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Abstract

Objective: The aim of this research is to examine the impact of
technology-based mathematics education on the development of
pedagogical content knowledge (PCK) among students-teachers in the
primary education program. Method: This research is classified as
applied research and was conducted using a quasi-experimental design
with pre-tests and post-tests. The research population consisted of 320
female student - teachers from the primary education program at
Farhagian University, Hamedan province. From this population, a group
of 23 students-teachers with a diploma in humanities and another group
of 23 students-teachers with diplomas in experimental and mathematical
sciences were selected through simple random sampling. The data
collection tool was a researcher-developed assessment designed to
evaluate pedagogical content knowledge in mathematics. This assessment
focused on the understanding of pedagogical content knowledge related
to mathematical concepts and was administered in both the pre-test and
post-test phases. In the classes of both groups, technology-based
mathematics education was conducted based on MATLAB GUI and
through the program (MathsApp) in 10 two-hour sessions. For data
analysis, paired t-tests with a repeated measures design and independent
t-tests were used. Findings: The results of the findings indicated that
technology-based mathematics education significantly impacts the
development of pedagogical content knowledge for student teachers in
the field of elementary education with a diploma in humanities, as well as
for student-teachers in the field of elementary education with diplomas in
mathematics and experimental sciences. Additionally, the results showed
that there is no significant difference between the two groups regarding
the impact of technology-based mathematics education on the
development of pedagogical content knowledge of student-teachers.
Conclusion: Technology, through its unique capabilities, can present
complex and abstract mathematical content in an objective and tangible
manner. Therefore, mathematics education using these tools enables
students-teachers to better understand mathematical concepts and also
learn how to teach these concepts, thereby acquiring pedagogical content
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knowledge. The capabilities of technology diminish the influence of
background, allowing individuals from different backgrounds to
understand the intended concepts in a nearly similar way.
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1 function varargout = ESMath GUI_App (varargin)
2 % ESMATH_GUI_APP MATLAB code for ESMath_GU:_Z—kpp.fiq

22 — gui_Singleton = 1;

23] gui_State = struct('gui_Name', mfilename,

24 'gui_singleton', gui_Singleton, ...

25 'gui_OpeningFcn', @ESMath_GUI_App OpeningFcn, .

26 'gui_OutputFcn', @ESMath_ GUI_App OutputFcn, ..

27 'gui_LayoutFcn', ., ...

28 'gui_callback', [1):

29 — if nargin && ischar (varargin{l})

30 — gui_sState.gui_cCallback = str2func(varargin{l});

2hl|= end

MathsApp ~|,b sl ,» MATLAB 5 1) J<

ﬂ) CJ_JI‘{_:“,\_:‘QJ\_& ‘_5_>-‘Jk MathSApp ‘)‘ a:@\b6&|&| d..ali) mﬁw
T

e b S S BB A sl e s sl Sl temginde g SIS 5550
&};ﬁd}ﬁ‘ﬁabQTvqo-c\ng‘)}gg_é)\é&ﬂ)cMﬁbU&\ﬁlﬂWﬁcﬁ\x
(m ‘_;t}- Lhdjk (ﬁL@S) J\."QM f‘}b 4YJ§~3&¥4C¢M‘

Number of full of water | Number of full of water

big containers small containers
(number of ten) (number of one)
L 0

dgl 4.19,0 L] Lsugy.)).c 9 @KA L)':"))I u.::),.AT YJ&J;




e S drangl (59U p (e (LBl ) Shjgel U

Slre oS s cpl o e and 5 O&as 5 OIS L6103 i 53 danl s

So RS Lad e gl b bas s plal GG 5l G 05 S

Ulyteany i pygho 3,5 o 513 S 3550 o g5 53 o ples sl 3805,
el S Ol i o pghe 5

[99.5 4.19,0 0 (mugidde g @KA L)':"))I U.Z;)}AT Yng&

ol 53 ol (550 el Olpea YU )3 0dd sy ciliis S 5

S ol osd e SrS B b G 3O b G aS Sl ] sl s lileS
Sl o Olamen 3855 B L 6l 06l b ssd o e S Labsy
0375 1 Sl Sz S slacs b5l L el (2,05 5 dal b onl aalsl b tle s
ol o3ls QLS T IS 534S ) o sl o w0 a5 o eslinad 555 sla b
Ll slel SIS (2500 asle Sl Slasl s (ool ptlis iy cnl Go b Sl ol

s iji&w;@;d‘origd‘}s& Iy sod, Lo slael

<2 <2 <A <2 <2 <2 <3 <3| <>
I e i et e e i e R e e e e e e e e et
N N N N N N N NN SN
N N N N N N NN NN N
I P N Pt N g N Pt N g N g N gt N g H RN g
I 2l i et e e i et e e e e e e e e e
I e e s e i el I el I e I el I e i el Num. of FTC  Num. of FUC
FTC: Filled Ten Cubes FUC: Filled Unite Cubes Place Value Application :
L




