giding vién ra sodt

Trong phéan tich hau nghiém, ngudng sai léch tuyét
d6i mot diém duge dung dé nhan dién cac truong hop
can xem xét lai. Trong 1.247 luot c6 du dit lidu, 194
luot vuot ngudng, gdm:

- 67 bai Word,

- 63 bai PowerPoint;

- 64 bai Excel.

Ngoai ra, chin lugt thiéu két qua AGS va mét luot
thiéu diém giang vién dugc dua vao nhom xir 1y dit
lidu. Tong cong c6 204/1.257 lugt (16,2%) dwoc nhan
dién héu nghiém dé ra soat.

Két qua nay cho thiy tiém ning xy dung co ché
human-in-the-loop, nhung chua chirng minh AGS ¢6
thé ty phan 1u6ng ddc lap trong van hanh thyc té, vi
viéc xac dinh sai léch vuot ngudng can c6 diém giang
vién. Mot co ché trién khai thuc té can dya trén céac
tin hiu ndi tai nhu canh béo parser, Anchor khong
duy nhat, ludt khong thue thi duge, muc tin cdy thap
hodc 14y mau kiém dinh ngau nhién.

Viéc phan ludng khong dong nghia vai viéc méc
dinh diém AGS sai. Sau khi ra soét, giang vién xéac
dinh nguyén nhan, giit nguyén diém gbc cua ca hai
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phwong phap va ghi nhan diém cubi cung. Cach lam
nay giup bao dam kha ning truy vét, ddng thoi tao dit
liéu phan hoi dé cai tién rubric, parser, Anchor Locator
va Rule Engine.

3.5. Phdn tich nguyén nhdn sai léch

Céc truong hop can xur Iy duoc phan loai theo
nguyén nhan chan doan chinh sau khi mét giang vién
ra soat tép gdc, rubric va log hé thong.

Bing 6. Phan b6 nhém nguyén nhén sai léch va thiéu dir li¢u

Nhém nguyén nhin chin doin sau ra sost S6 hrong Ty 1€
AGS b0 s6t dinh dang hoac b6 cuc Word hop 1€ 45 22,1%
AGS b0 s6t layout, placeholder hoac shape PowerPoint hop 1€ 37 18,1%
Luét Excel chua kiém tra day du cong thirc hodc tham chiéu 37 18,1%
AGS chua cong nhan cong thirc hodc tham chiéu Excel tuong duong 27 13,2%
Luéat PowerPoint qud rong hodc nhan nham d6i tuong 26 12,7%
Luat Word qua rong hodc chua kiém tra dung k¥ thuat 22 10,8%
Thiéu két qua AGS do 15i tép, parser hoic workflow 9 4,4%
Thiéu diém giang vién 1 0,5%

C6 109/204 truong hop (53,4%) dugc chan doan
theo hudéng AGS chua nhén dién dﬁy du cach thuc
hién hop 1é, gdm dinh dang Word ké thira tir Style, b
cuc PowerPoint st dung Slide Master hoac grouped
shape va cong thuc Excel tuong duong nhung khac
biéu dién trong rubric.

C6 85/204 trudng hop (41,7%) dugc chan doan
theo huéng ludt chdm qua rong hodc chua kiém tra
déy du ky thuat, chéng han chi kiém tra su tdn tai cua
dbi tuong, nhan nham shape/placeholder hodc xac
nhan gia tri Excel ma chua kiém tra cong thirc va ving
tham chiéu. Muoi truong hop con lai (4,9%) lién quan
dén thiéu dit liéu.

Két qua nay cho thy sai 1éch khong xuat phét cha
yéu tir mot 16i don 1¢ ma tir hai nhém van dé ddi
nghich:

- Luét qua chat, 1am bo so6t cach lam hop 1¢;
- Luat qué rong, lam cdng nhan bai chua dap
g day du yéu cau.

