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37 el

ol o3t AdE A b lem Ud Al mhEEoll s #d £3s SASL kA
&, 1874, olakd, dafn, 2021). vt} British Columbia T 4283} w3404 11, 1281
378 FSHcomputer science) FH5-S Fol ot WA V@AY ZROHY Ui, =eleh dary
=3 AFE ALE Axeta vk 4o H Fotd wsHANE ‘ZradA Alre Fx
A kg HIEG ofe] adjelA ZeIdjdHd ALE VERE Sglen, gk 20149 A=
9] #(The Year of Code)Z2 AAs 7Y @ Zz g wSS du wSoie A5He gi=2
daskal ieH (Al <, 2018).

Ak 20200 59 wiEE Fotug TRAY NN = AR £%E 2Fa AAE dEshe
A e HEE WD ARSI ES 28 Aed 8 wH 75 T S5 3 G AN
lom, 38 = &8-S B 8 B Zes Ak =3 vy A4 9% S f& &
2EE AT 9F AR oo A% FduS WE 2 as IS fdsta 8 $49 LAZE
Zead &8 s 5 AT AS AAEl 9 ol gk WMEkE 98] b A ook &
= AL Ak qFelnr FRA A= o ke ZAMAYE 29 ¢ wA 973 &Y 5
S Fel ZRaAY 29d g 7 = U8 2 3 uS A4S 2SS A THaS
2020. 5.)

T daugFId TRIHY wWeS 9T TRIOPORE 2], Folil Fo] FEH
Lo (FAM, 2017 ol ANl a4d<, 2018 Hev], anF, Fd, 2020), % AEE T 2X Z=
Al Tig A o] Foix|an ITi(lsln], A1, 2019). 58] 2E2 43k A Altie] tix
A9 HAE2AURNE o5 Fotugo] &8k Wetel tid oAl dvh aqrdlnh A 2ok
U A 2] dfo] SH S P ), 2 TIPS SudA el 2
&7 slen 56 3t 7le dA A dE s woh FdA As4os miEojor & Ao
ot

ojf il e} o] =R ZrIdHe E=eky] s 7P fAEoloF & AL cu]aEstalate]
25 zzadel hE oljel ol vigor 2R Zrad % FHS A, AT F e

A2 o gFolet B ol wAPrE ZEFojof 3 Ao tigk Jid& Shulman(1986)¢] W8] 2]
= PCK (Pedagogical Content Knowledge)olX thuo] HlAE2xES &83 P& ¢ #2¢
TPACK (Technological Pedagogical Content Knowledge) 2 &gl om, 2ol HAEz2X 9
e zZzaggzA 43 TPACK-P (TPACK-Programming)e] 2 @AJo] th¥sa JrlAAL,
ol9 <, 2018).

# ArelAe Apie et S eSS gido® TPACK-P A4S 9 =3t ==
A% we AAsta o wdE RAstust gt oold 2R qiEA9 w&8 233 LEGO
o
Tr

Mindstorms EV3ZE AF&3lE=d), o] ch ZFel MIT thste] Seymour Papert w47}
AR 1375 A7A7F Wk vyolf o2 Ry #H i A7b dartol vhE Aotk o] ZELe] o
E-0] Papert 22| #A4<l ‘Mindstorms: Children, Computers, and Powerful Ideas (Papert, 1980) il
A oHgE Ao RE & 4 9l%o] LEGO Mindstorms 3Pl At wom e 4 9l 3
& 34 ZvE ATdthes doA wsAQl ojnz} gl
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oful#3Fae] TPACK-P 414 918 2ol A7 9 &3 4

0. o]24 W7

zZzaggel 0Ag A Ao Felsh] A% /RAY A% A4=uN Zzad9e
sl o] E9stelE ARt A%H R JrhGrover & Pea, 2013). T el AFE I} 54
Qe FYn BAET NAT # UES AFE TRIPS Avsa APshs 20 BAE HHo
2, ZEadei) 54 T Qo] tid olslsh o wgoR duelHe THNE TYL
Fol BAE B4, ols 2 Ak 5UL LFU o] AP A Aus Ads] 9] uE
of s WA Tzaede Feksel SRk eAde] gk AR AR S, w
s, A, @, Quw ohe), Aemsh AdRe PAHA 2 =4 An 598 S48 o
WEo] BHHES B8 Folsh] A% TEadue S5 2] BgPov, wEgel 20204