T 0%

NPT b s el 30 ity o Sellon E

"4 ESMath_GUI_App - X

File Edit View Action Tools Examples New Example Help k]

DERROLE®0D o

Restart Elementary School MathsApp

ISumand Place Value : 300 + 60 + 7 = 367

Multiplication

Area

Devision

Mixed Num

Uoisal &l p MathSAPD )5 o3 a5 emagsdde 9 SlKe ool Lisgal 0SS

oo P T I A R N IR WY

a5 Gelye 4 b hnlo)sn sl s Bl oKis i b sghe Y
S 2 3l St So3 il 5 S el (o2 oo 055 ke Sl 550
I (ol 5o 5 (202 psse Jl oo So3 0de G 33 Jho b 5 o 53 208
(ol g tlisd e QL ccalisie sie 93 b bugh a5 sde SO 5 alie
Olayon sbay AS1 5 sad 555 50 S8 55 51 (Solemms 3513 Sl [y e 8 55 50
Olee )3 b psghe momo S pds an el (b 5 A5la 5 55050 (ol a4
S S0 0l B o 53T s 03l 0L (5 e Ol ey 35 e Olakas
Vode 3 1) o sde O, Wl el 3,005 opl o B (OT 05,3 05me Ol
Sla S s o bhad e JLolla oy 2 Gl pshiass Clled (pl LS 4 5
S dems o 513 AST 3550 1 gdge (nl a5 ol 0dd b s S3
bl S das e 0L 1y b a3sel b Bl s b ol sl ) i
sl Ay e Js) el




o o
o WIS Arwgl 9 (6)9Ld (e (SL 5 (S0 jg0l ﬁbi,f% 55)

Elementary School MathsApp

_

|
—_
= =3 | | 1 | 1
i 1 1 L L —_ —
T 1..!!!..1
» o L p—
| — =1 | S |
i i f— — | { -
| = =3 | | l = = 1

o U == (5 L e
| — — 4 | e ]
-\ l E=4 T TTE=4 7
2__'__L_J__EEE__L____EEE_,
Thore & 1 — — I - l
| ShereSwoarall _EZ3 1 __E=4__
| e . |
0 | | | J

0 2 4 6 8 10

S oS o e Vb el LOBL S vl s b Sl v s L
X x Y= 0ss el 6y e Olpens toS oo JolS sty VX Ve L1 s
A1y ¥ bl clie sba S o ORIl (B 53 ) Al Y s b s | als Y
Jo ol V=Y x ¥ Kbl a8 555 0 Jdatows 40 s 58 53 =15 Y 5 Uk s
Jsb 53 a1y V058 yaddn L K 5 31, (oe po dls ) 5 Jgb o a1 1
e gl 3 e 013 DL Jhe 53N b Jel (B0 03 Al i
30 ey o=l Sl el Ly idas s QLS |y b 3 e Jale Olge 4 i
o313 4yl Ol DLl 53 o sdge (s3de Slaas Sl gl glalsls
LAQ,WLp;:ngwJ%g)gﬁ‘x»|y,;_;bjjgugj¢g¢%ggfaf
Slac o b jaba 015 o 4555 &S das e 0LV S (ol 5 odle S
o 5l MathsApp 5l eslizal L 1, ¥ sue b Jas e




\F.¥ fuu \“JLM u«u,-o' ) ‘5|M)u.uul.dl.ho

slael ).ll.w)b‘ﬂ u)-.a LS);-’L! VJ&»

