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Abstract: Digital instructional methods have become a significant force driving change in mathematics education,
providing dynamic, technology-driven pathways for teaching and learning. These innovative approaches support
flexible, interactive, and student-centered learning environments, thus attracting considerable attention from the
academic community. This study employs bibliometric analysis to identify the research trends, prolific contributors, and
core themes in the field of digital instructional methods in mathematics education from 2009 to 2025. The study
retrieved 119 articles from the Scopus database, using OpenRefine for data unification and VOSviewer for web
visualization. The study found a significant increase in publications after 2020, primarily due to the digital
transformation triggered by the COVID-19 pandemic. Germany, Indonesia, and the United States are the main
contributors, while Johannesburg University, the University of Siakula, and the University of Johannesburg demonstrate

strong academic influence. Thematic analysis identified several important clusters, including technology-enhanced
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learning, blended and flipped classrooms, gamification, and emergency remote learning. High-frequency keywords such

as "digital instructional methods," "mathematics education," and "flipped classroom" reflect the evolution of focus

within this field. This study yielded an h-index of 24 and an average of 20.08 citations per paper, indicating robust
academic activity in the field. This bibliometric overview provides valuable insights for researchers, educators, and
policymakers, and highlights the growing importance of digital teaching strategies in reshaping mathematics education
globally.
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Figure 2 Total Publications and Citations by Year (as data is only available up to 5 August 2025)
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Table 2 Yearly Output of Publications

2 IR H

FE4 TP NCA NCP TC c/p C/CP h g m

2009 3 8 3 38 12.67 12.67 2 3 0.118
2011 1 1 1 9 9.00 9.00 1 1 0.067
2014 2 6 2 22 11.00 11.00 2 2 0.167
2015 1 4 1 9 9.00 9.00 1 1 0.091
2016 1 1 1 25 25.00 25.00 1 1 0.100
2017 3 4 3 244 81.33 81.33 3 3 0.333
2018 3 6 3 109 36.33 36.33 3 3 0.375
2019 5 16 5 90 18.00 18.00 5 5 0.714
2020 14 34 14 935 66.79 66.79 9 14 1.500
2021 15 42 15 358 23.87 23.87 10 15 2.000
2022 26 82 25 322 12.38 12.88 9 17 2.250
2023 20 69 20 195 9.75 9.75 8 13 2.667
2024 18 60 13 27 1.50 2.08 3 3 1.500
2025 7 29 2 6 0.86 3.00 2 2 2.000
&t 119 362 108 2389 20.08 22.12 24 46 1.412

W TP=ERHE; NCA=TTMRIEE S NCP=H#i3 CikEl; TC=R2u5150k; C/P=iEwh5l; C/CP=H:3 Lk
5l h=h #8¥: g=g B m=m 1B, *2025 ERECEIRNGITE 2025 F£ 2 H 12 H.

(Z) BFEHERFHFFENEE R CHT
%3 FIH T EEEHE R T EEAER R s ONIER AT, Gt %o kR CEAS T =R SRIE . (Education
Sciences) =R, 3t 9 EwEk. Rit 220 KBS, B (C/P) A 2444, JLoh $BECN 6. g BN
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R 7 WL 3K 273 RBEEl RIS 39.00, NPTARE R E: Hoh SBECN 6. g BECN 7, 1AL
B 2 AR T FE S5 51 A0 o X7 A TS [ B T U OB B U AR R 0P &

