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Inquiry Based Learning in Mathematics Education: A Bibliometric Study

JiaHao Hu, ChenXi Luo”
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Abstract: Inquiry-Based Learning (IBL) has become a transformative teaching approach in mathematics education,
emphasizing student-centered exploration and critical thinking. This study employs bibliometric methods to
systematically examine the development trends, key contributors, and research topics of inquiry-based learning research
in mathematics education. The study retrieved 82 articles from the Scopus database, spanning from 2008 to 2024; data
cleaning was performed using OpenRefine, and web visualization was conducted using VOSviewer. Analysis shows
that inquiry-based learning research has grown significantly since 2016, peaking in 2024, driven by the integration of
digital tools and the increasing emphasis on problem-solving skills in mathematics education. Major contributing
countries include the United States, Australia, and the Netherlands, with institutions such as the University of California
and Utrecht University playing crucial roles; highly cited works by authors such as Katja Maass and Sandra L. Laursen
highlight the academic influence of this field. The core research themes identified include constructivism,

technology-enhanced learning, and mathematical modeling. High-frequency keywords include "inquiry-based learning,"
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"mathematics education,”" and "problem-solving." In terms of citation metrics, the h-index is 17, and the average
number of citations per paper is 11.38, reflecting the academic impact of research in this field. This systematic analysis
provides valuable insights for educators, researchers, and policymakers, and advocates for further exploration of the
potential of inquiry-based learning in enhancing mathematical understanding and improving the effectiveness of
inquiry-driven learning.
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Figure 1 Flow Diagram of The Search Strategy
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Table 1 Citation Metric
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EBPT (CrYD 58.31
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Figure 2 Total Publications and Citations by Year (as data is only available up to 12 February 2025)
B2 RSO E SHELERE (BEEE 2025 4 2 H 12 HD
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Table 2 Yearly Output of Publications
2 PR

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

2008 1 1 1 48 48.00 48.00 1 1 0.056
2009 1 1 1 40 40.00 40.00 1 1 0.059
2014 1 1 1 116 11600  116.00 1 1 0.083
2015 1 1 0 0 0.00 0.00 0 0 0.000
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2016 4 4 4 42 10.50 10.50 3 4 0.300
2017 7 7 7 124 17.71 17.71 4 7 0.444
2018 6 6 6 129 21.50 21.50 5 6 0.625
2019 8 8 7 123 15.38 17.57 5 8 0.714
2020 8 8 8 99 12.38 12.38 6 8 1.000
2021 7 7 7 72 10.29 10.29 5 7 1.000
2022 13 13 12 110 8.46 9.17 6 10 1.500
2023 9 9 6 17 1.89 2.83 2 3 0.667
2024 16 16 6 13 0.81 2.17 2 3 1.000
it 82 82 66 933 11.38 14.14 41 59 7.448
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FHI TR . REHFESR S (C/P) X 1.86, H h 5% g 1880390 3, KUIHBFREMENTEE .
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e 22 I 5 AT FLAR 42 (152 8 /7 . ZDM — Mathematics Education FIFESIAEH: K3 4 F§, Mpksl 77 &,
T IR 51 S5 SOR IRGI 1k 19.25, NI iR o h RS g 1BEUAY 4, #E—0B BH
PRIT A SIHEF ) TR

Frontiers in Education 5 Education Sciences W2 A RIERITTERE, SH51707000 28 5 19 k. BAR
Frontiers in Education PR ¥#%5] (5.60) =T Education Sciences (4.75) , {HPE A LML, h 8500
A4 3 5 2. International Journal of STEM Education FRILH TR H 5] S0 L 2 i SCHERRIZRTS 56 akal,
FAR 51k 28.00, AFFIIITIZ B RAEKSCEAM, H h 1885 ¢ 88050y 2, U SGRREm R 5.