[¢)
N wFHANA 48 oA T IS RS s tHBoceoni et al, 2018).
g A= oAl o] FolAaL ot Forsstrom &
L= 158 9] =g A8k FtalsolA 9
Ry} 2] =912 ety WS o
718k8t, &ag]s Abal A dREw, 8 Sheyoll g A1) F7] Kol 3 A 3 thdst
g wAl 9&Ite] gy Frte] FHAYA JIFS Frin
Fon g ZTRIYPYE =Y E €298 Papert wa7F 1967 7N LOGO(Language Of
Geometric Objects) ZH-E] A2ttt} Papert R+ 19583 5-E 19633 7bA] A|ulvloll A Piagete} &5
A7E FEd], o] Piagete] AT o]2o] LOGOS wigro] Hof f8tu g3 Tz aeo] w&
oz AAEE A7I7F HAJT). LOGO Z2WS gl 283 A o o
A ol FolR =, F9-38(1999)2 Ferusd 48 7bee LOGO Z2aHd &5 FAE AAl
gom 7ot §A9(2002)> LOGOE st Atng s EAAE S AGAZ + da GRS
ool A& 7S AASAT g, 1980 Fkel MIT wHo] 54+ LOGO <& #o] 29}
LEGO 28<& dAdate A|28S g o) =z 1) 7bs3 B8l (programmable brick)S 7l
g, o] 2oy sbed BYS ¥3% LEGO MindstormsS RCX, NXT, EV3e] o2 74
A sl Th.
ojute] FE WG T2 WSS 95 Wol A&ET 9= T2 gl A7) X (Scratch) =
2004 MIT wjtjo]# o] Lifelong Kindergarten GroupollAl 73k & T2 a3 =42 A&
o] AFE ZRIYY 7|ES A FoHor FAE ddsta ZRZAES AAS = IS A7
A}t 23X (Scratch) = ~Zd}o] E(Sprite)gta E2]E Ao At § e 77 oE o
Apdel =
v/l:

R
g
EB
oEg\
=
ml X
2 rlo
_IE mo
mlojszl
OELEJ
N o
IS
Rl
“r
o [
-2
o
H oy
(IR
H o
[kl K
s
S

HolE 7HHE EEBlock)ES %o} T2agYste 55 19 WAHoR 2ol 7}
Sotthe S 7 kA, A3, dE, olHS, 2013). 53 2= Ads Azst
7] &olatthe o] e, FAMQR017)S A2 AHdS A8 AY s w3l gAES] 7
of tighk 7txe} Fu|E o]Fold 4 vkl ShIth

3}o] A (Python)< 19913 Guido van Rossumel &J& /¥ don wgS H3o
okout g B AAE AH ZEadgY et 44 e A7 |
WA &855 i) gho]lHe QEzeH dojo]7] wiie] HuAS 838k
3 2o S dHsta dEIE AW ZnkE Ad A9E FA] 2 5 9

2 NEA =
AFAME =
olgihe o

|

3) LOGO Foundation, https://el.media.mit.edu/logo-foundation/what_is_logo/logo_and_learning.html
4) https://el. media.mit.edu/logo—foundation/what_is_logo/history.html
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AE, 019, WA AFE 22N E TRl B SHAES T BelE S QAW 44
49 mFY ZRagy doje] AAel FEFAW, ol Tz | el Ak 4P
& A AolAl elulzh ekl s, £218 2018). I, TASHQE Tolue Bae et
15hd @4 Sl mgSele] Fo 19 A oplek mAEwALR el oful5atusl
So) AFE LEaUd AESRlE FHH0 JFL FRow, x5t 4o wajel A F2 o)
FolAa gl AZESY] WHE FEHW S WA B Bast Yrkw Sk delv), 15
A, S0 Foa 15 L5 B9 w5 Sl HolH e EYste ARG AuFoR
W et w9 ot @9 §3 9 WS AAAGT o=, 4FACS £ BA @
A% o83 sl TR 1A ¥ Y WYL ALl oW 294 AWEOIA H8B ¥,
FAls A} ot gl FHA JFE ks AL AT Zepse] nEoE $o) @
34e THE chook TS 3 WANIAE S MOR Foh B AEA P TRAEE U