SSE A g A Sl e IS ol acale Lgl.ad),aj.é)'luﬂa;ﬂjc.’i\j S
G Laol Jal sy 5 I cmlus 35500 coia cpl &0 0oy (8l S S 3D
Ol gods sl ol ab S 55 )3 0, Laigel b alie g, Sl eslizal L OB K Sl
IS Sl alons Jgn el 5 aseis 5o ol (Saw O350l il (Jlis
R u:;yiﬁ)jﬁ\&&yy B W O N S v IO VPV I LW P
Jols .,\_Jj.e Q—i‘ deas e Al (356 5 st Do 4l &j)ﬂi} 0313 dxw o3
de\ﬁu;w&_:a_eﬂt_gu.u;wuuﬁ \)u|c]a.~45w| A=l
J_z;ﬁdm\ﬂuL;\ﬁ_;iu,ao\,;m\)&m,ﬁ;s@juh&m&i@w
b Jeole Ll dels e el 3 oS sl oo 08 ST 1 eslind
(Ol d= L5) b g o it (slacmloe & 0T L5 L1y Kos Ja1 clas
L1 gVl yme SO cols Ol o0 €680 45 das o OLE A IS 3 S aslons

J;wacuﬂfjdjbuwb&yfwww)‘ osleiul




{:E; e IS drungd 3 (5398 g1 (St (S8 Higel S BEEEES

File Edit View Action Tools Examples New Example Help

DHRRIOLEDD S

Restart | Elementary School MathsApp
Place Value 10f——————————————————————I——I
4 - L _d__
Multiplication _i Jl
‘ ' l |
----------------- _ ==
Area I |
. e -+——1
| |
Devision — !
I’I\'unsforming with mlinmtion]
. , 4 T T
Mixed Num. o | | | |
; ' E=Ey 1 T
571 | | | |
2 S . I—l 7
L _qht=3m_]__I
| | | | I
0 | ] | ] ]
0 2 4 6 8 10

MathSApp 3 oslisl b Jlolss gty Jubiias orlans 45 £3dVslst0 carliaca ook o9 A S8

DS Sl o e ke Sladie 53 LIS s 208 55 St p ggle £
o olisl Cand ) S a ie ) S S ok K S5 0k K S
Fom 33 By ade So p S S 3de K el 5 (053 Ll 5 lbansls
3 S S5 30 SO el 4 P e e LI e iz plaze
S pS Slasde 1 S5 glasds & fRs Il I b s L S S
laair ) NV eV s Jle Ol geas Ls s S b s Ll e OIS
Wl ol s 4l bl S e Oledas (51 L 45 50 3505 age
e S e b 255 50 ol Al (e s slacand (B 5 B o L
o 31 e SO 5 S5l nl b 3 3 S S ske S S5
Al ol (JSE pl iy o Sl




ST Y b G0l 59 sl o ©lolllae Ei‘}

el o = 055 B oS o3l Gla iy i 2 9 b glse slusl galis 0
5 s i e s 0Ll Sn 511 Ol el 2305 o)l e hilor o3ls 35 sel b ylses
by slael Las gl sl Gias SO Jlis 4 Olomen Lo (s s 4 ilazils
L S 534S s by sliel oo 5 5 5 (SAL L) oS e
23 L &S Jlse ol a5 0 e EL 5851 DB ,S0L e sl bl
G35 Shled 45 S el 1S fids bl slel o LSS el b s )lse S
sde S pao dn slieel b il bl tcans p Lol a1y 4 LS slael 5l gl
ol s 5 o b glse sliel (bl 5 (6 Sk vl Sagd BB 5 SOLT (bl
55 ol b 03 G e L Ll s el el slsl s el el
:wiﬂjcﬁgk}lﬁu;x«j;grbjl&.}ml{w)x

1 1 2x5+4+1 3x4+1 11 13 11x13
2—x3—= X =—XxX—=
5 4 5 4 5 4 4x5

a3 pLSanplS oy pman 1y ATl (sSlaesly e OIS ol el (sl

Siisml e sabay S asde LS LS il b (8 KD 3 5e JLs Ol e

b S 5lSan 50 bdswe slael Cyo gl ke Sy SO Ol geas S 058 e 03l
.QQMRLM:M;:M@LUS@AS:}J@

Learning two mixed numbers multiplicationl

Place Value 4r

35T
Muttiplication
3
Area
2.5
Devision 2
Mixed Num | 0
1
0.5
&
0 0.5 1 1.5 2 25 3 3.5 4

oo SLS ialed 03,597 oty shy cpsianil 3l o3lizsl b bglien sluel (359eT 4 JK



w e il Azl ) (539L8 (e (S8 y 590l UL

gl e A1 wa 53 (sl i e Sk r sl N
gl ady Oledaa g 2l 5 (Sl (s Ly gl (25 5el s Olabas ol

