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Abstract. The application of active teaching
methods, such as game-based learning, remains
limited, especially the use of specialized mobile
games in science lessons in general and Chemistry
teaching in particular. This study proposes design
principles and an ADD-ChEM  procedure,
comprising six steps (Analysis - Design -
Development - Check & Calibrate - Evaluation -
Maintenance & Update), for developing mobile
games to support Grade 10 Chemistry teaching.
Each step in this procedure is illustrated in detail
through the design and development of
"ChimicaRun", a mobile game on the Roblox
platform, integrating obstacle course gameplay with
a Checkpoint-Quiz mechanism to practice and
reinforce knowledge of "Reaction Rate" and
"Halogens". The game incorporates features such as
diverse question forms, a support system, and a
classroom management interface for teachers. The
study provides scientific guidelines supporting
teachers in developing usable mobile games,
helping to enhance students’ interest, motivation, and
learning effectiveness in Chemistry at high schools.
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Tém tit. Hién nay viéc img dung cac phuwong phap
day hoc tich cyc nhu hoc tép dua trén tro choi con
han ché, nhét 1a viéc sir dung cac “mobile games
giao duc” trong day hoc noi chung ciing nhu day
hoc hoa hoc noi riéng. Nghién ciru nay dé xuét cac
nguyén tic thiét ké va quy trinh ADD-ChEM, gom
sau budc (Phan tich - Thiét ké - Phat trién - Kiém
tra va Didu chinh - Panh gia - Bao tri va Cap nhat)
dé xay dung mobile games hd tro day hoc mén Hoa
hoc 16p 10. Cac budc thiét ké cu thé ctia quy trinh
dugc minh hoa chi tiét théng qua viée thiét ké va
phat trién "ChimicaRun" - mot mobile games trén
nén tang Roblox, két hop 15i choi vuot chudng
ngai vat véi co ché Checkpoint-Quiz dé on tap,
cing cb kién thirc vé "Toc do phan ung" va
"Halogen". Tro choi tich hop cac tinh nang nhu
ngan hang cau hoi da dang vé hinh thirc, hé thong
tro gitip, va giao di¢n quan 1i 16p hoc cho gido vién
(GV). Nghién ctru di cung cip nhitng huéng dan
khoa hoc cu thé, hd trg GV phat trién cac “mobile
games gido duc” phit hop, gop phin nang cao himg
th1, va hiéu qua hoc tdp mon Hoéa hoc cua hoc sinh
(HS) ¢ truong phd thong.

Tir khoa: mobile games, tro choi day hoc, day hoc
tich cuc, day hoc mén Hoa hoc.
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Thiét ké va sir dung mobile games trong hé tro day hoc mén Hod hoc 16p 10

1. Mé dau

Moén Hoa hoc dong vai tro quan trong trong chuong trinh gido duc pho thong, cung cap nén
tang kién thire dé HS hiéu vé thé gioi vat chat xung quanh. Tuy nhién, nhiéu nghién ctru di chi ra
rang HS thuong gap nhiéu kho khan trong viéc nam bat cac khai niém hoa hoc triru tuong [1],[2].
Bén chét phirc tap ciia hda hoc xuat phat tir nhiéu yéu t6, bao gdm tinh triru tuong cua cac khai
niém, su da dang trong biéu dién (ky hiéu hoa hoc, tén goi), thuat ngit chuyén nganh va yéu cau
vé tu duy logic ciing nhu ki nang giai quyét van dé [3]-[6]. Tai Viét Nam, viéc day hoc hoa hoc
con ddi dién voi nhiéu thach thirc, dac biét khi mén Hoa hoc da tré thanh mon hoc lya chon & cép
THPT. Mac du viéc ung dung cac mé hinh va phuong phap day hoc tich cyc nhu hoc tap dua trén
du an, hoc tap két hop cac tro choi... da va dang dugc st dung ngay cang nhiéu [3],[7], cac
phuong phap giang day truyén thong van chlem uu thé. Piu nay 1a do sy chua phu hop khi ap
dung cac phuong phap nay & 16p hoc thuc té, vi du nhu: 16p hoc dong HS, GV mat nhiéu thoi
gian chuan bi, cic hoat dong cua HS khé kiém soét trong khuén kho 16p hoc, trang thiét bi con
nhiéu han ché.. .[7]. Su yéu thich hoac thiéu dong luc hoc tap cua HS ddi véi mon Hoa hoc cling
1a mot van dé dang lo ngai.