AF7HA - Fetagol ] ZEId agolM ARgshs tiEA<
Mindstorms, Z=Z#|x], sto|¥ 3} e Ao s Ay HEYT} B
Mindstorms EV39] ARl T35 Fol=H, EV3s &5 93 ol El 9
7Featths Aol 9lth LEGO Mindstorms EV3E 24 X29S& 913 tger E53 QIHHE B
gog A JEHdE B AFHA AAE Z2ads §4 B FAoR dZEH, A4
o REE Jd¥ate XEE Xt vk gAES wAAS s E58 x¥stn
LEEY AN Z2WE
A 5 SR EA7t
To AAA ARE 4
%T_:

=CH(dsiv], 2 <14, 2019).

d

2. ¥ aAke] TPACK-P

WAL AEdE wARe] KAl ol &9-Hw, WARF o A 2)S zERrojop 3 ARl gk ¥
S PCKolA ¢ yolrl "HaszA HE&u54A2] F TPACK(Technological Pedagogical Content
Knowledge, TPACK)oll tha+ oz sfw it TPACKS 1528H4 #]2)(Pedagogical Knowledge;
PK), W& #2(Content Knowledge; CK), Bl=Z&E=Z%] *]2l(Technological Knowledge; TK)¢] w3t
ol sllgelhs X AloR, A 7HA| A Ae] deHor s FHA FHE YEhE A2 oti(Y
37, 2009; Mishra & Koehler, 2006).

Mishra & Koehler(2006)e °J3] TPACK®] 7ol =4 o|F ofuurte] TPACK 2174s 91
wketol] o3k thFgk At o] FojH Tk Aain](2009)8] ATl s duSERALS e R 3 e
ANA HAEEA oA HAEEA 9 AR B GHA A& AlEE ddste AET olE &

3 FHS AY 9 AASE ¥ Z2AEE dS o db]aAbe] TPACKe] A€t st ¥

A 743820200 wAFEC] A7AT(self study) =, A1 AT H3RE AAS NHAS A
4 89 A3FLse AL FaA TPACKe] 2AAoR Walditta st} o]yl
3 TEoX%E TPACK® 214e +¢& AAlshe B3 #do] g8 HolFrh Koehler et

(2007)> TPACKol tidt g9 a4l ouurlr §s o]Fo] FEHAQl ghsy Wt A MAAE
) Fst =FE g Aolgta 33tk Angeli & Valanides (2005)E ©ol9} 72 A7 7|uk dhsy
(design-hased learning approach)e] Wg]e] WAL} 38 EF-9 712E Qlsta o] & &&sld]
e 58S 728 o Ego] Fva glow Agyei & Voogt(2012)% FHA HAAZ =) oH
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cujgretuAte] TPACK-P A& A% 7o A 3 23 24

=8 WA H TPACKE A § 9SS B

a

A& fg*“l?‘ # ait TPACK-P ﬂ% E%‘g AlRFSHAT. o]
7, TPACK 28 4], =21 o] g4, wgsby 24, 40 43,
© o oplaAel PK, CK, TK) 223 o= kel §3& 5ol 33408
Al & =S JetHATE Ed o] B2 AA7|RESIE(Design-Based Learning,
DBL)E &3 =lsk= Zlo] matsoletal ol

A8 93 01 G E(2017h)& TPACK*P DBL Model®] 9714 240 548 AFH oz A s s,
A, Z2adEe Aus £ AAT o OFd oteltolE gk HARAETY o] 2
A WS 83 S AAlolnt elulaate] TPACK 34 =

Q3= Aot &4, T2 = SeiA =
T AAE F55E Ao WFEE o] ofet XrRaYYS 83 FHS AH dAs e 4
glol dasith F, s 79 ofoltolE ek ZlolA A @ AA FHS AR
M TPACK #g& =738 4= vty A4, TPACK =g 224’ 5 TPACKe] tidh o]&3 ol &%
Agdhe AL dnmAte] TPACKS EEAZ = gl ofr] e &eo] 4 F otk WA, ‘Z2a

27 Qo] BAVolEk du] At
W3} BHo| R WA G ARE ALY
o 34
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T 154

T2 Ao E Mg E 1 5
# QA k. AR
o] TPA

e BeE F9L A
SRR Mﬂ 25

2
©
o
==
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=

o 2
oz WAT & Atk oqg UA B

g =
HEe duurl g3 oR 22 ags Fgdd FF8tl 5 1Y FES T HA @#E #F
ol 4= QA gttt

shE, AL o] F=(2020, p.215) £l 97HA &i% ggato] A, g AA AL H7te
Tl SAR o] Folzl TR 7IWk TPACK & Z2I3g Jfdetsinh 4 dAld = w
aFo Ao FAE FAEta, B dAAE 1 wAlE dAs] fste] WS4, TPACK EH,
ZZ v dojof S 'HAgith A dAlddA = A Gl B wake] FAE A
Agk TS AA, A8 A= A FHS ol AREAS Adstal, b Ao = vt
olARHH AE wEoR £ AFS i NMSHA "k 72 DA e 7] 8 4AE A
i <% O-1>3 2o
<¥ O-1> 29y 7]9 TPACK al& 2273

