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Tém tat: Tric nghiém khach quan trong kiém tra danh gia da va dang duoc
sir dung trong hau hét cac mén hoc ¢ Dai hoc. Nhiéu Vén dé dat ra trong viée
xdy dyng cac bd dé tric nghiém nhu d6 kho, dang tric ‘nghiém va hinh thice
trac nghiém. Tric nghiém dang d6 hoa dang 1a mot van dé duoc quan taim
nham nang cao kha ning tuong tac 40 va nang cao chat lugng day hoc. Bai
bao nay gidi thiéu cach thire sir dung phin mém Macromedia Flash trong
viéc tao céc cau héi tric nghiém dd hoa v6i mot sb hinh thuc khac nhau.
Trén co so do, ching t6i da van dung dé xay dung bo dé tric nghiém dd hoa
cho hoc phéan Kién tric may tinh.

Tir khéa: Tric nghiém dd hoa, Tric nghiém kién trac may tinh, Tric
nghiém online

1. DPAT VAN BE

Kién triic may tinh 1a mén hoc quan trong trong dao tao chuyén nganh Cong nghé thong tin,
ddi tuong nghién ctru chinh ctia n6 1a may tinh va cac chirc nang ctia may tinh. Mén hoc
nay vura co tinh cu thé vira ¢6 tinh triru tuong, vira c6 tinh 1y luan vira ¢6 tinh thyc tién, va 1a
mon hoc dugce danh gid cao ¢ nang lyc van dung vao thuc tién.

Tinh cu thé va tinh triru twong

* Tinh cy thé: Noi dung mén hoc bao gom cac kién thirc vé& may tinh, cac linh kién méay
tinh. Cu thé d6 1a cac cdu tric cua cac thiét bi, cac quy trinh hoat dong, cac k¥ ning, k¥ xdo
trong lp rap va van hanh.

* Tinh trtru tuong: ndi dung hoc con cé céac kién thirc vé giai thuat, thuat toan bén trong
may tinh. Pay 13 nhimg kién thirc mang tinh triru tuong cao. Pé linh hoi dugc nhiing kién
thirc nay khong nhitng doi hoi su tuong tac truc tiép voi may tinh ma con yéu cau ddi voi
giao vién can phai c6 m6 phong, mo hinh tryc quan co tinh tuong tac cao dbi véi hoc vién,
str dung ngay trén may tinh dé mo ta cai giai thuat dién ra bén trong no.

Tinh ly lugn va tinh thuc tién

* Tinh 1y luan: Cac cAu tric, cac thuat toan trong 1ap trinh cua tin hoc doi hoi phai ¢6 tinh
logic va tinh t61 uu hoa.

* Tinh thuc tién: Cac kién thirc vé mon hoc duoc ap dung nhidu vao doi séng thuc tién nhur:
thiét k€, san xuat, lap rap va st dung may vi tinh.
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Véi nhitng dic diém trén yéu cau dit ra dé kiém tra danh gia trac nghiém mén hoc nay
trong dao tao truc tuyen la:

Mot 1a: Kiém tra cac kién thirc vé cac thanh phan, théng sb6 ky thuét co ban ciaa
linh kién, quy trinh, nguyén ly hoat dong:

Phén nay c6 thé su dung cac cAu hoi danh gia tric nghiém dang text. Chung t6i dd xay
dung ngan hang 400 cau hoi d¢ kiém tra danh gia truc tuyén [5].

Hai la: Kiém tra cac kién thirc nhu: nhin dang thiét bi, 1ip rap thiét bi, phan biét
cac thanh phan trén mot hé thong:

Pé kiém tra danh gia phﬁn nay c6 hiéu qua cach tdt nhét 13 thuc hién trén thiét bi thuc &
phong thyc hanh, tuy nhién diéu nay 1a khé khan vi day 1a méi truong dao tao truc
tuyén (moi truong hoc tap 4o). O do khong thé co phong thuc hanh véi céac thiét bi truc
quan nhu trong dao tao truyén thong. Va phan nay khong thé sir dung cdu hoi trac
nghiém dang Text dé kiém tra danh gia c6 hiéu qua duoc vi ddy 1a phan kiém tra danh
gia truc quan.

