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Effects of a Puzzle-Based Cognitive Apprenticeship Approach on Police Digital Forensics
Training
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Abstract: This study investigated the effects of a puzzle-based digital game integrated with cognitive apprenticeship on
police digital forensics training. A quasi-experimental design was conducted with 60 in-service police officers. The
experimental group learned through the proposed approach, while the control group used a conventional video-based
method. Results showed that the experimental group significantly outperformed the control group in learning achievement,
critical thinking, and self-efficacy, while experiencing lower cognitive load. Lag sequential analysis further revealed
cognitive guidance and error correction learning loops. The findings indicate that the proposed approach effectively
supports complex skill learning.
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PR . A, BNERARIRSUAYAEMRLL, $HFT X B@RDEIK, Sl
BACIRAE B I @A, 25 H H A XN T BIRME, TARAASEDER ) ZBEE,

B b, A RRAE R T, BE, BR, AE, REERLFREAE, £12FK
WIS B MAF ABA AL, SEARE 58 & 1 138 b AR Fo 38 (Brown et al., 1989). % —7 @, ¥z
4 5k X5 At 8 1 3 AR J5 SEBP B =) A 4R AT 5 H Sy A% S 3% N\ (Prensky, 2001; Squire, 2005). 3
W, ARk X Bs 4 5k 78 3R M RE AR R S R K B, R B AMTE & PSR 4 At 77 (Huang et al., 2010)s
b, HFEREAE BRI 5| SR T, 7T EKF H B AZF 693840 & #7(Schroeder & Adesope,
2014).
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2. XRKEA

3% %n b7 4 % (Cognitive Apprenticeship) B Brown 3 A (1989)#% &, 7% 38 % i 7~ $o.(modeling).
451 (coaching). J& % (scaffolding). #* i (articulation), R Z:(reflection)3#4K & (exploration) &
B, BREINETEFABRBRA, WS EE AT Eiik. EAMMEGRF L XK
£, A KX P AR ATE A AR AR 2 22 % 7 B (Brown et al., 1989).

FuAz 15 Bk X 5 H (Game-based Learning) i i E 423 &), PEF T EBPEF @A S 4], RE4R
5 F D) A% N\ (Prensky, 2001)e Squire(2005)45 h, #Az @Bk T A& L4835, £ HFHE&
B E kAT ek A, B S F RS, I, Mak Xz KGR M AR RS R K E A
H B335 A 538 4n 8% 77 (Huang et al., 2010).

EHHEFEREY, FEHEHELAES IR AN, VEZHRA. HEREA
(Pedagogical Agents) ™ % i BRAF 32 <3 5| W ph & H H R B M s B eh, L MEARINEZL 85T
(Schroeder & Adesope, 2014). B F oI K F X B TFRRAFH 2 EFM],

4 LT, RAe BT AR T AGE S0k B, RGBT REFELSEE, P REAR
H AR B FT. R, BATAF = F 68 AA L A BALE B INR AT LA EH A R
H o, AR E M K BAL 3 R SR i R R ERE X, L& —F IR L HFH AR
MAEH, ARKRAAmETIHE,

3. HiRF

AFFRVA 60 LI FLER A ITHE, RETRIGH, REEY R X0 4T REEIEH
M, &30 Ao FrA 2B EMPIRIBSTTEATEE, AERT RIS — 8.

BERaAR A [ ok X Bz 25 B4 SR f T B M E KX | o AT RPG # B X% 3t
WAL, A E A EAEE R T A CIB-Triage I, 4§ T ERFRAHLAHMAM . £
BAEY, BBEFREANEFTEY FEI|E, SREFGFDRRGEPITEGE, RFEHE
BVESLS E oy B M Sk, B S E RARB R AR SRR (TR, B, B, £
#. RESIRR)EATH, B 1T

FEH AR RAF GRS R R EH F XN, BB A RARETEE, FHHREIRMEL
BETAITAE, BRZPIFLHEEM, doE 1 .
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AFRERAALY AHZAAFEE, o8 2 FTT. Bk, A SREETL 30 54 ATAHE
MAEREL, ATHAABHABRRZE R, BEFEFT2 IBIEHEFY, ThEFHMFHR KX
Pz BE TS E, BEAENEAY AR RARETEY . AHERTRNIAE, a2 2y
B R S R R R — R RAR, TR 2 RBEEAITH 30 08 AARMERE, S
H AR o
B 2. ERAKE