Table 3 Journal with Two (2) or More Publications

3 RLEADT PR

SRIFHAT TP NCA NCP TC C/P C/CP h g m
24.4 0.75
Education Sciences 9 27 9 220 4 24.44 6 9 0
39.0 1.00
ZDM - Mathematics Education 7 24 7 273 0 39.00 6 7 0
International Journal of
12.2 0.23
Emerging Technologies in 7 15 6 86 9 14.33 4 7 s
Learning
Eurasia Journal of Mathematics,
87.2 145.3 0.33
Science and Technology 5 16 3 436 0 3 3 5 3
Education
International Journal of
18.0 0.33
Mathematical Education in 4 9 4 72 0 18.00 3 4 3
Science and Technology
18.7 0.40
Cogent Education 4 15 3 75 s 25.00 2 4 0
International Journal of 0.16
Information and Education 4 13 2 5 1.25 2.50 1 2 .7
Technology
58.5 0.44
Computers and Education 4 14 4 234 0 58.50 4 4 A
0.50
Frontiers in Education 4 25 3 35 8.75 11.67 2 4 0
Teaching Mathematics and its 15.6 0.25
3 9 3 47 15.67 3 3
Applications 7 0
International Journal of Science 30.6 0.60
3 6 3 92 30.67 3 3
and Mathematics Education 7 0

{Eurasia Journal of Mathematics, Science and Technology Education) AN 5 ik, &% 436 K51,
T ARG EE 87.20, BEGI SCER A5 HiA 145.33, RWIHADE TR A 1A DI 2RI . 52 840,
{Computers and Education) &3 4 i CHRIM3R 234 w5, wmHP50 58.50, H h F8Es g A 4.
m EHCH 0444, TN 7B A RO N YJE S5 ) R R . IX S BIE ], R SCHCR [ SR R
JIR) =48R, ABFETBE 516 b5 B ST IR N 1 S R AT 58 1 R L2 5 )i &

4, (Teaching Mathematics and Its Applications) {International Journal of Mathematical Education in Science
and Technology) {International Journal of Science and Mathematics Education) 5 {Cogent Education) %5 ¥ %}
ZAEINE PSRRI DIk, 10,  (Teaching Mathematics and Its Applications) K& 3 mit3C. 38 47 k¥
51, 3455 15.67; (International Journal of Science and Mathematics Education) {7 3 & SCHREDHLAF 30.67 1)
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AR68 MG fE¥) 13.60 IK; Attard 5 Holmes (2022) 5T 2R st vh iR A 502 S B K, 3R 65
UG I8 16.25 IR Chirinda %5 (2021) VP4l 1 352 {18 I 50 553404 h (B0 B0 508k, 3R 55 sl
X 1100 e SATT S, XL E RSO B T — MR IR TR, TGRSR RIS T A RREE h kT, W
HEET HRF A RENEES . B SEE A TEZ OB HPm N8 T R OF e fa L T 2
HJ5 B R SRR

Table 4 Top Ten (10) Publication Articles
4 W Eem R SR
Fs = FRAR TC Y

Secondary school mathematics teachers' views on

1 Mailizar % (2020) e-learning implementation barriers during the 392 65.33

COVID-19 pandemic: The case of Indonesia

Mulenga 5 Is covid-19 the gateway for digital learning in
2 ) ] 188 31.33
Marbéan (2020) mathematics education?

Bray 55 Tangney Technology usage in mathematics education research

3 o 175 19.44
(2017) — A systematic review of recent trends
Engelbrecht % Transformation of the mathematics classroom with
) 132 22.00
(20200 the internet
Cevikbas 55 Flipped classroom as a reform-oriented approach to
5 _ _ 75 12.50
Kaiser (2020) teaching mathematics
6 Anderson 2§ Achieving elusive teacher change through 72 9.00
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Christopoulos 5

(2018) challenging myths about learning: A blended

approach

Integration of educational technology during the

Covid-19 pandemic: An analysis of teacher and

Sprangers (2021)

student receptions

COVID-19 and the use of digital technology in

8 Alabdulaziz (2021)

Attard 5 Holmes

mathematics education

An exploration of teacher and student perceptions of

blended learning in four secondary mathematics

(2022)

classrooms

Teaching mathematics during the COVID-19

10  Chirinda % (2021)

lockdown in a context of historical disadvantage

71

68

65

55

14.20

13.60

16.25

11.00

TE: TC=EHGIHR: C/Y =FK15]