Hoc tap duya trén tro choi (Game-Based Learning - GBL) 1a phuong phap st dung cac yéu td
tro choi trong day hoc, dac biét dé nang cao dong luc hoc tap cia HS [7]-[12]. Nhiéu nghién clru
d3 ching minh hiéu qua cia GBL trong viéc cai thién két qua nhén thirc, kha nang ghi nhé va
dong luc hoc tap trong mon Hoa hoc va cac mén khoa hoc khac [9], [11]. Hoc tap dua trén tro
choi 1am cho viéc hoc tré nén thu vi va hip dan hon, bién qué trinh hoc tap thanh trai nghiém
thong qua twong tac, phan hoi tirc thi va phan thuong. Quan trong hon, céc trd choi co thé cai
thién hiéu qua hoc tap va hiéu biét khai niém bang cach truc quan hoa cac chu dé hoa hoc triru
tuong nhu céu trac phan tr (vi du: Foldit [13]), phan ung hoa hoc (vi du: ChemCaper [14],
ChemCraft [15]) va bang tuan hoan (vi du: E-Chemmend [16]); dong thoi cung cAp méi
truong thuc hanh, mé phong tuong tac va an toan (vi du: PhET Simulators) [17]. Bén canh do,
phuong phap ndy con hiéu qua trong viéc phat trién cac ki ning thiét yéu nhu giai quyét vin dé,
tu duy phan bién va hop tac [10]. Su phé bién rong rii cua dién thoai thong minh va mdy tinh
bang da mod ra tlem nang 16n cho GBL trén thiét bi di dong [6], [7]. Cac nghién clru quoc té gan
day cho thay nén tang va cong cu phat trién trd choi truc tuyén nhu Roblox, Minecraft, Meta
mang lai m6i trudng hoc tép nhép vai, gitp hoc sinh tuong tac va trai nghiém kién thtre truc quan.
Trong d6, viéc gin ndi dung hoc tap véi co ché tro choi va phan hdi tic thi gitp ting hing tha va
kha ning ghi nhé. Bén canh d6, cac méi truong hoc tap nhap vai két hop mo phong ao va hoc tap
di dong da ching minh hiéu qua trong viéc phat trién tu duy va nang cao két qua hoc tp, tao co
s& 1i luan cho viéc phat trién mobile games giao duc trong nghién ctru nay [18]-[20].

Tai Viét Nam, phuong phép day hoc dua trén trd choi da dugc sir dung trong nhiéu mén hoc
nhu Van hoc, tiéng Anh, Toan hoc va cic mon Khoa hoc ti nhién [21]-[24]. Trong day hoc hoa
hoc, mot s6 nghién ctru cua cac tac gia Tran Trung Ninh, V3 Thuy Tién va Thai Hoai Minh da
chi ra tiém ning cua viéc sir dung tro choi nham hd tro viée day hoc [24]-[26]. Tuy nhién, cac
hinh thue tro choi nay thuong c6 cac cAu tric tuong dbi don gian, ching han nhu cau d6, giai 6
chir, ghép nbi thong tin. Mic du sy quan tdm dén sir dung tro choi giao duc c6 Gng dung cong
ngh¢ thong tin ngay cang gia tang, (vi du: Kahoot!, Quizizz, Minecraft: Education Edition), cac
tro choi van con & giai doan so khai va gap nhiing rao can thuc tién nhu han ché vé co so vat chit,
GV chua c¢6 nhiéu kinh nghiém vé tich hop trd choi trong day hoc. Hon nita, cac trd choi Kahoot!
Quizziz,... thugc nhom “cong cy hoc tap truc tuyén” (e-learning tools), gém cac cau hoi trac
nghiém, chua co cdt truyén, nhan vat, hoat dong nhap vai, thao tac thuc nghiém 4o,...[27]. Mobile
games trong day hoc (Mobile Game-Based Learning-MGBL), 1a mét phuong phap st dung tro
choi trén thiét bi di dong dé hd trg qué trinh hoc tap. Phuong phap nay két hop cac yéu to giai tri
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ctia tro choi v6i muc tiéu gido duc, nhim ting cudng sy tham gia, dong luc va hiéu qua hoc tip
ctia ngudi hoc [12]. Qua qué trinh tim hiéu ching t6i hau nhu chua tim duoc bai bao, cong trinh
nghién ctiru mot cach hé théng vé mobile games trong day hoc hoa hoc.

Diéu nay dan dén mot khoang trong nghién ciru dang ké trong quy trinh thiét ké, phat trién
va danh gia hiéu qua cua cac tro choi gido duc, dic biét ro rét ddi véi cac " mobile games " (tro
choi trén thiét bi di dong) cho cac mon hoc doi hoi tinh tryc quan va triru tugng cao nhu mon Hoa
hoc. Nham gop phan giai quyet han ché néu trén, nghién clru nay tap trung vao viéc dé xuét
cac nguyén tac va quy trinh thiét ké mobile games Umg dung trong day hoc hoa hoc, dwa trén sy
tong hop cac co s6 1i ludn va két qua khao sat thuc tién. Chiing t6i da d& xudt va phén tich chi
t1et quy trinh thiét ké ADD-ChEM gom sau budc, dong thoi minh hoa tinh kha thi va cac budc
trién khai cu thé thong qua qua trinh thiét ké tro choi “ChimicaRun”. Muc tiéu ctia nghién ctru 1a
xdy dung nhiing huéng dan khoa hoc, mang tinh dinh huéng co ban, hd trg GV trong viéc phat
trién hodc diéu chinh cac mobile games phu hop, tir d6 néng cao hi€u qua tuong tac, tao dung sy
yéu thich mon hoc va cai thién két qua hoc tap cua HS.

2. N0Oi dung nghién ciru

2.1. Téng quan vé mobile games trong day hoc

Hoc tap trén thiét bi di dong (mobile learning), 14 hinh thirc hoc tap thong qua cac cong nghé
di dong nhu dién thoai, may tinh hodc may tinh bang. Phuong phap nay tao diéu kién cho viéc
hoc tap dién ra & moi lic moi noi, thong qua su tuong tac giita ngudi hoc, ndi dung hoc tap va
thiét bi di dong [28].