<A ul-g S N

24| wypelAe A4 4 vl 4% XA

2 4 A T2 o] &4
w4 TPACK ©]& &4 TPACK 29 £
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Shul e 24 A Fotusel gigh wAA S g e R £ 3t £ B 8 Yo A
Hab vt e wsl wakel] tie] AZelna, 28 Zzagyo]l £& 53 £2¢0S wEE d od
TS 5 ASAd gk AS A REE 5T

g A= 23z oy W3 TPACK ©] &, oty w&3gd digh Aurau 48
WEIA] ZYE T2 aye HEs)d et WS dHsEA g FEd 2 Zzzads
oA A& = J&Xo] U FgANREE sYrE A8 dFel mEW TPACK °]& g4& &
slo] ou|awAle] TPACKe that o7} Eolxd vlamz X st wits AAStL 7|E F8F F

o] Folx™(Baran & Uygun,
2016; Jimoyiannis, 2010; Koehler & Mishra, 2006), 2.3} w-&3}4o] thdt &AL HAazzAE &
ato] A3 UL AASeE d Tgo] "ok SAtHAAY, 20

12} vlo] AREIH @Al B4 @A 2He 428t wato] FA 9}
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A% 5 92 Bhkn YRAES Sk vholAZE YL 19600 2REE
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TPACK(P) &5 478 F718te] & 40082 FASIATH<KES> #2). A4 =79 Cronbach
a <FE M-2>9F Zo] BE 39 2919 agto]l 7 ool on, AddA A 93, AFFHANE 982
A FASIAL Qe w8 AR R FFo] vl Fodt Aoz el

<¥ MM-2> TPACK-P #A} =7 74

ak91el =3 ARARIAL AHERAR
PK 7 698 908
TK 4 924 944
CK 4 343 799
PCK 6 357 838
TCK 6 906 961
TPK 3 363 330
TPACK 6 927 951
TPACK(P) 4 308 935
A 40 926 90
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e H3 M(SD) M(SD) M(SD) ' D Cohen'd

1 4.25(0.45) 4.33(0.78) 0.08(0.90) 321 NGZ 0.09

2 4.42(0.51) 4.33(0.78)  -0.08(0.79) -.364 723 -0.11
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6 4.17(0.58) 4.00(0.6) -0.17(0.94) -616 551 -0.18

7 4.42(0.51) 4.58(0.51) 0.17(0.58) 1.000 339 0.29

8 4.08(0.9) 4.17(1.03) 0.08(1.08) .266 1% 0.08
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10 3.58(0.79) 3.92(1.00) 0.33(0.78) 1.483 166 043

11 3.58(1.00) 4.001.04) 0.42(1.00) 1.449 175 0.42

12 3.92(0.67) 4.25(0.45) 0.33(0.65) 1.773 104 0.51

CK 13 3.42(0.90) 3.58(1.08) 0.17(1.19) A4 638 0.14
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65



= gl AX Yk 3 o A viehe] sl HSHA old F U S W)
& Besk QoM 53 35 /1% BA9 whge] B Faue £UdA AAE B U§L o
3 ZRadYe wEse Ae BEdeln ¥ & ArkaEd, 200, olF AAAE Fota
% %, TPACK-P 4l4e] $41slojof sr, el wAb i Zzagde] vheld Bast glok ¥
ATNAE HY AF BHL Bz oulsetuste] TPACKP 43¢ 9% 1257 28 222
4y BolE AAtD 1 B3E AR