213 ol pme B o 5 L WA bl

e Gils 0ge3T o 9 0903 T i Slae Blyoul 5 Kle dslie N Jgar
&bl [,Leg b Olalzsgomiils i 5

o glas (1 ilse slare Syl RO Slawy 903
S YA N4 VY- Y 03903 ey,
SALE -/ YI80 Y 09031 o

S lgime Gl 09031 ay 9 09031 iy Jlre Bl 9 5 Kle dunlie .Y Jga
SS9 stli) PL'l’) L ul.o.l.u,:u.lub

o glbas (1 ilse slare Syl RIS Slasy o3
SARR) NN VIEO Y 039931 Ly
-V VY YIOA Y 039031 o

)(-;’L_w_?‘ r.kﬁ)bdw:ﬁ)m\b) a}ﬁ})ﬁ&‘ﬁ cY)\J)J&- L;LAC.%L: u""L”‘J’
Wl a8l G5l 0 ga3T e 4 05051 S 3 (Bl 5 22 phed b Oladee il
dod_ﬁobu:_vv‘()édéc)‘.b‘cjbb)wtd}d)?)‘cwt.lw‘w)fd\f

el 0 030y OLES Y sl s ol @L:.Z

on g Sl g sl (50 6 ,50515l 2 ,b) dtuan t 09031 Uy
09851 9 03031 Gy Slee
09,5 99 Sty (lgiore A1

sig df t o903 09,5

e Yy VoI5V O bt wlys b oyledzagznidls
o3l

ofee YY A A e 3 0l whatd b oy lodragzriils
O30l om




YT ¥ ¥ wcprae] 55 Gty o elon Sfi}

tolaie ( Sludl V'L”J L Oledae gz 2l 05,8 55 das o OLES VU sd> slaail
so0) 3 sl Slsbas (p < 0.05) a3 (YY) ol a3 L (VoY) ol decsles
05,5 53 ea,ls s sy Sollims Sl oy, S oyl &yﬂm K O}“J'Tui;:g el
@3 a3 L V) ol aplons b lis o o 25 5 200, ka3 b Oledna gl
O3l 5 O] i S ed m ssop) 31 sl Slstas o(p < 0.05) o 53 (YY)
5 3sbee Al Grasi 4 ol by 03 s iy (lsliae Dl i es S ol
sl 03 30058 53 a3 6o p e Bl el S5 8 am Ol s
s gl Gl a5 03 (o0l e Bl il BB G Ve
Sl ady Oledas gz Zils ¢ S s Ll Soosel axdy Oledes szedils

Sl 3 g ol gme Dl (oo 5 oL, r—k:i’t-.’gi\vu-."

e L§|9’“"°° uidb ()9»)'.[ o 0 og)f 93 )L,bo ;é|).><j| 9 u:.{;Lyo :fdj.\?

s (il Sl B ]
oSl | Slass og 5
)LHW )Lw
O b lal ghyeel didy oylodrogzinils
1A A Y50 ppo | S bl GRigel 4 pleleesads
g
O b laul ghyeel didy ylodrogzinils
N3 /¥ YIOA vy o b oo d‘)fﬂ . DO PE]
& 9 8,

&\}I}w JL‘J d‘y’)TJw BE) a}ﬁ 9 )L«M d‘f’-’\} J«KILA GLU cid).)a- L;LAC.%L:
Sles S 55 Osasl s GlanSle o sl LUl 6l ol osls OLES 1) 20 5
el ol 43\)\ cOJ)Jq- BE) QT Gb aS ol oslaiul Jl:wnt d}d)T

051> 03057y Dl e 3l 0 Sl s T 09051 5 () 09T gl DUsaz

095 935 G (lgime

Std. Error Mean Sig. daf ¢ o 05l Wl ..
Difference Difference (2-tailed) Si F o =
g
/YAA /474 AV VA A Sl
R B V2X N ARG IR P
/YAA /474 AV EY/YVE  £Y/YV
s