Mobile games 1a cac trd choi ki thuat sé dugc thiét ké riéng cho thiét bi di dong (dién thoai
thong minh, may tinh bang) nhu mét cong cu hd tro trong qua trinh giang day va tiép thu kién
thirc hoa hoc [29]. Mobile games c6 thé duoc thiét ké tich hop cing cac khai ni¢m, nguyén tic,
phan g va bai tap hoa hoc vao co ché va muc tiéu tro choi [9]. Nho tng dung yéu t6 tro choi
nhu thir thach, diém s, phan thuong va phan hdi tirc thoi, mobile games tao ra méi truong hoc
tap tuong tac, hip dan, gidu dong luc, giup ting hing tha, cai thién ghi nho, phat trién tu duy
khoa hoc va nang cao hiéu qua hoc tap ciia HS. Vi tinh linh hoat ciia thiét bi di dong, phwong
phap nay cho phép ngudi hoc chu dong tiép can kién thirc moi luc, moi noi [28]-[31].

Mobile games cé cac dac trung co ban sau:

- Tinh di dong va linh hoat: mobile games dugc thiét ké dé choi trén dién thoai hoac may
tinh bang, cho phép ngudi dung choi moi lic, moi noi, phu hop véi 16i sdng ban ron.

- Téi wu hoa cho man hinh cam tng: Giao dién va cach didu khién dugc thiét ké dé tuong
thich vi man hinh cam tng, sir dung céc thao tac nhu cham, vudt, hodc nghiéng thiét bi.

- Thoi gian choi ngén va dé tiép cin: Cac phién choi thuong ngin (vai phat dén 15 phit),
phtt hop v6i thoi gian ranh r8i cia ngudi dung. Mobile games thuong c6 do kho vira phai, dé tiép
can cho nhiéu dbi tuong, ké ca ngudi moi.

- Tich hop yéu t6 twong tic va gamification: Str dung cic yéu t6 trd choi nhu diém sd, bang
xép hang, phan thuéng, hodc thir thach dé tang sy himg th.

- HO tro da nén tang va két ndi internet: Mobile games thudng c6 phién ban trén ca iOS va
Android, va nhiéu game yéu cau két ndi internet dé choi truc tuyén hoac déng bo dit liéu.

- M6 hinh kinh doanh linh hoat: Hiu hét mobile games mién phi tai vé (freemium), véi cac
tly chon mua hang trong tng dung (in-app purchases) hogc hién thi quang co. Trong bi canh
giao duc, game co thé mién phi hoan toan hodc dugc tai trg boi truong hoc.

- Pa dang thé loai va muc dich: Mobile games khong chi phuc vu giai tri ma con c6 thé hd
trg hoc tap, xa hoi hoa, hoac rén luyén ky nang.
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2.2. Uu diém va nhwoc diém ciia viéc sir dung mobile games trong day hoc

Viée umg dung mobile games trong day hoc noi chung va day hoc hoa hoc noéi riéng mang
lai nhiéu wu diém. Thir nhdt, mobile games tao diéu kién linh hoat, c4 nhan hoa va tuong tac cao
trong hoc tap. Céc tro choi gido duc voi 10 trinh hoc tap thich trng c6 thé ca nhan hoa trai nghiém
hoc tdp dya trén sy tién bo theo thoi gian thyc ctia HS [9], [12], [27]. Thit hai, kha nang tiép can
moi lic moi noi ciia mobile games cho phép HS truy cdp tai lidu hoc tip & bit ky dau va bat ky
khi ndo can. Véi su phat trién manh mé@ cua internet, cic ung dung di dong dé hoc héa hoc ¢c6 thé
duoc st dung moi luc, moi noi. HS co thé choi céc tro choi hoa hoc nay tai nha, hoac tai 16p hoc,
hodc bt cir dia diém nao c6 két ndi internet [27]. Thir ba, mobile games vOi cac yéu t6 nhu diém
sO, bang xép hang c6 thé ting cuong dang ké dong luc va sy tham gia ctia HS, do d6 co thé cai
thién thanh tich va két qua hoc tap cua HS [7], [8], [31]. Thi# tir, mobile games hd tro truc quan
hoa cac khai niém triru tuong trong héa hoc. Cong ngh¢ thuc té ting cuong (AR) tich hop véi

“mobile learning” c¢6 thé gitip hinh dung cac tai liéu day hoc hoa hoc mot cach chinh xac, lam cho
cac khai niém triru tuong tré nén dé hleu hon [32]. Tuy nhién, viéc sir dung mobile games trong
day hoc hoa hoc cling ton tai mot s6 nhuge diém [27], [29]. Pau tién, hoc tap dua trén mobile
games phu thudc nhiéu vao két ndi internet, didu nay c6 thé giy kho khin & nhitng khu vuc co
phu séng mang kém. HS ciing c6 thé gip rao can do thiét bi di dong khong di bo nhé, dung luong
Iwru trir hodc thoi lugng pin han ché. Thir hai, HS c¢6 thé bi xao nhiang boi cac ing dung khac, doi
hoi nguoi hoc phai c6 tinh ty gide cao. Tinh chit tha vi cua tro choi cling c6 thé 1an at myc tiéu
gido duc néu khong dugc quan li hop li. Thir ba, viée phat trién céc tro choi gido duc chit luong
cao c6 thé phtrc tap, ton nhidu cong sirc va chi phi. Thir i, viée tich hop hiéu qua tro choi voi
chuong trinh hoc 13 mét thach thire, GV can dam bao trd choi thuc su hd tro muc tiéu hoc tap.
2.3. Thuc trang sir dung mobile games trong day hoc h6a hoc