It 4b . Eurasia Journal of Mathematics, Science and Technology Education . Journal on Efficiency and
Responsibility in Education and Science 5 Mathematics Enthusiast 155 TR 7 AR THE, RE R CE
Ll 5] E AN K . 2 Eurasia Journal of Mathematics, Science and Technology Education s ¥##¢5115 12.50,
BREMBNRE . BRI ER, Z58FHAERAXNFIMANRREME S Z 0 BeEREY, #Am
R SR G| LR RS TIIC A E S IX LR WA B T A0 SRR BEG HR 7t 2 2] B R E R I O
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Table 3 Journal with Two (2) or More Publications

T3 ORI 2 R R

T4 TP NCA NCP TC CP CICP h g m
Problems, Resources, and Issues
in Mathematics Undergraduate 7 7 5 13 1.86 2.60 3 3 0.273
Studies
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3, PRE

International Journal of Science

and Mathematics Education ¢ 6 6 50 1333 1333 > 6 0833
Frontiers in Education 5 5 3 28 5.60 9.33 3 5 0.600
Education Sciences 4 4 2 19 4.75 9.50 2 4 0.500
International Journal of
Mathematical Education in 4 4 4 43 10.75 10.75 3 4 0.333
Science and Technology
ZDM — Mathematics Education 4 4 4 77 19.25 19.25 4 4 0.571
International Journal of
Evaluation and Research in 3 3 3 13 433 433 2 3 0.333
Education
International Journal of STEM
Education 2 2 2 56 28.00  28.00 2 2 0.250
Eurasia Journal of Mathematics,
Science and Technology 2 2 1 25 12.50 25.00 1 2 0.200
Education
Journal on Efficiency and
Responsibility in Education and 2 2 2 4 2.00 2.00 1 2 0.167
Science
Mathematics Enthusiast 2 2 1 4 2.00 4.00 1 2 0.167

H: TP=RXEE; NCA=S5/EEE; NCP=#51183C%; TC=R851KE; C/P=FHHE]; C/CP=#511R 3k
¥W#i5l; h=h 8%, g=g % m=m .
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R 4 BT HCFBOE R T ST U 5] R AT AL SCER, e TR B T TR R 2
Maass (2014) KT REFHCERR TS ST KB BT, 3R 116 RSl 3985l 9.67 &, ™ME TIHA
2 S0 B B AR 1)) B LR 2 S 3 (R R AL 6

HRJE Plaxco (2018) MRS, HHANE ). B LS GCHERINMTE— STEAM ) TR AP b g
WIS %S0k 85 WSl FEHHE] 10.63 Wk, M TR ) 5 RN A 4 A LLER T 2% o )
#4% (Plaxco, 2018) o M4k, Caliz (2008) PAFEAM) SR8 URAE iz AR 7T 30 ST s A ot PR O, NixX
—IHEAEH T TR RERBERPRTN R, PRI 48 WS, EBE 2.67 K, KB EAEHESHR R
A% S B RN 7 TH RSN B (Caliz, 2008) .

B, Kostiainen (2019) 481 748 78 20 SI 7R8I HUF ORI A RERTTPER, 3R 43 sl
FIE 6.14 K, B TIRARF IERFFECE R AR E A RBIRIE . SfiME, X85t
SR T B BE R AR IR R S R, SRR AR B ORI B L B 2Rl 51 5 S A SN TT T O
E e R T A S G BB EIE T AR HE AR 78 205 ST AR L T I 80E BR 5 52 B 0 TH R 4R A5

Table 4 Top Five (5) Publication Articles
4 WEIEERT ALK
s fEE (M y-E4 TC (4%

Assessing Long-Term Effects of Inquiry-Based Learning: A
1 Maass (2014) ] 116 9.67
Case Study from College Mathematics
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How creativity, autonomy and visual reasoning contribute to