() FEHERFHFEF AR ETIRE
RS R THFBERTHFEOE &M TTRE, SN RN CEAD TR MESR . KR 245
P« FFE K21 Zsolt Lavicza LA 5 RSCHR. 69 WBESIERT, MiOwEE] 13.80: AR @ HEILAIE h
TRH 4 g 1580 5 5 m $5% 0.667 L. [FFERA I IR K ) Mustafa Cevikbas 5 Gabriele Kaiser,
PINSA 3 RSCHR. & 157 sl BgpisI¥h 5233, h #8305 g N 3, R HLEZAUR 4

RS WAL=
Table 5 Top-contributing Authors that Published More than Two (2) Documents
5 ROCEAEF B ZE DT E
i 2 IAEN B TP NCP TC CP C/ICP h g m
Lavicza, Zsolt Johannes Kepler University BRHh R 5 5 69 13.80 13.80 4 5 0.667
Cevikbas, Mustafa University of Hamburg e 3 3 157 5233 5233 3 3 0.500
Kaiser, Gabriele University of Hamburg e 3 3 157 5233 5233 3 3 0.500
Vandervieren, Ellen University of Antwerp EE I Bsf 3 3 55 1833 1833 3 3 0.750
Weinhandl, Robert Johannes Kepler University B b ) 3 2 18 6.00 900 1 3 0.167
Juandi, Dadang Universitas Pendidikan Indonesia  EVfEJEPEE 2 1 5 2.50 500 1 2 0.250
Ndlovu, Mdutshekelwa University of Johannesburg EIS 2 2 59 2950 2950 2 2 0.400
Mailizar, M. Universitas Syiah Kuala ENERVEE 2 2 394 197.00 197.00 2 2 0.333
Drijvers, Paul Utrecht University far 2 2 2 28 14.00 1400 2 2 0.167
Spangenberg, Erica University of Johannesburg [FZE[S 2 2 59 2950 2950 2 2 0.400
Schallert, Stefanie Johannes Kepler University B b ) 2 2 47 2350 2350 2 2 0500
Engelbrecht, Johann University of Pretoria [EIS 2 2 139 6950 6950 2 2 0.333
Fredriksen, Helge University of Agder 59521 2 2 40 20.00 2000 2 2 0.333
Chirinda, Brantina University of Johannesburg [EIS 2 2 59 2950 2950 2 2 0.400
Kreis, Yves University of Luxembourg FRR R 2 2 5 2.50 250 1 2 0.333
Naidoo, Jayaluxmi University of KwaZulu-Natal ZEIZ 2 2 51 2550 2550 2 2 0333
Haas, Ben Johannes Kepler University BRH R 2 2 5 2.50 250 1 2 0.333

TE: 45 AR 2.
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ZHF DA K Ellen Vandervieren P 3 JRi3C. 55 A SI'RHEHS, Fi¥dwksl 18.33, h 8%, g 1%
5 m 850008 3.3 5 0.750. K EH EHUFI Robert Weinhandl 5 Stefanie Schallert 25 5T jik# 521 /) h 45
M IE%# Mdutshekelwa Ndlovu 5 Erica Spangenberg %%18 2 i 3CHk5 59 k5], M5 29.50. EHE
R, EEEJEVE AL ER K1) Mailizar M. BACH 2 FOCHR, HI3R1S 394 ko), Ryl @ik
197.00, NHEEANHHELE Y £ Paul Drijvers. Johann Engelbrecht 5 Helge Fredriksen 28 oipikd, MHt—HF 5 T
TS E bR 2R, R HAEREEANTZSE.

* 6 B RGIR CEAD T HRIA, #—5 20T HCFHE BT R R AR R . 2050 A 7 <JF
HWEIKHLL 14 FOCERS 156 PSR E, MBS 1114, h $8%0 7. g 8% 120 m 8% 1.167. f[E IPN
- A R AL E HRCF B W AATEL 8 F SR, 208 RMESIAEIIR, b 5% 8 5 m 48% 2.000 ¥R
B, MR R R . ENREJEVE A B R K L T R SCHR. 794 UM S EETTAR, RIS
5 11343, {2 h 850N 2. MARLMANTE RS S — 5, LL o6 RMICERE 177 B, R
51 29.50, h 8%k, g E¥E m BES BN 4. 6 5 0.800. HAERHUME OIS LEE S (W2 | 16
PR EGHE 0 (JEED SRR GRAFNED o SEES00E SRR EE = s, FHREKR
L 33.80 MIRIWESGIS 169 A5 MG TE mnl WL . RGBS AT E SO R . B R BT
JENE K% 5 R B K 2 S LA TR S B BT 065 g, Hrh BUTTHLM RS 4 51 7E 30 R b e SR 3 i
NSRS YN IR 2 P 28R (R A A 7 23 B A AR AE S