Dé c6 thé thyc hién kiém tra danh gia dugc ndi dung nay c6 hi€u qua, chung toi dua ra
mét giai phap do la sir dung bo dé trac nghiém d6 hoa trong danh gia truc tuyén hoc
phan Kién trac may tinh.

3. TRAC NGHIEM KHACH QUAN

Theo [1], [2], [3], [4], trac nghiém 1a mot hoat dong dé do luong nang luc ddi tuong nao
d6 nham nhiing muc dich xac dinh. Thi trac _nghiém 1a hinh thirc ma mot dé thi gom rat
nhiéu cau hoi, mdi cau hoi néu ra mot van dé ciing voi nhimng thong tin can thiét sao cho
hoc vién chi tra 1i vén tit cho ting ciu hoi.

Tric nghiém la mét phuong phap danh gia két qua hoc tap cua sinh vién trong d6 anh
hudng cia cac yéu to cht quan da dugc giam thiéu dén mtrc t6i vu. Piém nodi bat cia
phuong phéap nay 1a sé lwgng cau hoi trong mdi dé thi 16n, sé cau hoi cang 16n, d6 chinh
x4c cua vigc danh gia cang cao. Cau hoi tric nghi¢m s¢€ gém mot khai niém, ndi dung da
c6 trong churong trinh, kém theo goi ¥ dé hoc vién tra 10i. Tlr cach goi ¥ tra 10i ta s& co
nhiéu cau hoi trac nghiém khéac nhau.

3. TRAC NGHIEM PO HQA HOC PHAN KIEN TRUC MAY TiNH

Theo [1] tric nghiém dugc chia thanh 5 dang ciu hoi chinh sau: Tric nghiém c6 nhiéu
lua chon, tric nghiém "dung- sai", tric nghiém ghép doi, tric nghiém dién khuyét, tric
nghiém bang hinh vé& (kénh hinh). Pé xay dung dugc mot bo dé thi trac nghiém d hoa

(sir dung hinh anh dé klem tra danh gia) phu hop cho hoc phan kién tric may tinh,
chung t6i xin dugc dé xuét str dung 3 dang cau hoi tric nghiém sau:

Dang thir nhit: Tric nghiém dang ghép déi

- Cac cau hoi duogc to chirc dudi dang 2 nhom ddi tugng (hinh anh), hoc vién can kéo va
tha cac doi tugng thuoc nhom thir nhat vao mot doi twong thude nhom thar 2 de ghép.
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- Dang bai tip nay duogc 4p dung dé kiém tra danh gia kha ning lap rap cac linh kién
may tinh cta hoc vién. Dé 1am duoc bai tip nay doi hoi hoc vién phai co kién thic tong
hop vé céc linh kién may tinh nhu: Cac thong sb ky thuat co ban, dac diém céu tao,
nhan dang thiét bi, vi tri 1ap dat ddng thoi phai biét phan tich dé lya chon thiét bi.

Dang thi hai: Tric nghiém dang lwa chon ddi twong.

- Cau hoi duoc to chic dudi dang mot nhém (4 doi tugng trd 1€n), hoc vién s€ chon mot
hoac nhiéu do6i tugng theo yéu cau cua cau hoi.

- Dang bai tap nay dung dé kiém tra viéc van dung kién thirc ciia hoc vién vao thyc tién
vi dé 1am bai tdp nay hoc vién can hicu bict vé cac thong s6 co ban cia linh kién, nhin
dang thiét bi va cach thure st dung cac thict bi do trong thyec té.

Dang thit ba: Tric nghiém lya chon vi tri trén mét ddi twong:

- Cau hoi dugc t chirc dudi dang mot buc anh nao d6 va nguoi 1am bai can chon mot vi
tri trén burc anh 1a dép an dung.

- Dang bai tap nay dung dé kiém tra kha ning nhéan biét, phan biét cac chi tiét trong mot
khoi tong thé (Vi du: Nhan biét dau 1a socket trén mainboard, dau la thong so thé hién
b6 nh¢ Cache cua CPU,...) cua hoc vién trong thuc tién. Dé lam bai tap nay doi hoi ‘hoc

vién phai ndm chic vé cdu tao cia cac linh kién may tinh, cach doc cac thong sb k¥
thuat trén thiét b thuc.