2 Plaxco (2018) cognitive learning in a STEAM hands-on inquiry-based 85 10.63

math module

3 Martin (2017) What is inquiry-based learning? 55 6.11
Teaching statistics in biology: Using inquiry-based learning

4 Caliz (2008) to strengthen understanding of statistical analysis in biology 48 2.67

laboratory courses
Kostiainen

5 2019 Promoting active citizenship in mathematics teaching 43 6.14

() FEEH. IHSEX

£ S BRI THFBE RN IR 2 58 LA B E R R R E I R B KM Katja
Maass, 3t 3 RIKC.3 R0 3C Rit 75 uks], RigwEl 25.00 ¥ h 880 3 g 840 3. m #E¥ 0.429,
LS ALPIRTE D

H YO E UK % Emily Cilli-Turner, &3 2 & BE51183C 2 55, BRIl 20 K451, RIggE5] 10.00
G h FE80 20 g 1R%L 2. m $E%L 0222, ALY HTESEEEEE ARSI AN TTR. EERE R 2 K
A /RAB AL Sandra L. Laursen FRILR M : K3 2 R #5112 /5, Bit 136 W5, M5! 68.00
o h 188 20 g FRE 20 m %L 0167, FERSCEARZ RS T M AT

Oi-Lam Ng K3 2 juis BE51BSC 2 . Rl 55 5], Wi¥apsl 27.50 ¥ h $8%0 2. ¢ 5% 2. m 4R
#0333 FIE B 122 K% Katie Makar K 3C 2 R H5183C 2/, BiF 11 51 Fgsl 5.50 &%,
h 84 2. g 84 2. m $84L 0.667, FUIHAEW AR RFLETTIR TR 70 2 10 7L

VR R PR 2 240 51 P - F 25 K22 1) Stefanie Schallert 55 Zsolt Lavicza ¥&3C 2 f. #5183 2 &, &
21t 36 kw5l RG] 18.00 K, h fEEL 2. g fEH 2. m FREL 0.500, (M TP ALEBMAER 5T
BFSE I ME STk BeAh, 122 54583 K210 Michiel Doorman &30 2 5. #3132 &, Zit 52 W
g1, mEBREEl 26.00 K, h FEE 2. g $B%L 2. m 8% 0.286.

IJa, ORI 225 T K241 Ellen Vandervieren K3C 2 Fiv #51183C 2 &, Rit 36 #5l, Myl
18.00 /X, h 5% 2. g 6% 2. m F8HL 0.500. SAKE, RLEAEZEHCAHFE RS I A R I o
U B S E e, T T IZATUR 1 S R

Table 5 Top-contributing Authors that Published More than Two (2) Documents
5 RX 2 R EREAEE

N E xR NC
4 AR AL TP TC CP C/CP h g m
X P
. , 0.42
Maass, Katjia 3R ERBH K% 1 5] 3 3 75 2500 2500 3 0
Cilli-Turner, R 0.22
M R IOK K E 2 2 20 1000 1000 2 2
Emily 2
Laursen, R ETE N 0.16
ZH 2 2 136 6800 6800 2 2
Sandra L. IR HE 7
Makar, Katie BEX K WAF 2 2 11 550 550 2 2 0.66
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DI 7
Schallert, MRRLIEH A 0.50
_ iR 2 2 36 18.00 1800 2 2
Stefanie - T B k2 0
MR LA 0.50
Lavicza, Zsolt N B Hh A 2 2 36 18.00 1800 2 2
Wr- I oK 2 0
Doorman, . R 0.28
IEREY 15y Taf 2% 2 2 52 2600 2600 2 2
Michiel 6
Vandervieren, . 0.50
Bl G TR 57311 ) 2 36 18.00 18.00 2 2 0
en

H: TP=KXE&E; NCP=#51{ X8 TC=a#5IWH: CP=RH#5l; C/CP=#5I{ XM 51; h=h 55,
g=g 8% m=m 8.

BeAh, % 6 BRI TR 5 RALL BRI @ B R SR EIAAE R RS, 31 RS 11 R
e, Bib 264 uESl, RS 5SS SURBIH G 24.00 K, h $EES g FBEUYN 11, m $EH
1.100, FEERFEA W e sm B3 .