Khao sat trén 223 HS trung hoc phd thong tai & mot sé truong THPT trén dia ban Ha Noi
(THPT Truwong Pinh, THPT Yén Hoa, THPT Phan Huy Chu) va tinh Hai Duong (THPT Tran
Phu, THPT Thanh Ha) cho thiy tiém nang 1on ciia mobile games trong day hoc hoa hoc. Két qua
cho thay 95,9% HS s¢ hitu va su dung thiét bi di dong c4 nhan cho hoc tép va giai tri. Thoi quen
choi mobile games rat phd bién, véi 41,9% HS danh hon 1 gio mdi ngay, trong d6 mot s6 em choi
trén 2 gio, ching t6 sirc hiit manh mé cia loai hinh nay dbi véi lra tu6i HS. Tuy nhién, viéc (mg
dung mobile games trong hoc tap, ddc biét 1a mén Hoa hoc, con han ché. Chi 19,8% HS c6 choi
game c6 chu dé hoa hoc, trong khi gan mot nira (49,5%) chua timg trai nghiém, cho thdy khoang
trong dang ké trong viéc phat trién va pho bién cac tmg dung hoc tap chét lwong cao. Khoang
56,8% HS bay to sy yéu thich voi cac tro choi gido duc, véi 70,1% HS cong nhan mobile games
trong hoc tip mang lai hiéu qua tir trung binh tr& 1én. Tuy nhién, mobile games can cai thién tinh
hép d4n dé thu hat HS hon nita. Cac thach thirc thuc tién cling dugc ghi nhén ro rét. Khoang 50-
60% HS lo ngai rang ndi dung hoc thuat phirc tap trong game c6 thé lam giam himg thi, va 50-
55% ddng y rang viéc quan li trat tu 16p hoc khi sir dung mobile games 1a mot van dé 16n, dic
biét trong cac 16p hoc dong hodc thiéu thiét bi hd tro. Trong bdi canh Viét Nam, viéc day hoc hoa
hoc véan chii yéu theo phuong phép truyén thong, chua ap dung nhidu phuong phap hoc tip qua
trd choi. Bé khai thac mobile games hi€u qua, mobile games can duoc thiét ké vira phuc vu muc
tiéu gido duc vira hip dan HS THPT, dong thoi GV can duge hd tro vé quan 1i 16p va cong cu
phat trién game. Du tiém ning 16n, thach thie vé phat trién game chét luong va cin bang hoc-
choi can duogce giai quyét dé nang cao hiéu qua hoc tap va hing tha cua HS.

2.4. Nguyén tic va quy trinh thiét ké mobile games g dung trong day hoc héa hoc 10
2.4.1. Nguyén tic thiét ké

Duya trén nghién ciru li luan va thuc tién vé thiét ké va ung dung tro choi trong day hoc,
chung toi dé xuét cdc nguyén tic quan trong sau ddy dé thiét ké mobile games hoa hoc hiéu qua,
nham hd tro qua trinh giang day va hoc tdp mét cach khoa hoc va tdi uu:
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i) Nguyén tic 1. Ngi dung cdc cdu héi trong mobile games can ddp iing muc tiéu day hoc:
Noi dung cac cau hoi trong mobile games phai phu hop voi muyc ti€u day hoc. Tro choi can tich
hop céc tinh hudng giai quyet van dé mang tinh thtr thach, giup HS xay dung va dong hoa kién
thirc méi, ciing nhu 6n tap kién thirc dd hoc mét cach hiéu qua. Muc tiéu hoc tép can dugc xac
dinh 13 rang va thé hién xuyén sudt trong thiét ké ciing nhu co ché hoat dong ctia tro choi. Picu
nay dam bao rang game khong chi 13 cong cu giai tri ma con 1a phuong tién hd tro gido duc co
dinh hudng

ii) Nguyén tic 2. Néi dung cdc cau héi trong mobile games can dam bdo tinh chinh xdc va
khoa hoc: Céac céu hoi va noi dung trong mobile games phai phan anh chinh xac cac kién thirc
khoa hoc cua mén Hoa hoc. Day 1a yéu td c6t 18i dé tranh gay ra nhitng quan niém sai 1am cho
HS, dong thoi cung cap mot cong cu hoc tap dang tin cdy va co gia tri gido duc cao. Viéc kiém
soat ndi dung cau hoi can duge wu tién trong qua trinh thiét ké.

iii) Neuyén tdc 3. Thiét ké giao dién mobile games than thién va dé sir dung: Giao dién ngudi
dung ciia mobile games can dugc thiét ké 1 rang, don gian va dé& diéu hudng. Mot thiét ké truc
quan hip dan s& thu hit duoc sy quan tim cua HS. Ngoai ra, giao dién nén duoc t6i wu hoa cho
cac thao tac cham va str dung mot tay trén thiét bi di dong, phu hop vai dac thu cua nén tang nay.

iv) Nguyen tic 4. Mobile games can dwoc thiét ké dam bdo tinh sw pham va gido dyuc: Mobile
games can dugc xay dung dé khuyén khich tu duy phan bién, ki ning giai quyet van dé va su hop
tac (néu tich hop cho nhiéu nguoi choi). Pong thoi, thiét ké phai loai bo cac yéu t tiéu cuc nhu
bao luc hodc nguy co gay nghién khong lanh manh, dam bao trd choi mang lai gia tri gido duc
tich cyc va phu hop véi mdi truong hoc tap.