Phat hién nay c6 y nghia d6i v6i thiét ké rubric tu
dong. Rubric khong nén chi dinh nghia mét gia tri
dung duy nhat, ma can hd trg phuong 4n twong duong,
dung sai, diém thanh phan va quan hé ciu tric. Pong
thoi, tiéu chi khong nén chi kiém tra sy ton tai cua ddi
trong ma phai kiém tra ding dbi twong, dung thude
tinh va dung k¥ thuat thuc hién.

Két qua nghién ctru cung cdp bang chimg lién
quan dén ba khoang tréng di xac dinh & phan M dau.

Thi nhét, hé théng trién khai mot kién trtc théng
nhit cho Word, Excel va PowerPoint thong qua 16p
JSON AST va mét Rule Engine chung. Cach t6 chirc
nay tach biét qua trinh phan tich tai liéu khoi logic
danh gia va mo rong pham vi xur Iy so véi cac nghién
clru tip trung riéng vao bang tinh hodc mot s dinh
dang Office cu thé (Hekman, 2019; Iwata & Matsui,
2022; Kovaci¢ & Green, 2012).

Thtt hai, Anchor Locator dugc thiét ké dé giam su
phu thudc vao vi tri ¢b dinh cua ddi tuong va hd tro
canh bao khi két qua dinh vi khong chéic chan. Qua
trinh ra soat ghi nhan mot sd truong hop hé thong
khong tim thay hodc lwa chon dbi twong chwa phu
hop; tuy nhién, cac truong hop nay khong hinh thanh
mot mau danh gia doc lap & cap doi tugng. Vi vay,

két qua chi c6 y nghia chan doan dang 16i va chua cho
phép udc lugng precision, recall hodc ty 1€ dinh vi
dtng cuia Anchor Locator trén toan bd dir li¢u.

Thir ba, nghién ctru khong chi béo co diém trung
binh ma con két hop MAE, d6 chéch, gioi han dong
thuan Bland—Altman va phan tich cac trudong hop sai
léch. Piém sé duoc quyét dinh boi Rubric JSON va
Rule Engine, trong khi mé hinh ngon ngit 16n chi hd
trg phan hdi. Quy trinh ra soat hau nghiém cung cap
dir liéu dé cai tién parser, Anchor Locator, rubric va
Rule Engine; tuy nhién, co ché phan luong doc lap
van can dugc danh gia trong nghién ctiru tiép theo.

Ty 1¢ 84,4% lugt chAm nam trong ngudng +1 diém
va do chéch chung gan 0 cho thiy kién tric c¢6 tinh
kha thi trong bdi canh khao sat. Tuy nhién, gioi han
ddng thuan con rong va 194 luot vuot ngudng cho
thiy AGS chua thé thay thé hoan toan giang vién. Gia
tri hién tai cua hé thong nim & hd tro chuan hoa, tu
dong hoa cac tidu chi rd rang va cung cép tin hidu cho
viéc ra soat truong hop ngoai I€.

3.6. Han ché va hwéng cai tten

Nghién ctru van con mot s6 han ché can duoc xem
xét khi dién giai két qua. Trudc hét, dir lidu thuc
nghiém dugc thu thap trong pham vi mdt hoc phﬁn,
tai mot co so dao tao va trén mot hé théng dé kiém tra
cu thé. Do d6, két qua hién tai m&i phan anh hiéu qua
ctia AGS trong bdi canh trién khai da khao sat va chua
du co s dé khai quat cho cac hoc phan, nhom ngudi
hoc hodc co sé dao tao khac.

Thir hai, diém tham chiéu dugc st dung dé dbi
sanh v&i AGS chi dua trén két qua chdm cta mot
giang vién. Mic du giang vién da st dung rubric
théng nhét va thuc hién ra soat lai cac bai c6 sai 1éch
16n, thiét ké nay chua cho phép danh gia do tin cdy
lién giam khao va chua loai trir hoan toan anh huéng
ctia khac biét ca nhan trong cach dién gidi tiéu chi,
cho diém thanh phan va xir 1y cac truong hop ngoai
16. Vi vay, diém cua giang vién trong nghién ctru nén
dugc xem la diém tham chiéu thyc hanh, chua phai la
chuan vang duoc thiét 1ap tu su déng thuan cua nhiéu
chuyén gia.