Table 6 Top-contributing Institutions with a Minimum of Five (5) Publications

F 6 RXEALT IR EETTEILY

LR AE= Ex TP NCP TC C/P C/CP h g m

Johannes Kepler University B R 14 12 156 1114 13.00 7 12 1.167

IPN — Leibniz Institute for Science and Mathematics

Education s 8 8 208 2600 2600 8 8 2.000
ENEEJETE
Universitas Syiah Kuala - 7 7 794 11343 11343 2 7 0333
University of Johannesburg mE 6 6 177 2950 2950 4 6 0.800
Utrecht University faf = 6 6 80 1333 1333 6 6 0.500
UCL Institute of Education e 5 5 15 3.00 300 3 3 1.500
Western Sydney University WRFE 5 5 169 3380 3380 5 5 1.000
WS e
South Kazakhstan State Pedagogical University i 5 5 25 5.00 500 5 5 1.250
Linnaeus University Fify i 5 5 5 1.00 1.00 1 2 0.500
Sapienza University of Rome =Y 5 5 105 2100 21.00 5 5 1.000
TU Dortmund University 1 5 0 0 0.00 000 0 0 0.000
WS e 3
M. Auezov South-Kazakhstan University i 5 5 15 3.00 300 3 3  1.500
University of Tasmania BRI 5 5 150 3000 3000 5 5 1250
University of Turku 7= 5 5 155 31.00 3100 5 5 0.714
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®7 5E 3 HRTERTEIAERS A, 2RECEADTIURHIEZR. £ELL 42 50k, 582 K5l
JEHE, RIIBES 13.86, h 8% 13, g 8% 24. m $8%L 0.765. FEELL 37 FSCHR. 673 MG HIEE —,
H oh 4850 18 5 m 184K 3.000 ¥rhEm, WoRHRHMAFE IS m Y. ENERVEIELL 27 ROSCERE =
RG] 30.78 N&EERE, g 85 27, m 53 0.833, MBI EGRA XTI SER . mAELL 23 F SOk,
478 YHEBINIA LG, mIabisl 20.78; ROKFILL 19 ROCHR. 226 S RFERGEEIN, h 540 100 m $5%L
1.667.

Table 7 Top-contributing Countries that Produced Ten (10) or More Publications
T ROCEAD T AR K 3 ok E 5

ExK TP NCP TC CP C/CP h g m

EH 42 42 582 13.86 13.86 13 24 0.765
T 37 29 673 18.19 2321 18 25 3.000
EEEJEFE 27 16 831 3078 51.94 5 27 0.833
Mk 23 23 478 20.78 20.78 10 21 0.909

=Wl 19 16 226 11.89 1413 10 15 1.667
B R 18 14 191 1061 1364 8 13 1333
WARFE 14 14 371 2650 2650 11 14 1.222
%= 13 13 250 1923 1923 9 13 0818
FEIEF 13 13 686 5277 5277 7 13 1.167

Y[ 12 12 151 1258 1258 5 12 0.333
MipET s 120 10 40 333 400 5 6 1.250
OoRPEE 12 12 81 675 675 3 9 0429
THH 10 10 34 340 340 4 5 0333
i 4 9 9 15 167 167 2 3 0400
FIR= 9 9 407 4522 4522 6 9 0.353