v) Nguyén tic 5. Mobile games can c6 yéu té gidi tri va tinh tiwong tdc: Tro choi can duoc
thiét ké sao cho tha vi va hép din, nham duy tri sy quan tam va dong luc hoc tap cua HS. Cac
yéu t6 nhu thir thach, phan thudng va phan hoi tirc thoi dong vai trd quan trong trong viée thuc
day su tham gia cta nguoi choi. Hon nita, game nén tan dung t6i da cac kha ning twong tic ctia
thiét bi di dong, chang han nhu cam tng va chuyén dong, dé ting cudng trai nghiém hoc tap.

Cac nguyén tac trén duoc xdy dung dua trén co so khoa hoc va thyc tién, dam bao mobile
games khong chi 1a mot cong cu giai tri ma con la phuong tién hd tro day hoc hoa hoc hiéu qua,
phi hop véi nhu cau ctiia HS va GV.

2.4.2. Quy trinh thiét ké mobile games trong day hoc héa hoc

Dua trén nghién ctru li luan va thue tién, ciing nhu tham khao quy trinh phat trién game gido
duc [33]-[35], chung t6i dé xuat quy trinh ADD-ChEM dé thiét ké game moblie trong day hoc
hoéa hoc (Hinh 1).

ADD-ChEM
Model

S o va
| S cho
(Check
obbrate)
Budch wH " puscs

Hinh 1. Quy trinh ADD-ChEM thiét ké mobile games trong day hoc hod hoc

Buwéc 1: Phén tich nhu cdu ngwoi choi va xdc dinh muc tiéu (Analysis)

Budc dau tién 1a xac dinh 13 muc tiéu hoc tap cu thé cua ting chu deé trong chuong trinh moén
Hoa hoc 16p 10, bao gém viéc xac dinh nhiing kién thirc va ki nang ma HS can dat duoc sau khi
tuong tac vai tro choi. Vi dy, ddi véi chu dé “Tdc do phan img” va “Halogen”, cac cau hoi trong
mobile games can bam sat cic yéu cau can dat nhu trong Bang 1.

Ngoai ra, can phén tich dic diém cua déi tuong HS 16p 10 (tudi, s& thich, trinh d6 kién thic
hién tai, thoi quen sir dung thiét bj di dong,...) & dam bao trd choi dugc thiét ké phu hop va hap dan.
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Bing 1. Muc tiéu bai hoc cho chii dé Téc dj phin trng” va “Halogen”
trong chwong trinh hoa hoc 10.

Chu dé Muc tiéu can dat

Tocdd |+ Trinh bay khai niém toc d6 phan g hoa hoc, tinh toc do trung binh
phéan + Viét biéu thuc toc do (phan tng don gian), néu ¥ nghia hang so tc do.
ung + Giai thich dugc cac yéu tb anh huong toi tdc do phan tng

+ Néu duoc y nghia ctia hé s6 nhiét d6 Van’t Hoff (y).

+ Van dung kién thirc tdc do phan tmg giai thich cac hién tuong thuc té.
Halogen | + Phat biéu trang thai tu nhién; mo ta trang thai, mau sdc, nhiét do nong chdy/soi
va giai thich sy bién dbi.

+ Trinh bay xu huéng nhan/gbp e- dya trén cdu hinh electron.

+ Giai thich xu hudng phan tng ciia cac don chat halogen véi hydrogen

+ Giai thich xu hudng nhiét do s6i ctia hydrogen halide.

+ Trinh bay xu hudng bién doi tinh acid.

+ Trinh bay tinh khur (Cl, Br~, I) qua phan tmg véi H2SOs déc.

+ Néu moét sb tmg dung cua hydrogen halide.

Buéc 2: Hinh thanh ¥ twéng, lia chon ndi dung va thiét ké lugt choi (Design)

Tir nhitng muc tiéu da dé ra & bude 1, nguoi thiét ké s& 1én y tuong cu thé vé tro choi, trong
do ba yéu t6 chinh ctia mot mobile games can duoc xac dinh:

i) Lén y tuong vé chii dé ciia tro choi: Mobile games c¢6 thé duoc thiét ké gin véi mot cau
chuyén hodc tinh hudng cu thé dé tang tinh hap dan, thu vi cia tro choi; dong thoi ciing giup
nguoi choi ghi nhé duoc luat choi.

ii) Thiét ké cdach choi hay ludt choi: Luit choi bao gdm cac huéng dan va giai thich chi tiét,
cu thé vé& ¥ nghia cac thanh phan cua tro choi va cac quy tic choi. Pay 1a budc quan trong, tip
trung vao viéc thiét ké cac co ché trd choi hap din va phu hop véi ndi dung hoc tap.