4. XAY DUNG BAI KIEM TRA TRAC NGHIEM PO HOA
4.1. Cong cu xdy dung tric nghi¢ém Macromedia Flash

Hién nay dé c6 nhiéu cong cu duogc sir dung dé tao bo dé tric nghiém trong E-learning
nhu: Hot Potatoes, Lacture Maker, Adobe Presenter, Moodle,... Piém yéu ciia nhiing
phan mem nay la kha nang tao cac cau hoi trac nghiém dang d6 hoa. Bé dap tmg dugc
yéu cau dit ra trong x4y dung bo dé trac nghiém kién trac may tinh chung t61 lya chon
cong cu Macromedia Flash. Pay 1a mot cong cu d6 hoa thiét ké hoat hinh 2D, voi kha
ning d6 hoa 2D manh ciia minh né con dugc ung dung trong E-learning dé xay dung
bai giang dién tir, mo phong, tao b dé trac nghiém. Mot img dung chung t61 dé cap
trong bai bao nay d6 1a sir dung Macromedia Flash dé tao b dé tric nghiém do hoa.

Macromedia Flash hd tro 6 dang cau hoéi tric nghiém:

- Dangl: True — Fa,lse: Mbi cau hoi thuong cé hai lya chon va trong d6 mot lua chon
duoc xac dinh 1a BPUNG, mot lua chon duoc xac dinh 1a SAL

- Dang 2: Multiple Choice: Mdi cau hoi thudng c6 nhiéu lya chon va mot sd trong do
dugc xac dinh 1a dap an dung.

- Dang 3: Fill in the Blank: Mdi cau héi c6 mot 6 dé ngudi 1am bai nhap gia tri ctia déap an.
- Dang 4: Drag and Drop: M>di cau hoi thuong duoc chia 1am hai phan. Nguoi 1am bai
can kéova tha cac ddi tuong vao nhing vi tri twong tng thich hop.
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- Dang 5: Hot Spot: M&i cau hoi thuong duoc thé hién bang mot buc anh nao d6 va
nguoi lam bai can chon mot vi tri thich hgp trén birc anh do.

- Dang 6: Hot Object: Mbi cau héi thudong c6 nhiéu dbi twong va ngudi 1am bai can
chon bang cach nhan chudt 1én mét trong cac doi tugng do.

Dang 1, dang 2, dang 3 da duogc nhiéu tac gia nghién cuu, van dung dé xay dung bd dé
trac nghiém dang text. Trong bai bao nay chung t6i nghién ctru va van dung: dang 4,
dang 5, dang 6 dé xay dung bd dé trac nghiém hinh anh cu thé nhu sau:

- Dang 4 st dung dé xay dung cau hoi trac nghiém hinh anh dang ghép doi.
- Dang 5 str dung dé xay dung cdu hoi tric nghiém hinh anh dang lya chon ddi tuong.

- Dang 6 sir dung dé xay dung cdu hoi tric nghiém hinh anh dang lua chon vi trf trén
mot doi tuong.

4.2. X4y dung bd dé tric nghiém d6 hoa véi Macromedia Flash
a. Cdu triic mét b dé tric nghiém

Mot bo dé dua trén mau trac nghiém c6 san ma phan mém ho trg bao gom cac thanh
phan sau:

- Trang gidi thiéu (Welcome page)

- Trang céc cau hoi (Question page)

- Trang két qua (Result page)

- Céc niit bAm dé di chuyén giita cac cau hoi
- Ma chuong trinh

b. Tao bé dé tric nghiém

Bude 1. Khéi tao dé tir mau

- Thuc hién Iénh File -> New -> Template

- Trong cot Category chon Quiz.Trong co6t Template chon mot trong s6 3 miu duoc
cung cap.

Bu6e 2. Thiét ldp cdc théng sé co bdn

- Bim chon Quiz Options (bén tréi cira s6 trinh bay - Stage)

- ChonWindow -> Development Panels -> Component Inspector

Céc tham sb bao gom:

+ Randomize: Néu duoc chon, cac ciu héi s& hién thi theo tha tu ngau nhién. Nhu vy,
gitra cac lan chay khéac nhau, gan nhu c6 cac dé kiém tra khac nhau.

+ Question to Ask: Nhap sb cau hoi st dung cho mdi lan kiém tra. Néu gia tri 1a 0, moi
cau hoi trong bd dé sé dugc str dung. Thong thuong, gia tri ndy nho hon s cau hdi
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+ Show Result Page: Néu duoc chon, trang két qua s€ xuét hién sau khi kiém tra xong,
thong bao cho biét da lam diung bao nhiu cau trén tong so6 bao nhiéu cau.