— e il dzugi ) (559L8 (e (B j9el B

L C/TEY) o donloma T olae £ 20 5 2l gioms (R1s e 53 o pilols 5 010 29
o Solsliae Sl gscnl Sl s Jlsbae (P > 0.05) mlaw s ((28) o3l am s
Oladne s ils 5 Ll phs Ly ol ool 4z Olads ymeiils 05 S 53 Sl el
O P e VS Ry T ye - WER A A S PSS 3
I 3 gy $obalas Sl (s sl st 5l il LU Sl Laes S
S5 dm 9 S

2> 63l e ol rsel 313 0L tags Vas b s s baasl ml
5l s L bl o pal ) Oledme ponils 2 5 ol gimn 2015 an 5
s ol e U s ol s L bl el iy Olades gl
e 52 sl 8B ol DL ey Yard b s 50 Bl ol imas
s Ly el (35 5ol 4y Olabae smnils (i 5 ol yoms (010 anm 5 53 (5553
Golsme Sl (o2 5 ol os bl Sl azdy Olabas gmils 5 ¢ Sl
OE)) ol 5 ol ool glafiassy b loasly opl i )l s
(Hanifah et al., 2025; Saat et al., 2024; Kumari & «(\Y¥41) S 5 >

Bhumika, 2024; Chapai, 2023; Gurevich & Barchilon Ben-Av, 2023;
Ningsih & Paradesa, 2018; Pei et al., 2018; Karami et al., 2013; Luu &

Gk sl sl oS Ol e Laasl ol s 53 4l SLLil Freeman, 2011).
o Sloged a1y SLsl,y ol55) sl g Ll 5 o 315 oS (635 4 pamvie gla Ll
3y e ol ks Gl pl S8 ol (55sel cnl by cdas S0 e sake
2 peale Gl st rames 5 S S e |y o 8h) aealie Oledas il
5ok iy e bl bl etlie ales oS 5 i 313 5 5 pel
oded angd asal i (pl 53 lipd ol s s el gla A, Sl eslaad L
os 5 popie Lo 1y Ol ils a8 Cils 1) Sl pl 5L ponlie Sl &l p
b bl Al ol Sl eslinad b Olakae sntils oman ciled L p R i
53 eyl 3 5 Wp b e Lol lsmee Gus)s el 3 (sl el L (s S
DS Al eslanal plgme esys e 5 o5l 5L Sl eos gla s

Glalyims 115 o (55l 45 S Ol e Yaud b oll o g slaanl s s



VBT P b o Jl e a0l 5 (sl oy lalllne S_i/}

)4*.:_&.:.:45&;\_»&‘;;_.&))Mb&@b&ﬁpw;w&jw;obbmbd@n

Iy cubls Q-i‘ aJJA.:.@SJi)'}aTMUﬂ Jb 3ol Cawal [l 6}:5-*16‘;3 ‘_;.,abj Lo

led S IS8 5 e 5 (p el a1 OF s 5 5l psgde oS il
ed oS e s e W3 ) & el S 1 w56 5 s
Q)@&@M\V&HJLJWM\J)Q_’)?J}Q_.ALU(,L)”JLLS:LQJ.M)MD
Wl 3 g g (G515 San
S L oS Ol e ke sl ale s Rash ol @B el
L 5LS ol s sl 53 sl Gl o s 5 ol B Sy
)Lﬁ_wgcdwnﬁ;ij\sd\ﬁcupb'- LS;.“;JLi Qbyybwwwmtguﬂf(rf

sl 6))]‘5
Niess (2008); Niess et al., (2009); Mishra & Koehler (2006); Koehler
53 Susld 5l (ol s Oladas s> iils & Mishra (2008); NCTM (2000, 2007).

Aol Llaoliils 5 wldos o3 ol e s Sl eslinal 5w ss 4l
ST s La il ol 5l 5 clypls [l cgm 5 Lils ol s L2ls 6 ,uSaks
55 (Sl O b pi bl s el 3 0 Guds 5 €5k 5505 b Oladas goeils
Aeoled Gl 35t s 3 1 (53l 5 il 3B s ekl s sla S
5SS il 3 (gosld guils zals kY 95 5555 Liass e Belland (2009)
35S Oladrs Jav g asgal 53 655l il ials cle oS sls OLES oS
Cegr Oladme g 2515 &0 45 03 gas den 5 polasl ] o L e LT G150k slacs
Sl eslizal a5 ol S5 w3V s w1l 05Y Sl i sel (s IS s gsle Gails
Gl 5o 4Kl o b e sl qal 31 (35 650l Ll e i glags, sl
S ol b esla il 5y e b (6,85l (sl S, ¢ s 4l s (558
s ls ol Seniile 5,y 55 iass 5o Yeravdekar & Raman (2022)
slagsld 5l as SaS slde Oladas 40 B s S aslia 1 slaz=l ol Seisla
4S 3ls QL s S ealiwl VA= 558 01y ) oMl a5 6l s
ool Oladas (giludiadl 5 gl o ot lis ol Sedisle & cand slazl ol Seisla