Vi du: “ChimicaRun” duoc thiét ké theo thé loai Obby (vuot chudng ngai vat). Thé loai nay
dugc chon vi tinh quen thudc vdi nguoi choi trén Roblox, mang lai cam gidc thu thach va su tién
b0 rd rang thong qua viéc hoan thanh cac chang duong. Céu trac man choi cua Obby rat phu hop
dé long ghép cac diém dimg (checkpoint) cho myc dich hoc tap. Co ché choi cét 161  yéu cau nguoi
choi diéu khién nhan vat dai dién (avatar) ciia minh di chuyén, nhay, tranh né dé vuot qua cac
chudng ngai vat da dang trong méi truong 3D. Man choi (level) dugce cdu trac thanh cac khu vuc
(zone) riéng biét. Mdi zone tuong g v6i mot chi dé kién thic cu thé trong mach ndi dung Hoa
hoc 10. Viéc phan chia nay gitip nguoi hoc tap trung vao timg phan kién thirc va tao cam giac vé
su tién trién trong hoc tip song song véi tién trinh choi. Do khé ciia cac chudng ngai vat co thé
duoc diéu chinh ting dan qua cac zone hodc man choi dé duy tri sy hap dan (Hinh 2, Hinh 3).

St thigy = 1———-00-4
Chimicakun c bi canh 14 mdt thé giét 30
Whﬂlmw"l}iﬂmd‘wm h
s b sk v i dang, NguH
nhdp vai vao nhin vit dé di chuyén v-m "H-u:g_h
‘qua cAc khdi hinh va téf cic checkpoint. 5= e~
Tl mbi checkpoint, ngui chaf tri (01 chu
i kién thirc H6a hoc dé tiép tuc hanh
o

Hinh 2. Gidi thi¢u ciia mobile games “ChimicaRun”

iii) Lwa chon phuong thuc lé‘ng ghép cdc néi dung kién thirc va ki nang HS can dat vao
mobile games: Noi dung tro choi can duge thiét ké sao cho bao phu cac kién thirc trong tam cua
chu d& mot cach logic va c6 hé thong; dam bao sy can bang giita yéu td giai tri va yéu td hoc tap,
tranh tinh trang tro choi quéa d& hodc qué kho ma gay nham chan. Bén canh do, viéc thiét ké giao
dién ngudi ding cho phan cau hoi va phan quéan 1i cia GV; co ché ngiu nhién cua cau hoi khong
1ap lai, luu tién trinh, phan hdi va dich chuyén ciing can dugc tinh dén trong qué trinh thiét ké.
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Hinh 3. Gidi thiéu, huwéng dén ciia mobile games “ChtmtcaRun OR ciia bg cdu hoi sir dung
trong tro choi (trai) va QR ciia trang web gidi thi¢u tro choi (phdi)

Buwéc 3: Phit trién va Lap trinh (Development)

i) Lwa chon nén tdng va céng nghé phat trién

Viéc lya chon vé nén tang (vi du: i0S, Android hogc da nén tang) va cong nghé phat trién s&
anh huong dén pham vi tiép can va kha nang cuia tro choi. Diéu nay can dia trén ngudn luc hién
c6, ki nang ctia nhom phat trién va yéu cau ciia trd choi. Cu thé, ban dau nhém nghién ciru ding
Python/Pygame nhung gap kho khan khi chuyén tir may tinh sang thiét bi di dong. Sau khi can
nhic Unity, nhém da chon Roblox Studio boi nhiing li do sau: dé tlep cén, c6 san tai nguyén, tich
hop multiplayer, quy trinh xuit ban don gian va déc biét la sy phd bién rong rdi véi ddi tuong HS
THPT Viét Nam. Diéu nay gitip tang tinh gan giii va tao diéu kién thuan lgi dé thu hat sy tham
gia cuia HS.

ii) Xay dung va ldp trinh game

Nhom phat trién s& tién hanh x4y dung tro choi dua trén thiét ké da duoc Iya chon, bao gdm
viéc lap trinh, tao dd hoa, tich hop am thanh va dam bao tro choi hoat dong tdt trén cac thiét bi
muc tiéu. Giao dién ngudi ding can truc quan, tham my va dé diéu hudng trén man hinh nhé cia
thiét bi di dong. Viéc sir dung mau sic, hinh anh, am thanh va phan héi xtc giac can duoc cha y
dé tang tinh hap dan (Hinh 4).

Hinh 4. Giao dién nguwoi choi trong game ChimicaRun

Vi dy, "ChimicaRun" 13 mot mobile games két hop 16i choi vuot chudng ngai vét (Obby)
v6i hé thdng hoc tap, tap trung vao kién thirc hoa hoc 16p 10 vé "Tdc d6 phan tmg" va "Halogen".
Co ché chinh 1a Checkpoint-Quiz, yéu cAu ngudi choi tra 161 cau hoi hoa hoc ngau nhién tr ngan
hang cau hoi da dang (tric nghiém nhiéu lua chon, dung/sai, tra 10i ngin) v6i 3 cap do tu duy:
biét, hiéu, van dung tai cac diém dimg dé tiép tuc. Game c6 h¢ thong trg gitip (50:50, goi y...) va
co ché phan hoi 1 rang: tra 10i diing dé luu tién trinh, tra 10i sai quay lai checkpoint trudc do,
tach biét tht bai trong Obby khoi viéc nim viing kién thirc. Trong mdi cip dé (level) ciia mobile
games, cac cau hoi dugc sz'ip xép v&i mire d§ nhan thie va d¢ kho tang dan. Véi giao dién than
thién trén PC/mobile va vai tro6 GV/HS dugc phan dinh (dashboard quan li 16p cho GV),
“ChimicaRun” hudng dén viéc trd thanh cong cu hd tro giang day hiéu qua va hap dan.
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Bude 4: Kiém tra va diéu chinh (Checking and Calibrate)

Sau khi phién ban d4u tién cta trd choi dugc hoan thanh, can tién hanh thir nghiém trén nhiéu
thiét bi va véi nhom doi tuong HS muc ti€éu. Muc dich cta giai doan nay la phat hién 161, thu thap
phan hdi vé tinh dé su dung, mirc do hép dan va hiéu qua hoc tap cua tro choi; thong qua cac
phuong phap nhu quan sat choi thir, thu thdp dir liu dinh lugng/dinh tinh va phan tich di liéu
game. Duya trén két qua danh gia, nhom phat trién sé tién hanh diéu chinh va cai tién tro choi, lip
lai quy trinh nay cho dén khi san pham cudi cing dat duoc cac myc tiéu da dé ra.