+ Cac lua chon khac dung dé thiét 1ap khi co hé théng kiém tra tric nghiém truc tuyén
v6i Server day du.

Moi cau hoi trong bd dé duoc goi 1a mdt Interaction. Khi st dung Quiz Template, cac
cdu hoi dwoc dit lién tiép nhau thanh cic keyframe(khung hinh chinh) nim giita
keyframe thir nhat va keyframe cubi cing. Keyframe thir nhat chinh 13 Welcome page,
c6 thé thay ddi giao dién tuy thich. Keyframe cudi cung chinh 1a trang hién thi két qua.

Céc Keyframe hién thi trén Interactions Layer. Dé thay doi cau héi hay soan théo ciu
hoi, chuyén dén cac Keyframe nam giira Keyframe thtr nhat va Keyframe cudi cung.
bay la céc keyframe quan trong can nam viing.

¢. Thém va logi bo mgt cdau hoi
* Thém mét cau héi vao by dé

Budc 1. Trén layer thtr nhat ciia Timeline, chon Frame ding trudc vi tri can chén cau
hoi. Gilr phim Shift, chon cac Frame khac cung vi tri trén cac layer con lai.

Budc 2. Bam chudt phai 1én cac frame d6, chon Insert Frames

Budce 3. Trén Interactions Layer, chon Frame vira dugc chén, chon Insert -> Timeline ->
Blank Keyframe

Budc 4. Tiép theo 1am mat trong cac cach sau:

Cach 1: Copy & Paste: Chon mét keyframe chira cau hoi dang twong tu co thé sir dung
lai, bam chudt phai Ién timeline va chon Copy Frames. Sau do quay vé keyframe trang
vua chen vao, bam chudt phai 1én keyframe do, chon Paste Frames.

Cdach 2: Sir dung céng cu Library: Bat clra s6 Library bang lénh Window -> Other
Panels -> Common Libraries -> Learning Interactions. Sau d6 kéo ki€u cau hoi tir ctra
sO nay vao Stage.

* Loai bé mdt cAu hoi khéi b dé

Budc 1. Trén Interactions Layer, chon Keyframe chira cau hoi can xo6a.
Budce 2. Chon Edit -> Timeline ->Remove Frames

d. Cdu hinh cho cic ciu héi:

Budc 1. Chon cau hdi (chon keyframe chira cau hoi).

Budc 2. Pha v& nhom cac ddi tuong cua cau hoi: Thuc hién 1énh Modify -> Break Apart
(Iénh nay chi duoc dung mot 1an). Dé kiém tra xem cac ddi tuong cua cau hoi da duge
pha v& hay chua, hiy thir chon va kiém tra mot ddi tugng nhu textbox, radio, checkbox
trén Stage. Néu co thé chon riéng ré tirc 1a da thuc hién 1énh thanh cong.

Budc 3. Hity chon tat ca cac ddi twong trén Stage (g Control + Shift+ A)
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Budc 4. Bam chon Learning Interaction (thuong nim bén dudi Quiz Options). Cum tir
Learning Interaction s€ dugc thay bang tén cta dang cau hoi. Trong vi du dudi day, ban
s& bam chon Multiple Choice Interaction

Budce 5. Chon Window -> Development Panels -> Component Inspector dé thay doi
kich thudc cira s6 cho phu hop dé c6 thé doc dugc chit, dién cac gia tri theo timg dang
cau hoi.

e. Xay dung cdu hoi

- Dang ghép d61, st dung dang Drag anh drop

Quiz Component _

1. Clok cavthls e Your Question Will Appear Here.

Then select Manu Window =
Comgonent Parameters.

2. Enter the desired parameter
wvalues for this instance.

3. Publish movie to see the results.

. dra
_5l|ow Imnrnchu"hyarlurm target target

1 2

Drag and Drop

Component B
1, Select Menu Modify = Break Apart,

Wote: Only perform "Break Apart™

onca per ireraction movia cip. dra
2. Desalect (Cirl+Shift+A) the piecas. target target
3, Click on this panel. Select Menu 3

‘Window > Component Parameters.