AFRZARIEOEFHRAAR., MEZER., GHEUAREFH AN, MEZTEE
%45 5 $)#%(Wang and Chen, 2010). & &3k ik (Pintrich et al., 1991), #t$] %% (Chai et al., 2015)
2% & #7(Hwang etal., 2013)F 4@, R Fu4F 5 BBE R R ZE, & F & Z Cronbach's Alpha
HFERIFEE, 2% AH 0.79; 0.93; 0.71; 0.97, 0.88. #hil, AFF 5% & B4 5 7 5 #7(Lag
Sequential Analysis)5 75 HAT &, VAIR § ¥ JRAL 247 A% X

4. FRER

WAL Z 5 E AL, 5 E Bk, B RARE, WP EF @ AR RS B T R AT T,
BHEZITES M AR LB ATFBIARA t REFETHRI D AT 2 HTEE R B
T, REHHEI, KR ATERFZE, PMERWER L X207, k1 ZRAEHAZ
EHBHNER, K2 ZRZHI AW,

k1. A EE RS IHE

& 7 Group N Mean SD  Adjusted Mean Adjusted SD F n?
29 % %%ﬁ*ﬂ 27 673 17.8 67.13 3.59 8.34**  0.14
R4 27 523 21.62 52.46 3.59
0 By ?i“‘%?é’:ﬂ 27 4.08 0.72 3.93 0.11 0.41
w4 27 3.67  0.85 3.83 0.11
e Bhr4 27 39 0.83 3.92 0.13 11.48*%* 0.18
Bl & 2K Ak ;
w4 27 333 0.89 3.31 0.13
MAEHME FERE 27 421 081 4.17 0.12 28.57*** .36
1) w4 27 324 0.73 3.28 0.12
*p<.05, **p<.0l, ***p<.001
22 EARNTRESHIHE
%8 Group N Mean SD t
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- T 27 2.64 0.96 -3.3%*
i ok E ! 27 3.48 0.91
S TR 27 2.77 1.09 -2.57*
RAm J5 ) 4 27 3.48 0.96
S il 27 2.51 0.89 3.8k
NN \
=440 27 3.47 0.96

*p<.05, **p<.01, ***p<.001

I, HHEFHHERAITHREMAAT MG, THOANLETRARTRE T EHOZ
HEHHZHBRGERL., FAREE, i1 —F KA RIERARBES IS H(LSA) RS 21
AL HENEEIT A, TRASEERT LA 10 0T ASIREBERE, LPHRTRER
MHERZEEHMR, A—4 [R3|SHER], WERELRZRIKEREALDRZ, &
FHEBZENEERITHEE; B4 (SRS ERR |, PEYEZLESHERBERFER, &
FHRAANMEAMAETHE, RERBET, TRAZIFHVERALALARDTHB|EZFN, A
PIAMEER BERZEY, T FRAFREEHZ 5 TR HEMRF

5. 4

AR RBT, 6o Ma X B @ BRI H R IR PR R A ARAFNFERLE
BN, SIEFH M, PG FE G £, LK TR ORI as, BRE
EBAEETHFBEA RIFZIHE AR,

EFEBE T @, AFLERFBEFIIDAER, TRAZI [R5 FHR | 5 T4
FGEMRR ], B SEE Re e B EBAL P EAT R GG E, AR ke B AR 5 IR AL,
WERRH, SEWNAEH R REIHEHRN, AIARAZFHELZIZYT .

ERHGRER L, ARG ZHFEXRNE AT S EFERRIIREE, Pl
BEERIALEYE, TEAARERELRSEABRIE ). I, EBHFREANREZIP
IR X 3, A IATHIRE B PR RIS H BF

AR T e — 5 ;K AR ASUAR SLIE R IR M, CARSAF 7048 RZAS PSS 30 R
R, TIRFZEAIFEZ ABREHKF, ARBZLERNZEE L&, E—FRHA
F 8 A
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