B BRI 2522 5 VEBESF RIAE R BUEER, AR PuBEF B 13 R SCHREUS 686 RSl FEIpis|
52.77, SEMAFIJUATR M . L MEPE TN DORVEI AT 12 FEOCHR, EHSIKTSE. ZRZRNE 9
SCHR, RIS M mL 4522, fEEB G MR s M Tt E 2 . SRS, RS fEbR R T HUT HAE
W TE 78060 70 H A BRI AT RS,  BEARBLH X0, S e R HES % SUS AT AT 0 S TE B g

ON) BEHERFHEEN AR EE TR

B4 237 — LB, e B0 308 Ber BU U8 1 ST 78 E R A B OCHE . 2 A T
B b B R DA B 1 SRR, AT PR30 H A B BT 18 B S SR R AR JR) o I 4% 00 /2 [ mathematics
education] (HUA#HHE) , EFNEN R, RKMEELARITE T IXAMAL.  [e-learning] (FEL3]) |
[technology enhanced learning | (BARME5E2>]) 5 [teaching] () & PR KA 5 b0 3 E HAH
&, RYIBA TGS BOR RS R 1% SUBT T 0 R Al R 4L A 2

IR EETT T AR K AR R 1 O QU 5 BT A ARE N 2 18] A A ERIR R o % P28 SR T R UR K,
TR 1A AU S L TR AT [ Ho— AN IR ESE [ e-learning | (FE£6%22]) « [ computer-aided instruction ]
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GFE ML BhZ %) « [adaptive learning] (HIER%%>]) . [ game-based learning | kL >]) 5 [learning
systems | (I RG) BRI E—HERB T ARBEFHEOBARRE, HEaMEL. BaifkEms 58
S JRTG Y H 28 FA

WeRRAAT L E AR B, 2 B S ) I A R Ll S DA A O T . S — AMESE
HHIZEELL [technology-enhanced learning |  (BORNG 55 >]) i fl, #EHE [ digital technologies |  (EUFHAR)
[ engineering education | ( LFE#(H) 5 [secondary school | (H%%) ZEARE, & ¥y T HBAER#
BE OUHRT Y STEM MHIEED MRFEESS 7)o I — AN BRSSO BRI 1) 32 338,75 [ flipped classroom |
(FHER %) | [blended learning ] (JEAR2%21) o [higher education | (i #(E) 5 [mathematics teaching |
(BUEH) SRR, RS FIER M H7 TR SR B G R E % I 52 AN —R%K
M [COVID-19]  CHri@%) « [emergency remote teaching | (SN ZUZFE#%) . [elementary education |
CUNFHED 5 [digital learning | (CBUF2% 1) FRTE, A2 AU 4B H0A v 7K 151 R RE 7

IXEEARAE IR, B RS TR AR A T FE A R B B B 7 B O ) it . BT S, SR
P4 PR T A T RO RN EE M MR, R R R A R ) Wkl S R R R R SR S A B
IEFEAO T BB BOCF O o X — AT IS A AR S84 T A MAESE, "ONH BB B AT A E 5
HE T 2 SR T

. Wik EER

SCHRTHE M TR W], BURBE BT HEAE TS R K, 2019 2 JEI0NMIE . 2007 EE 2018 4F
[A] FR) 7 S0 S RRAR O PR, T e 2 A7 0 1) A BRORAR B TR AE 2022 o, AL 1 22 RTE S . X — Bud s A fie
EHCH TR ST UE T SIE R BIHT, BR80T REat Wty A ) E ZORBUS U R [2]. ZI A TR
K, R AR IEFEARAE TR IF B SDE AR . 2S5 5 A TG S PR A i B g

AU S e WE T BT RSy, BN IE VIR, Hd, Mailizar 8855 1 ENEEJE PE AL
BT B B RS BT, 51K 2K Bray 5 Tangney WD HEARRL & ASHIE T RGLE, i
B O . HALA M AT AL R TIREGF . NEum R He DR R 8 55 D A D B A . X
SE PR PR LI Rk BB SN ARG B 3R] )G 22 R SR A SR B S, TERAS T AR M a5l 3

e RIS PR Tk, (R X B I BRI S S AR . Zsolt Lavicza (218 AT « T
K 5 Gabriele Kaiser (XK SFHEEH, FREy™ MR/ 30k, ERW Ll ks> BER
SR TN A . RATERW T (TERED S8 ERRS: CEIEJEPEIE) SEHLM, 73 R E ™ U el
Sl ERIR N . AERERNE, SRR E MR, ARG HE&EIEIEG 2, BoRlEER
SERFUMA ST o XS TTRR N 1 AU 5 0 X LR £ HESh A BT (R s A