4. Enter the desired parameter values :
Tor this Insiance. | Control Button || ResetButton |iFeedback Will Appear Here

N

Section 1.1: Interactions

Practice Quiz

Hinh 1. Céng cu tao cdu héi tric nghiém hinh anh dang ghép doi

- Dang lya chon ddi tuong, st dung dang Hot Objects

QuizComponent e e

-k o e e ‘Your Question Will Appear Here. ;

Comganent Parameters,
2. Enter the desired pacameter
values for this instance.
3. Publish movie to see the results,
Show “Instructions” layer for mara ob obje: ob)
nformation.

Hot Object
Component
1. Solect Menu Modify = Break Apart,
Wode: Only perform Break Apar™ .
ance per interaction mavie s ob)|
2, Desalect (Gir+5hift+A) the piaces.
3, Click on this panel. Select Manu

‘Window > Componant Parameters.
4. Enter the desired parameter valves | e

Section 1.1: Interactions

Practice Quiz

Hinh 2. Cong cu tao cdu hoi trdc nghiém hinh anh lya chon doi tuong
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- Dang lya chon vi tri trén mot dbi tuong, st dung dang Hot Spot

Quiz Component _

tClek ontasttie s ety Your Question Will Appear Here.

Then select Menu Window >
Component Parameters,
2. Enter the desired parameter
values for this instance.
3. Publish movie to see the results,

Show "Instructions” layer for more
information.

5
Y
d

Hot Spot e e sy e =y
Component 1

1, Select Menu Modify > Break Apart,
Note: Only perform "Broak Apart™
once per interaction movie clip.

2. Deselect (Ctri+Shift+A) the pieces.

3. Click on this panel. Select Menu X R X
Window > Companent Parameters. T e 0 L Pt L et ot

4. Enter the desired parameter values

¢
(f:[:l
&)

for this Instance. | Control Button || ResetButton i :Feedback Will Appear Here
5. Publish movie to see the resulls. :
: g U060y 00 ¢ >
it il Section 1.1: Interactions : ‘

‘wowrw.macromedia comMashisupport

Practice Quiz

Hinh 3. Céng cu tao cau hoi trdc nghiém hinh anh dang lwa chon vi tri trén doi tuong
f. Chay thir
Trong qua trinh tao bo d&, c6 thé chay thir & kiém tra 131 bang cach dung 1énh:

Control -> Test Movie

0. Déng géi bé dé
Dé tric nghiém vira tao c6 thé duoc dong goi dudi hai dang:
Dang 1: Dang tép tin flash (.swf), & dang nay c6 thé tai 1én trang web hoc tap dé kiém
tra truc tuyeén.

Dang 2. Dang tép tin chuong trinh (.exe), dang nay cho chay dc lap nhu mot ing dung
ctia Windows, dung dé kiém tra tryc tiép trén may tinh.

Dé dong goi bo dé thuc hién cac bude sau:
Budc 1. Vao File -> Publish Settings

Budc 2. Trong Tab Formats, chon dang Flash (.swf) hodc Windows Projector (.exe) tuy
theo muc dich. Trong cot File dién tén tép twong ing. Chuyén sang Tab Flash hoic
HTML(phan nay cha ¥ muc template chon dang chudn SCORM: Flash with SCORM
1.2 tracking, chuan nay tai 1én dugc hé thong quan 1y hoc tap) dé khai bao thém céc
thong sb cho viéc dua dé 1én Web.

Budc 3. Nhan nut Publish dé dong goi bo dé.
4.3. Xay dung bd dé tric nghiém dd hoa hoc phan Kién tric may tinh

Sau mot thoi gian nghién ciru ching t6i da xay dung thanh cong b dé tric nghiém dang
hinh d&nh moén kién tric may tinh gom 50 cau hoi, st dung ba dang cau trac nghiém nhu
da trinh bay ¢ trén. By d€ nay da dugc st dung dé kiém tra danh gia trong day hoc truc
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tuyén hoc phan kién tric may tinh cho 16p TT1D15 — khoa CNTT — truong Pai hoc
Cong nghiép Viét Tri tai dia chi www.khanhmckm.com. Cu thé vé cac dang cau hoi da
duoc str dung dé xay dung bo de:

Vi du 1: Céu tric nghiém hinh anh dang ghép déi

Cho 4 CPU va 4 socket, yéu cau hoc vién lap rap CPU tuong ting véi cic socket trén
mainboard

@@

Core’g Duo

Hinh 4. Cau hoi dang ghép doi

Sinh vién str dung chudt, ding thao tac kéo tha dé 1ap rap. Trong qua trinh lap rap néu
sinh vién muon lam lai thi sir dung ntt Reset. Khi da lam xong hoc vién chon ntt Check
Answer dé ndp bai, hé song s€ bao ket qua cua cau hdi la dung hoac sai.