g:,sw‘ JSJS}G cw)b w% )J dt.:?g‘b 6ud))u )‘ abu.:.w‘ )b




o e 1S Arawgi g (9L p (e (L) Shjgel U

g O 3 olSiils ASlul 355 oo slgning (e ml elul  ilslgde

LS Gl 355 s 3 |y (6ol il slas gt 4 a5 gl gee (I3 5 sl
ls Sos pede U aled o olsmee [2ls (6,850 55 1855 1) Oledse s2eiils
e Lyt LAl 53 s 53 (6osl 3 b 5 ke IS 4 5 ol e
2315 6ol (b, 3 5L et 8l s o sleiin 58 el Oldas
Gl gmin SLaaal s MATLAB 13310 3 51 aslizal U 5 5 Godls 3550 s
o=l Gk 3l Bl Sl 3 1 Ol el Jls 5 S b (o5l Als s
el sla luab o 53 055 e lgden e oled 855 (s sl e gladel
Lol 5 sl sla iy PCK usss Si5sel S Ol oKl s
Siismal A Ghagn s e ST LS 18 a5 e sl e 5500
Pl (g gl e R Arn g et Gl s ol S
Sheslial e Ll esls 13 Al syse 1y by 5 e (Sl ks g8 A L Oledas
Olokae iils Sl 0BGl pas 5o 5 Shlasl e 8 52 oo sl Iime J 55 slaos S

Mbda U’:‘AJ}’ U'i‘ LSLAC,\:J)J\N )‘ auojjf U'i‘ 0




— VEF (P oY Jlo b igol 5o (gl y o lalao Sﬁ}

ah g e

80 (oSS EMmas g (el Cglae (VYAQ) plol (bigel Al wyd ael -
O b olKasls . el (guyd 5 Syl

«Whyan 3 ol Sl LV F ) (FAY) plal 0)90 abaiz la S plas Jee slosal, -
el Ll (Bigel (630,40l g Giegh lejle

3ls 5 ysld Syl elae Con i Gl pezlr ALIOYAR) 005 s0) 5 0l B (2
AY=V Y (O olae (lad 1o dangd dalilad

aslilad YA ool ljeal &lge b lodas = gomitils aslio : ool (o3g0] (sl 15l

FAYU D) YA cn g puded syl - oole

- Arindiono, R. Y., & Ramadhani, N. (2013). Perancangan media
pembelajaran interaktif matematika untuk siswa kelas 5 SD.
Jurnal  Sains  Dan Seni  Pomits, 2(1), 28-32.
http://jurnal.stkipbjm.ac.id/index.php /math/article/view/47

- Asfar, A. M. 1. T., Asmawaty, & Nursyam, A. (2019). Mathematical
concept understanding: The impact of integrated learning model.
Al-Jabar: Jurnal Pendidikan Matematika, 10(2), 211-222.

- Belland, B. R. (2009). Using the theory of habitus to move beyond the
study of barriers to technology integration. Computers &
Education, 52(2), 353-364. doi: 10.1016/j.compedu.2008.09.004

- Carrera, M. L. (2018). Empleo de simulaciones dindmicas en matlab
como parte del proceso de ensefanza-aprendizaje de las
matematicas con aplicacion al calculo diferencial e integral.
Revista Cientifica y Tecnologica UPSE, 5(1):36-41. doi:
10.26423/RCTU.V5I11.306

- Chapai, K. P. S. (2023). ICT Integration in Mathematics Teaching and
Learning Activities: A Literature Review. International Research
Journal of MMC, 4(4), 26-35.