ol A, g 1af whol AREH, 23 vlo] ARE|H o] WAR MA YT, 7} vlo]A=FE
= 2 B4 dAA 2 48

o, 78 7o TAA, 2E Z2adge] 7 gy i =osta, 2 Z2agvs §
g e oUA AAseF & AAA e &) HAAERS sk o]F g dAdME= 7|E
B Z2aHde 98| TPACK ol&& 48, Folurh 48t WA g o4i
H R 2 T2 aeds A48 £ 9ex AAEREE Sty o Ay, du|Etails
stul g Folls g9k 7Et 4o, 53] ‘HuEFuy oz ‘dxgeet g, dApgtget
AR e BA, Al g 2R Z2agde HEd £ ds Aow JgEt 1%
<FE>o AT AR, A WA, <FE > E AT, <FTO>NAE AR
Haloh o] 1A} mlo]ARE A 22t wlolAREAS Fa ZEO AA &

olglataL, 3 A Hakel £e A, Ad, Fr 2 ARSI

A, o] ol MFo] TPACK-P #HAME AAIg A3 TPACKS EE 91 2lolA APdALR
o AREHALY Ag7) Eqter, 53] TCKE F94F 1%°1A, TPK, TRACK, TRACK(®P) £.<lel
A freaE 5%olA BAHoR fost Har zolzp dAEAT B I FEHIE t #HA Ay

Of
]
== J?‘.',
FUIO ﬁ\l—‘ ]:él e l"10 0-1)\1 Ry _1}, _{), [‘-YL

o

23 o= Yehyith ol AolA AAIgE Aert du|ggtaale] TPACK-P Al <443
FFE FASES HAE

B AAG Fe] Agtele A8 2Rog 98 don o I o] gl =95 3
A AL A Q¥ E AlEYoAS & wo= 7B 23 (Virtual Robotics Toolkit) = AH&-3}
EE ARMIAT 7 R 2ES ALS e § ZR2AES A st d ERo] HAL
W, 5 EdYE FY9S &9 F U AR S AT B AT Ade AeE A
gt o H)etaAl 129 WS i o R gtk HollA] AlgA o] AIRE o] AFE wiEo R ZR2 IS
Mato] WHEARl AFE Fattd du|gtuAl g4l TPACK-P A4S 98 B g ==
a9E e S AR VHEH, o] & AT E ARbels vio|th

66



ofustaake] TPACK-P A& 918 %) 4A 9 &t #4

3 23
LEHEON). DFATAD % FFS AT wGeA o g POl B 23 FRFLS

=53, 23(2), 223-237.

(2015). =83} AKHA, AT LA A015-745 [HH] 8]

(2020). =83} AKHA, w55 LA] A2020-2365 [E A 8]

(20205.). S FEA Y (20201 ~2024'F). W55 w5744 =gt

(2022). =83} w&HA, W5F A A2022-33% [FF] 8],

2020). olv] ALY 9] ARG FFe A Z2aHT 7] TPACK 2§ Z2I3 )
S o gl BRAREE
‘o% o] F=(2017a). ZE1T 7|9 HAEZA] w5 UE A2 S 9
TAFEARGS AT =EH, 25(1), 261-262.

A9, 019 F(2017b). Development of TPACK-P Education Program for Improving Technological
Pedagogical Content Knowledge of Pre-service Teachers. Jowurnal of The Korea Society of
Computer and Information, 227). 141-152.

2439 0]997(2018). =21 7]y TPACK & ZEa@o] o] wALe] poliszlel] mx|&=
Ei} IIFAFHUSEES =X, 21(6), 49-59.

A9, o]95(2020). Effects of Programming-based TPACK Education Program on the Teaching
Expertise of Pre-service Teachers. 3= FE AR 3| =& X], 25(7), 213-224.

A7), $F292002). AvktEe TAY #HE F49 LOGO Zza3e 83 3t 94 us. 5
K=, 14, 395-403.