Hinh 5. Hoc vién thao tac ldp ghép lan lwot CPU vdo socket twong iimg
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Vi du 2. Ciu héi tric nghiém chon d6i twong

Cho 6 CPU, yéu hoc vién lya chon CPU nao cé tir 3 nhan trd 1én

Core 2 Duo

Core™ i5

Hinh 6. Cau hoi dang lwa chon

Hoc vién lya chon CPU théa man yéu cau dé bai, chon nit Check Answer dé ndp bai,
hé thong béo két qua cta hoc vién

Vi du 3. Cau héi tric nghi¢m dang chon vi tri trén dbi twong

Cho hinh ctia mot bo mach chi (Mainboard), yéu cau hoc vién chi ra trén bo mach dau
la socket.

Hinh 7. Céu héi trdc nghiém dang lwa chon vi tri
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Hoc vién chon ph?m socket cuia main trén hinh v&, chon niit Check Answer dé ndp bai.
H¢ thong bao két qua cho hoc vién.

Sau khi hoc vién hoan thanh tat ca cau hoi hé thong s& dua ra két qua danh gia bao gom:
+ S cu tra 1oi dung
+S6 cau tra 10i sai

+ Tong diém

Hinh 8. Két qud lam bai ciia hoc vién

5. PANH GIA KET QUA TRIEN KHAI BAI KIEM TRA TRAC NGHIEM DO HOA

Do khudn khé ciia bai bao, chiing t6i khong trinh bay cac két qua thuc nghiém ma chi
danh gia dinh tinh.

DP6i voi hoc vién: Viéc sir dung hinh anh dé danh gia da 161 cudn duoc hoc vién tich cuc
tham gia va danh gid dugc kha nang van dung vao thyc té, tu duy sang tao cua hoc vién.
Dic biét 1a da han ché dugc nhitng nhugc diém cua danh gia truc tuyén ddi voi nhitng
moén cong nghé (do khong thé kiém tra trén thiét bi thuc).

Doi voi glao vién: Thong qua bd dé trac nghiém bang hinh anh da klem tra danh gia
dugce hoc vién mot s6 tiéu chi cua cac moén hoc cong nghé ma hinh thie trac nghiém text
kho c6 thé dap ung duoc trong day hoc truc tuyén nhu: Nhan dang thiét bi, doc thong s6
ky thuat, ghép ndi thiét bi cling nhu phan biét cac thanh phan trong cac hé théng thuc té.

6. KET LUAN

Cung vo6i su phat trién cua Cong ngh¢ thong tin, tric nghiém dd hoa dang 13 van dé 1on
dang dugc nhi€u nha su pham quan tam, dac biét 1a trong day hoc truc tuyén nhiing
mon hoc cong nghé. Trong bai bdo nay tac gia da gidi thi€u viéc st dung phan mém
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Macromedia Flash dé ta bai tric nghiém dang d6 hoa va viéc van dung cong cu ndy xay
dung thanh cong bd dé tric nghiém dd hoa hoc phﬁn kién trac may tinh. Cac Kkét qua thu
dugc cling co thé dugc st dung lam tai li€u tham khao cho viéc xay dung dé tric
nghiém bang hinh anh trong cac mén hoc khac.
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Title: USING THE MACROMEDIA FLASH SOFTWARE TO BUILD THE ONLINE
GRAPHICS TEST FOR COMPUTER ARCHITECTURE MODULE

Abstract: Objective tests in the assessment has been used in most of the courses at the
University. Many issues raised in the construction of the test subject as difficult, shape and form
of tests. Graphical test which enhance virtualization interoperability and enhanced quality of
teaching, is issuese of interest. This article introduces how to use Macromedia Flash software in
creating a number of different forms graphic questions. On that basis, we have applied to build
the graphical test suite for Computer Architecture module.
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