- Cohen, L. D., & Mcintyre, A. (2024). Integrating technology in
elementary education: enhancing student engagement in the
digital age. International Education and Research Journal, 10(8),
16-18. doi: 10.21276/ierj24297768747793

- Ellerton, N. F. (2013). Engaging pre-service middle-school teacher-
education students in mathematical problem posing: development
of an active learning framework. Educational Studies in
Mathematics, 83(1), 87-101.doi 10.1007/s10649-012-9449-z

- Finn, J. D., & Zimmer, K. S. (2012). Student engagement: What is it?
Why does it matter? In Handbook of research on student




&

o WIS Arwgi (659l g e L d‘)}“T 0 ¢

engagement (pp. 97-131). Springer, Boston, MA.DOI: 10.1007/
978-1-4614-2018-7 5

- Glogger-Frey, 1., Gaus, K., & Renkl, A. (2017). Learning from direct
mstruction: Best prepared by several self-regulated or guided
invention activities? Learning and Instruction, 51, 26-35.doi
10.1016/j.learninstruc.2016.11.002

- Gurevich, 1., & Barchilon Ben-Av, M. (2023). How do students assess
the impact of integrating digital technologies on the mathematics
classroom? International Journal of Mathematical Education in
Science and Technology, 54(7), 1288-1297.

- Hanifah, U., Budayasa, I. K., & Sulaiman, R. (2025). Technology,
pedagogy, and content knowledge in mathematics education: a
systematic literature review. Journal of Education and Learning
(EduLearn), 19(1), 579-586.

- Hidayat, P. W. (2018). Analisis profil minat belajar dan kemampuan
pemahaman konsep dasar matematika SD pada mahasiswa S1
PGSD STKIP Muhammadiyah Muara Bungo. Jurnal LEMMA,
4(1), 62—74. https://doi.org/10.22202/j1.2017.v4i2.2748.

- Hubscher-Younger, T., & Fenelon, M. (2017, December). Using Matlab
to build simulations and learn from them in the classroom.
In 2017 Winter, Simulation Conference (WSC) (pp. 4424-4424).
IEEE.

- Jacobsen, M., Clifford, P., & Friesen, S. (2002). Preparing Teachers for
Technology Integration: Creating a Culture of Inquiry in the
Context of Use. Contemporary Issues in Technology and Teacher
FEducation, 2, 363-388.

- Joyce, J., Gitomer, D. H., & Iaconangelo, C. J. (2018). Classroom
assignments as measures of teaching quality. Learning and
instruction, 54,48-61.https://doi.org/10.1016/j.learninstruc.2017.
08.001

- Karami, M., Karami, Z., & Attaran, M. (2013). Integrating problem-
based learning with ICT for developing student-teachers’ content
knowledge and teaching skill. International Journal of Education
and Development using ICT, 9(1), 36-49.

- Koehler, M. J. & Mishra, P. (2008). Introducing technological
pedagogical conten knowledge. In AACTE Committee on
Innovation and Technology (Eds). Handbook of technological
pedagogical content knowledge (TPCK) for educators (pp. 3-29).
New York: Routledge.

- Koehler, M., & Mishra, P. (2009). What is technological pedagogical
content knowledge? Contemporary Issues in Technology and
Teacher Education, 9(1), 60-70.




NPT gt ¥ Jio el 59 Gl ooy Sl g@

- Kumari, S., & Bhumika. (2024). Integrating Technology in Elementary
Classroom: Teacher Strategies for Digital Literacy. International
Journal for Multidisciplinary Research, 6(3) doi: 10.36948/ijfmr.
2024.v06i103.22317

- Luu, K., & Freeman, J. G. (2011). An analysis of the relationship
between information and communication technology (ICT) and
scientific literacy in Canada and Australia. Computers and
Education, 56(4), 1072-1082. doi:  https://doi.org/10.1016
/j.compedu.2019.103633

- Majid, M. A., Huneiti, Z. A., Balachandran, W., & Balarabe, Y. (2013).
MATLAB as a teaching and learning tool for mathematics: a
literature review. International Journal of Arts & Sciences, 6(3),
23-44.

- Mendes, 1. A. (2019). Active Methodologies as Investigative Practices
i the Mathematics Teaching. International Electronic Journal of
Mathematics Education, 14(3), 501-512.
https://doi.org/10.29333/iejme/5752.

- Mendes, 1. A., & Silva, C. A. F. (2018). Problematization and Research
as a Method of Teaching Mathematics. International Electronic
Journal  of  Mathematics  Education, 13(2), 41-55.
https://doi.org/10.12973/iejme/2694.