Thir ba, ngudng sai 1éch tuyét déi 1,0 diém trén
thang diém 10 dugc sir dung dé phéan ludng bai can ra
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soat la ngudng thuc nghiém do nhém nghién ctu lya
chon. Ngudng nay co y nghia quan ly va kiém soat
chat luong trong bdi canh trién khai hién tai, nhung
chua duogc xac nhan 13 ngudng t6i wu cho moi loai bai
hodc moi myc ti€éu danh gia.

Thir tu, phéan tich chu yéu duoc thuc hién ¢ cap do
diém téng. Cach tiép can nay cho phép danh gia mirc
do phu hop chung gitra AGS va giang vién nhung
chua phan anh day du kha ning nhan dién ding hodc
sai cua tung tiéu chi. Mot bai co diém tong gan nhau
van c¢6 thé ton tai sai 1éch bu trix gilta cac tiéu chi,
trong khi mot sai 1éch diém tong 16n c6 thé chi phat
sinh ttr mot tiéu chi co trong sb cao.

Tha nam, mot s6 thanh ph?m phurc tap cua tai liéu
Office chua dugc hé théng xir Iy ddy du, nhu style ké
thira, grouped shape, Slide Master, cong thuc dong,
cac cach tham chiéu trong dwong va nhirng phuong
an trinh bay khac nhung van dap tmg yéu cau. Ngoai
ra, cac tiéu chi mang tinh thim my, sang tao hodc phu
thudc vao phan doan chuyén mon van chua phu hop
dé ty dong hoa hoan toan bang Rule Engine.

Thtr sau, nghién ctru chua danh gia doc 1ap hiéu
qua ciia Anchor Locator ¢ cap ddi twong. Dit liéu hién
tai luu két qua cham, ddi tuong duoc lya chon va canh
bao thyc thi nhung chua c6 tap nhan chuén xac dinh
d6i twong dung cho tig tiéu chi. Do d6, nghién ciru
chua tinh duoc precision, recall, F1-score hodc ty I&
dinh vi dung riéng cta co ché nay. Nghién ctru tiép
theo can x@y dung tap dir liu duoc gan nhan thu
cong, bao gom ca truong hop thong thuong, trudong
hop ¢ nhiéu g vién va trudng hop khong ton tai
dbi tugng hop 18, ddng thoi bao cao két qua riéng cho
Word, Excel va PowerPoint.

Trong cac nghién ctru tiép theo, cin mé rong dir
lidu theo nhiéu 16p hoc, nhidu dé kiém tra, nhiéu khoa
hoc va nhiéu co s dao tao dé danh gia kha ning khai
quat cia hé théng Dic biét, nén t6 chirc it nhat hai
hodc ba giang vién cham doc 1ap trén cung mot tap
bai va st dung quy trinh hdiy de xdy dung diém dong
thuan. Khi do, c6 thé tinh hé s twong quan noi 16p,
hé sb kappa hoic cac chi sb phi hop khac nham dénh
gia do tin cdy lién giam khao va thiét 1ap chuan tham
chiéu virng chac hon cho AGS.

Bén canh d6, cAn mo rong phén tich xudng cép do
ting tiéu chi va xdy dung tap nhin chuin & cap ddi
tugng dé danh gia doc 1ap Anchor Locator bing
precision, recall, F1-score, ty 1€ dinh vi dliing, ty 1€ bo
sot va ty 1€ nhan nham. Dit liéu tir cac bai duoc giang
vién ra soat cling nén duoc sir dung dé xay dung bo

kiém thir hdi quy cho parser, rubric va Rule Engine.

Hé thong cling cn dugc hoan thién theo hudng hd
trg nhiéu phuong an hop 18, cong thic twong duong,
dung sai thich (g va quan h¢ céu tric phirc tap trong
OOXML. Ddng thoi, nén phat trién chi s6 do tin cay
clia timg tiéu chi va toan bai dé phan ludng duya trén
nhiéu tin hiéu, thay vi chi dya vao sai Iéch diém sau
khi di c6 diém cua giang vién.