Trong qua trinh phat trién “ChimicaRun”, dya trén cac phan hoi ban dau cua nguoi choi,
nhiéu cai tién da duoc thuc hién. Vi du, d6 rong cua duong di ban dau duge diéu chinh dé giam
d6 kho khong can thiét; co ché hién thi cau hoi tai cac diém checkpoint duoc stra 16i dé dam bao
tinh on dinh, dic biét trén nén tang Android; théng bao phan hdi tirc thi cho cau tra 101 dang/sai
dugc bod sung nham tang cuong hiéu qua hoc tép.

Buwoc 5: Danh gia hi¢u qud sir dung mobile games (Evaluate):

Sau khi tro choi dugc hoan thién, né c6 thé dugc trién khai thong qua cac ctra hang ing dung
(Apple Store, Google Play) hodc tiép can truc tiép téi HS. GV ¢6 thé hudng dan HS sir dung tro
choi nhu mot cong cu hd tro hoc tap trong hodc ngoai 16p hoc. Sau mdt thoi gian sir dung, hiéu
qua thyc té cua trd choi ddi voi két qua hoc tap va himg tha cua HS c6 thé dugc danh gia thong
qua cac bai kiém tra trudc va sau khi st dung trd choi, phong van HS va GV, hodc phan tich dit
liéu hoc tép.

Hién nay, trd choi “ChimicaRun” do nhém nghién ctru thiét ké da duoc dang tai trén nén
tang game Roblox. HS c6 thé d& dang tai img dung Roblox VN tir kho trng dung Google Play hoic
App Store dé choi game mién phi.

Buwéc 6: Bio tri va cdp nhit, cdi tién tro choi (Maintain and Update)

Budc cudi cung trong quy trinh thiét ké tip trung vao viéc dam béo trd choi hoat dong 6n
dinh (sira 16i, t6i wu ki thuét). Quan trong hon, giai doan nay bao gém thu thép phan hdi nguoi
dung dé cap nhat ndi dung (kién thirc, cu hoi méi), cai tién tinh nang va giao dién, nham giir cho
trd choi ludn hap dan, hidu qua va phi hop véi nhu cu hoc tap thay d6i theo thoi gian. Quy trinh
c6 thé lap lai lién tuc dé dam bao mobile games phi hop nhat v6i nhidu déi twong HS va nhiéu
ndi dung bai hoc.

So véi cac quy trinh thiét ké tro choi hoc tap khac nhu ADDIE truyén thong (Analyse —
Design — Development — Implementation — Evaluation) hay MDA (Mechanics—Dynamics—
Aesthetics), m6 hinh ADD-ChEM thé hién tinh linh hoat va dinh huéng (mg dung cao, dugc phat
trién riéng cho thiét ké mobile games gido duc trong day hoc hoa hoc) [33]-[35], [40]. Trong khi
mo hinh ADDIE thién vé quy trinh thiét ke hoc liéu tong quét va khong c6 tinh tuan hoan, ADD—
ChEM nhin manh tinh phan hoi va cai tién lién tuc thong qua viéc bd sung va chinh stra ¢ hai giai
doan méi: Kiém tra & Diéu chinh (Check & Calibrate) va Bdo tri & Cdp nhdt (Maintain &
Update. M6 hinh nay cho phép nguoi thiét ké thu thap dir liéu thyc nghiém, diéu chinh cAu tric
mobile games li€n tuc va ndi dung hoc tap dua trén phan hdi ctia hoc sinh, déng thoi dam bao tinh
6n dinh, kha ning mo rong va cap nhat thuong xuyén ciia tro choi sau khi trién khai. So véi MDA,
mo hinh danh gia va phat trién game dwa vao cam xiic va trai nghiém ngudi choi, ADD-ChEM
m& rong hudng tiép can nay sang khia canh su pham, nhin manh viéc phan tich dic diém ngudi
hoc, muc tiéu va noi dung bai hoc dé bao dam tro choi khoéng chi mang tinh giai tri ma con dat
hiéu qua gido duc. Nho su tich hop nady, ADD—-ChEM vura bao dam tinh khoa hoc va su pham,
vira nang cao tinh kha thi trong trién khai thuc té, dic biét phu hop véi méi truong hoc tip sb
ning dong, noi gido vién co thé linh hoat tiy bién, cip nhat ndi dung va danh gia hiéu qua hoc
tap thong qua dit liéu nguoi hoc. M6 hinh nay hudng t6i mot quy trinh thiét ké tro choi hoc tap
thich g, dap ung yéu cau d6i méi phuwong phap day hoc hoa hoc trong bdi canh chuyén doi so
gido duc hién nay.
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2.5. Pé xuit sir dung mobile games trong day hoc héa hoc 10