- Mishra, P., & Koehler, M. J. (2006). Technological pedagogical content
knowledge: A framework for teacher knowledge. Teachers
College Record, 108(6), 1017-1054.

- National Council of Teachers of Mathematics. (2000). Principles and
standards for school mathematics. Reston, VA: Author.

- National Council of Teachers of Mathematics. (2007). Mathematics
teaching today: Improving practice, improving student learning
(2nd ed.). Reston, VA: Author.

- Niess, M. L. (2008). Knowledge needed for teaching with technologies
— Call it TPACK. AMTE Connections, 17(2), 9-10.

- Niess, M. L., Ronau, R. N., Shafer, K. G., Driskell, S. O., Harper S. R.,
Johnston, C., Browning, C., Ozgiin Koca, S. A., & Kersaint, G.
(2009). Mathematics teacher TPACK standards and development
model. Contemporary Issues in Technology and Teacher
Education, 9(1), 4-24.

- Ningsih, Y., & Paradesa, R. (2018). Improving students’ understanding
of mathematical concept using maple. Journal of Physics:
Conference  Series. 948.  012034. doi  :10.1088/1742-
6596/948/1/012034

- Pei, C., Weintropc, D., Wilensky, U. (2018). Cultivating Computational
Thinking Practices and Mathematical Habits of Mind in Lattice




€

e WIS Arwgl 9 (659l g e L d‘)}“T )-“b‘

Land. Mathematical Thinking and Learning, Vol. 20, N. 1, 75-89.
doi: https://doi.org/10.1080/10986065.2018.1403543

- Prast, E. J., Van de Weijer-Bergsma, E., Kroesbergen, E. H., & Van
Luit, J. E. (2018). Differentiated instruction in primary
mathematics: Effects of teacher professional development on
student  achievement. Learning and  Instruction, 54,22-34.
https://doi.org/10.1016/j.learninstruc.2017.08.001.

- Saat, N. A., Alias. A. F., & Saat, M. Z. (2024). Digital Technology
Approach in Mathematics Education: A Systematic Review.
International Journal of Academic Research in Progressive
Education and  Development, 13(4), 173-184.  doi:
10.6007/ijarped/v13-i4/22956

- Santagata, R., & Sandholtz, J. H. (2018). Preservice Teachers’
Mathematics Teaching Competence: Comparing Performance on
Two  Measures. Journal of  Teacher  Education,  doi
10.1177/0022487117753575

- Schlein, C. M. (2007). learning to Teach: A Narrative Inquiry into the
Experiences of Canadian Teacher-returnees from Northeast Asia.
A thesis for the degree of Doctor of Philosophy Department of
Curriculum, Teaching and Learning Ontario Institute for Studies
in Education of the University of Toronto.

-Sha, M. E., & Xie, Y. G. (2016, August). The Applications of
Mathematical Modeling Based on MATLAB. In 3d International
Conference on Applied Social Science Research (ICASSR
2015) (pp. 523-526). Atlantis Press.

- Trautwein, U., Koller, O., Schmitz, B., & Baumert, J. (2002). Do
homework assignments enhance achievement? A multilevel
analysis in 7th-grade mathematics. Contemporary Educational
Psychology, 27(1),26-50.http://dx.doi.org/10.1006/ceps.2001.1084

- Tucker, C. (2013). The basics of blended instruction. Association for
Supervision and Curriculum Development, 70(6), 57-60.

- Yeravdekar, V., & Raman, R. (2022). A social constructivism approach
to learning digital technologies for effective online teaching in
Covid-19. Cardiometry,(23).761-764. doi: 10.18137/cardiometry.
2022.23.761764

- Yuliani, O. O. (2019). The Teaching Statistic Using Matlab. Journal
Technology of Civil, Electrical, Mechanical, Geology, Mining,
and Urban Design, 4(2):1-10. doi: 10.33579/KRVTK.V412.1193

-Zha, X. (2021, November). Application of MATLAB Software in
Higher Mathematics Teaching. In International Conference on
Forthcoming Networks and Sustainability in the IoT Era (pp. 261-
266). Cham: Springer International Publishing.




‘?:-wx’ -I ]
};ﬁ%g ' 90 O~ <
’(“ ,(’)fO‘ ‘fw \j | S ‘M 5 wtho
‘ LMJ "
p)
oo