Cubi cing, can danh gia AGS trong diéu kién van
hanh thyc té théng qua tich hop véi hé thong quan ly
hoc tap, do thoi gian xtr ly, khdi luong cong viée
giang vién duoc giam, chat lugng phan hoi va muc do
chap nhéan ciia ngudi st dung. Nhitng mé rong niy sé
giup xac dinh rd hon gia tri thyc tién, do tin cay va
kha ning trién khai AGS & quy mé 16n.
4.KET LUAN

Nghién ctru di xdy dung va dénh gia hé thong
AGS cho cac bai thyc hanh Word, Excel va
PowerPoint dua trén Office Open XML, JSON AST,
Rubric JSON va Rule Engine. Kién trac module gitip
tach biét qua trinh phén tich tai liéu, dinh vi ddi tuong
va thyc thi luat chdm; mé hinh ngén ngit 16n chi hd
trg tao phan hdi va khong truc tiép quyét dinh diém.

Trén 1.247 cdp diém hop 1¢, MAE toan hé théng
dat 0,618 diém, 84,4% luot chAm nam trong ngudng
sai 1éch +1 diém va do chéch chung 14 —0,051 diém.
Két qua cho thay hé théng khong co xu hudng chdm
léch rd rét theo mot chidu & muc trung binh; tuy
nhién, gidi han déng thuén con rong va 194 luot vuot
ngudng cho thiy AGS chua thé thay thé hoan toan
danh gia cta giang vién.

DPong goép chinh ctia nghién ctru ndm & viée trién
khai mét kién trac chung cho ba dinh dang Office, su
dung 16p biéu dién trung gian va ludt chdm c6 kha
ning truy vét. Anchor Locator hd trg dinh vi ddi
tugng va phat hién cac truong hop khong chic chin,
nhung hiéu qua riéng cua co ché nay chua duge danh
gia bé“lng tap nhan ddc lap. Vi vay, Kkét qua hién tai
dugc xem 14 bang ching vé tinh kha thi trong bbi canh
khao sat, khong phai bang ching xac nhan kha ning
khai quat hogc thay thé hoan toan viéc chdm cua con
nguoi.

Nghién ciru tiép theo can mé rong dit lidu theo
nhiéu giang vién, 16p hoc va co s¢ dao tao; xay dung
tap nhan dé danh gia precision, recall va F1-score cua
Anchor Locator; kiém tra két qua & cap tiéu chi; dong
thoi danh gia hiéu ning, chi phi va mirc giam khdi
luong cong viée trong diéu kién van hanh thyc té.
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DEVELOPMENT OF AN AUTOMATED GRADING SYSTEM BASED ON OFFICE OPEN XML,
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ABSTRACT
This study presents the development and evaluation of an Automated Grading System (AGS) for Microsoft
Word, Excel, and PowerPoint practical assignments in a General Informatics course. The system analyzes the
Office Open XML structures of .docx, .xIsx, and .pptx files, normalizes the extracted data into a JSON-based
abstract syntax tree (JSON AST), locates assessment objects using an Anchor Locator, and executes criteria
represented as JSON Rubrics through a Rule Engine. The workflow is orchestrated on the n8n platform, while
a large language model is used only to interpret results and generate feedback rather than to determine scores
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directly. The initial dataset comprised 1,374 submissions. After invalid and duplicate files were removed, 1,257
submissions were processed, of which 1,247 complete instructor—AGS score pairs were included in the
analysis. The overall mean absolute error was 0.618 points on a 10-point scale; 84.4% of the automated scores
differed from the instructor’s scores by no more than one point, and the mean bias was —0.051 points. Excel
produced the lowest absolute discrepancy. Analysis of 204 cases requiring review showed that discrepancies
were mainly associated with the system’s failure to recognize valid alternative implementations or with grading
rules that did not fully verify the required techniques. The findings demonstrate the feasibility and traceability
of a unified grading architecture while also highlighting the continued importance of instructor oversight for
exceptional cases.
Keywords: Automated grading system,; Office Open XML, JSON AST; General Informatics.
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