Aeu), 157, 3vH2020). oM S g3
A8 7HHL AF FuS =EF, 34(4), 56

A&, A3, Fer, oHS(2013). A A E %} ?& PBL7|WF 428} gt Hel= 7 k=75

-312
Al

RORORORI

oy

[l =]
=T
[eXg =]
=
[eXg =]
= T
(o3 =]
=7
A9

l:l

u&
ro

wE 29 sk 3k

HA5%3] FAG=HI =53, 21(1), 309
U7, Bt e, A, o] 31(2018). H
T, 28(4), 437- 478
1;17]%4 7}*42(2014) % - A HAEZA] wpUE2A(TPACK)O] digh X142 28 7,
L&, 304), 349-375.
w%, F918H2018). 2SS 9% =y g doly gy Y R ARWEEIE=EXR,
22(3), 357-366.
1} 8] &> (2018) o] frofuAte] mlel AREH S 8ot FYY ol YA T, 13(4), 227-250.
W&, A418](2020). st 8t wAbe] FE w F8 AV|ATE §¢ TPACK ®gt #4. &
A} 22(2), 373-394.
HQ017). =a3HA &8 AY 2 shspo] Fetuly} Fujel 7EX 1A n A= g FH
ﬂ%ﬂr =84, 21(2), 199-208.
3 °J<2019> S8 3 A 9493} oM (Python) TR §85¢0] EAs A8}
n o m A= QG A& =E A, 20(4), 336-344.
ojAul 31/g4(2018). THolXE &3t oty IEFPDOMI)Y &7 FEHASTFAT, 28(4),

de) s WPl 0d AT +HLE A

4
Ho

op
o,

‘_‘

67



A3 (2009). olv] FstwAbe] HAE2A] YL FA A (TPACK) A4S flgt & Z24E g3 A
T. Feu&d T, 19(4), 545-564.
3], 2Q14(2019). Van Hiele 713} 8t5 7 o]&o] w& LEGO vRRI=E2E &5 3+ 24 &

Fassrs]=E3, 2203), 257-275.

18, A4, olstd, dain(202D). ZFs nFdtal F3 waAe] ‘GugEa ey
A, g, 23(4), 617-646.

F9-3(1999). Z(LOGO)AA 9] FFretus &8t #3as, 38(1), 15-35.

Agyei, D. D., & Voogt, J. (2012). Developing technological pedagogical content knowledge in
pre-service mathematics teachers through collaborative design. Australasian journal of
educational technology, 254), 547-564.

Angeli, C. & Valanides N. (2005). Preservice elementary teachers as information and
communication technology designers: An instructional systems design model based on an
expanded view of pedagogical content knowledge. Journal of Computer Assisted Learning,
21(4), 292-302.

Baran, E., & Uygun, E. (2016). Putting technological, pedagogical, and content knowledge
(TPACK) in action: An integrated TPACK-design-based learning (DBL) approach.
Australasian journal of educational technology, 322), 47-63.

Bocconi, S., Chioccariello, A. Dettori, G., Ferrari, A., Engelhardt, K. (2016). Developing
computational thinking in compulsory education - Implications r policy and practice. EUR
2829 EN; doi:10.2791/792158.

Forsstrom, S. E, & Kaufmann, O. T. (2018). A literature review exploring the use of
programming in mathematics education. Infernational Journal of Learning, Teaching and
Educational Research, 1712), 18-32.

Grover, S., & Pea, R. (2018). Computational thinking: A competency whose time has come.
Computer science education. Perspectives on teaching and learning in school 141), 19-38.
Jimoyiannis, A. (2010). Designing and implementing an integrated technological pedagogical science
knowledge framework for science teachers professional development. Computers & Education,

HX3), 1259-1269.

Koehler, M. J., Mishra, P. & Yahya, K. (2007). Tracing the development of teacher knowledge in a
design seminar: Integrating content, pedagogy and technology. Computers & Education, 443),
740-762.

Mishra, P., & Koehler, M. J. (2006). Technological pedagogical content knowledge: A framework
for teacher knowledge. 7eachers college record 1056), 1017-1054.

Papert, S. A. (1980). Mindstorms: Children, computers, and powerfill ideas. Basic books.

Shulman, L. S. (1986). Those who understand: Knowledge growth in teaching. FEducational
researcher, 152), 4-14.

68



Analysis of Instructional Design and Effect for Pre-service
Mathematics Teachers’ TPACK-P Improvement

Jeon, Youngju D - Rim, Haemee 2)

Abstract

This study aimed to design a robot programming lecture for pre—service mathematics
teachers to improve their TPACK-P (TPACK-Programming) and analyze its effectiveness.
The lecture design involved stages of analysis, exploration, primary micro—teaching, and
secondary micro—teaching, with each stage including design, application, and evaluation.
The TPACK-P survey was conducted before and after the lecture, and the results
indicated a statistically significant difference in TCK at the 1% significance level and
TPK, TRACK, and TRACK(P) at the 5% significance level. Further analysis using
dependent sample t-tests showed that the post-test mean was significantly higher than
the pre-test mean in categories such as TCK, TPK, TPACK, and TPACK(P). These
findings suggest that the designed lecture positively affected the growth of pre-service
mathematics teachers’ TPACK-P.
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