SCHR A AR $R o H DOECE R . BORIE 352 20 5 RS #A iU L OB S O B R RESRIR BT 7T
Bk, [ Tiowkdb] THENS ] 5 TEIFRE ] S oCBin], SO T IT H 2 8% M. w2
5 H BRI #A AR (8] [EAERAZ, BHrd R MONTE S #0H I BUR 2RI A /AR, JFmr
P REVE ST R R BIFFEEAL 1], B2, AGRAIN 7B E P T HeAE s EE, W& 7 A
By R AR B SO S SR N R 8

AR R LRR N TR A T BAE I R RSB S AR E S, KR KIERE ERXHE R
P51 R B AR I B SE o AR IO S 51 5o 0 (5 T, MR H R . 2R I 5 AR I 25 AN [ DX 3 £
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e WS E KRBTk REFEST . BIFRE . PR S BOR R S0 T8, R IR B
W EE B A RIGTE S A O BRI B AR . B T HRAEG MR EE rh b7 i [ R <, (He AT Rl RE IEAE J 8T
SE SCEUA A RIE AR R . NAEAHT FURI A Bt — D HERE,  ARRBIE TR B 2 Bt e AR 98 1 H VB, i2
BRI ERbR PG L 250, ES5 & A W DA BRG] 5 7 R (B . [, iR R AR T T
EEQRT RN P AT Rk S S B AR A, AEACRPEAN A X JC At . DA R0 T -5 T AR AT TR
AN SR, R B S 2 A RS bl 25550 8 MR R SHEDT 7T, W REMS SR At sk
JRERIR S . R EIRTT I, KA BTN R AR A A R AT . OA BT RS SRS, R ARk
0 BBl Y R 2 AR A I A L M 2 o) S S IR R e

S0

[11 AN SRR EREREZOITFE. FEESHE, 2020(15): 45-47.

2] R, & EZLTREGAFFRAIGETILH. AR E T, 2022, 34(04): 12-21.

[3] XAF. FEHAEWEEAMERER. LR RS2 (|2 FRFER), 2021(05): 56-63.

[4] RN HAFELHEBRAE TARME. OHEKRESHE, 2021, 37(04): 497-505.

[5] BR-P. KR AEQEENZE ESHE. T8RP AR (R FHER), 2024, 41(04): 121-128.

(6] FEN . EFRAE FA L IRFE A, HWELBE AT, 2021, 43(06): 3-11.

[7] EEeRE. REPRFUE AL A FUOE AR, T EREAEE, 2021(08): 17-23.

(8] BRmIHA. BUiEwf s AR E R iz . #E #AR H 1, 2020(07): 3-10.

91 B/ RARFEIT K BwR X S IERR. /N2, 2021(09): 28-31.

[10] kR B HCE 1+ # EE h A2. O H R #E, 2021, 42(20): 22-27.

[11] X%, BE RO RO B 5 1) 5 S 2T, 20F 4R, 2025, 17(03): 4-14.

[12] VLERRE. BRI d O EOR S R A 5. T EEH (5 B AL, 2021(12): 1-6.

[13] Ei%. XS HHE TERARSL A S0, AMBEHEE ST, 2021, 53(03): 433-441.

[14] Alabdulaziz M S. COVID-19 and the use of digital technology in mathematics education. Education and
Information Technologies, 2021, 26(6): 7609-7633.

[15] Engelbrecht J, Llinares S, Borba M C. Transformation of the mathematics classroom with the internet. ZDM
Mathematics Education, 2020, 52(5): 825-841.

DOI: https://doi.org/10.61784/fedi20 87 HERIESEIHHT