Vigc tich hgp mobile games "ChimicaRun" vao giang day hoa hoc 1op 10, dac biét 1a cac ndi
dung vé "Tbc d6 phan tmg" va "Halogen", mang dén nhiéu tiém ning trong viéc nang cao himg
tha va hiéu qua hoc tip cia HS. Game c6 thé dugc st dung linh hoat trong nhiéu hoat dong day
hoc: nhu hoat dong khai dong hap din dau gid dé on bai cii hodc gidi thidu bai mai thong qua
viéc choi mot "zone"-level ngfm; nhu mot cong cu luyén tap, cing ¢6 kién thuc ngay sau khi hoc
i thuyét, cho phép HS van dung va ghi nhd théng qua viéc hoan thanh cac checkpoint twong tmg,
tham chi c¢6 thé t6 chirc thi dau nho gitra cic nhom. Ngoai ra, "ChimicaRun" rat phu hop dé
giao bai tap vé nha hodc khuyén khich tu hoc, giup HS 6n tép chu ddng moi lic moi noi, trong
khi GV van c6 thé theo doi tién d6 qua dashboard quan li. Game ctng la mot giai phap tha vi cho
hoat dong on tap cudi chucmg/hoc ky, thay thé cac phuong phép truyén thong bang viéc thir thach
HS chinh phyc toan bd cac "zone" kién thirc. Hon nira, trai nghiém choi game co6 thé duoc két
hop véi cac hoat dong khac nhu thao ludn nhom vé céac cau hoi kho hodc yéu cau giai thich lai
cac khai niém hay bi sai.

bé viéc trién khai dat hiéu qua, GV can xac dinh rd muc tiéu hoc tap, phan bd thoi luong
hop li, hudng dan HS cach choi va y nghia ciia hé thong phan hoi, ludn két ndi trai nghiém game
v6i bai hoc thuc té, dam bao sy cong bang cho moi HS va khai thac toi da dir liéu tir dashboard
dé danh gia va diéu chinh phuong phép day.

Trong “ChimicaRun”, mdi tai khoan GV duoc cap mot mi 16p duy nhat. Khi bat dau tro
choi, HS nhap mi nay dé tham gia 16p hoc twong tmg trén hé thong. Tai khoan GV, ngoai cac
chire nang choi thong thuong, c6 thém giao dién quan li truy cap qua mot nut chirc nang trén man
hinh. Giao dién nay cung cap hai lya chon chinh: "Xem tién do HS" va "Xem danh sach cau hoi".
Chtre ning "Xem tién d6 HS" hién thi danh sach HS trong 16p, sip xép theo sb luong cau hoi da
tra 10 va thoi gian choi, gitp GV dé dang theo ddi qua trinh hoc tap. Chirc ning "Xem danh sach
cau héi" cho phép GV truy cap ngan hang cau hoi duoc st dung trong tirng khu vuc (zone) cua
trd choi. GV ¢6 thé yéu cAu phu huynh hd trg kiém soat thoi gian tai nha. Tinh ty giac dugc phat
trién qua thao luén vé trach nhiém, nhat ky hoc tap ghi lai trai nghi€ém, va khen ngoi nd luc ca
nhan. Két thuc mdi lugt choi, GV yéu cau HS ghi lai 1-2 phat hién hodc ciu héi ndy sinh trong
tro choi. Viée to chirc HS thanh nhém nho luan phién choi va ghi chép két qua, kém yéu cau viét
phéan hdi ngén sau moi luot choi khong chi tao tinh canh tranh lanh manh ma con rén luyén phém
chét tu giac, trdch nhiém; voi nhitng em con yéu vé tu chu, GV can hd tro, mentoring sat sao dé
phat trién nang lyc tu chu va ty hoc.

3. Kétluan

Viéc thiét ké va str dung “mobile games gido duc” trong day hoc héa hoc 10 cho thiy tiém
ning 16n trong viéc nang cao himg thi va hiéu biét ctia hoc sinh d6i voi cac khai niém triru tugng.
Trén co s6 li luan va thyc tién, nghién ctru da dé xuat mo hinh thiét ké ADD—ChEM gom sau
budic, trong d6 bd sung va thay ddi hai diém doi méi so voi mé hinh ADDIE truyén théng 1a: (i)
giai doan kiém tra va diéu chinh (Check & Calibrate), gitip hoan thién san phdm dwa trén phan
hoi nguot hoc; va (ii) giai doan Bao tri va cdp nhdt (Maintain & Update) bao dam tro choi dugc
cai tlen va md rong lién tuc. Mo hinh dugc minh hoa qua viée thiét ké tro choi “ChimicaRun”
trén nén tang Roblox, tich hop co ché Checkpoint-Quiz va bang quan i 16p hoc, cho thdy viéc cu
thé hoa cac yéu td game hoa trong day hoc nham muc dich ting dong luc va hiéu qua hoc tip cua
hoc sinh. Trong tuong lai, nhom tac gia s€ m¢ rong mé hinh sang cac chu dé hoa hoc khéc, tich
hop cong nghé thuc té do/ting cuong (VR/AR) va phat trién cong cu danh gia dinh lwong hiéu
quéa su pham, nhiam hoan thién va khang dinh gia tri tng dung cia mé hinh ADD—ChEM trong
day hoc hoa hoc hién dai.
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