SEBE S IR A 2 DA SRS, KO 9 R OIS 9 R, BT 198 RSl RIIEES] 22.00 WX, h
BHS g REIA 9, m 1REL 1.286, AFTFIN P, Son HHZRAER A 5 ST A b KBRS . 55 2%
THBERERFER 7 /- #5000 7 W, HEIISCEMAER, RBib 14 Wbl RS 2.00 %, h 4E
o2, g AL 3. m 4EEL 0.667, Ui HIFLAEIZAIR A A 4 AL LK B

PEMLRFIT KSR 6 ks #5136 F, Bit 72 ks, Bigwisl 12.00 &, h %5 ¢ B
6, m FEEL 0.600, FFAAFIERTE. 52 R, REAMBIINRERC 5 . BIese 5, Rit 63
U], RG] 12.60 K, h 4BE 2. g 1REL 5. EMERIE, RERP R Z KEHRESKENE 5 F
RIC, HARAF 273 RBES], RIS 50518 SCR IS 508 54.60 WK, NFTFINMZ B H h $REL 4. g 4R
5. m 8% 0333, R T HTTRKI R T

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

F6 KIS FM&LL IR

IR AB Ex TP NCP TC CP CICP h g m
B4R JE K 2 X H 11 11 264 2400 2400 11 11  1.100
I F N fif =% 9 9 198 2200 2200 9 9  1.286
B AE TN 5= 7 7 14 2.00 2.00 2 3 0.667
[iip AR N BFIE 6 6 72 1200 1200 6 6  0.600
RTINS E[H 5 5 63 1260  12.60 2 5 0222
RS fi 2 KA RE EH 5 5 273 5460 5460 4 5 0333

T TP=RICAE; NCP=#5 X TC=uM51 k¥ C/P=rpi5]; C/ICP=#511CEWHE1; h=h ¥,
g=g B m=m .

RJE, F 7 BT HEEBE RS I STk B bR A, AR SC 10 R B ERE K KE L 64 G
RICJEE, BEIRSC 56 F, S5 1046 K, W3Sl 16.34 IR, #5110 RIS 18.68 Ik, h 8% 21,
g TR 32, FEAREWZE LR E,
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BKFN LA 20 FRSCALE K, #5182 20 F, S5 300 W, BIO#E 56518 s 8N
15.00 ¥, h 6% 12, g 8% 17, SHZAUSETER AT M. F2 458 =, KX 19 &, #5183 19 &, Bk
510374 W, ML ST SURBIMEEIN 19.68 K, h 8% 100 g fEE 19, FEPBEF RS 15 G, #El
W3 14 5, KBS 59 W, RIS 3.93 W, #EIESCRBIEE] 421 K, h FREL 4. g FREL 7, WEFCHEDE
etk

MRS 13 G BESIRSC 13 R, BHEEl 245 Ik, RIS SURIIBGI Y 18.85 IR, h 1R
8. g TBEL 13, FARIR . WERFEAS 11 & #5838, B85l 172 )k, RiwEl 15.64
W WSSOI 21.50 W, h $B%L 4. g HRE 11, EAMXEZmSE . LSRR L S 10 B 3%
ERESIRSC 10 R, Gl 185 IR, IHEEl 18.50 IR, h FEHEL 2. g FEEL 10; FEFHEEILIC 7 W, EHk
5115 W, BRG] 1.50 W, 518 SCREBINEE] 2.14 W, h 155 3. g fREL 3. IXEREUE B T HEHE IR
T S FOAE ARG A 1R 2 FEE 5 2R

Table 7 Top-Contributing Countries that Produced Ten (10) or More Publications
T R0 FR LU L E K

HX TP NCP TC C/P C/CP h g

FE 64 56 1046 16.34 18.68 21 32
R 20 20 300 15.00 15.00 12 17
i 19 19 374 19.68 19.68 10 19
PP 15 14 59 3.93 421 4 7
L] 13 13 245 18.85 18.85 8 13
EVRE 8 7 1. 11 8 172 15.64 21.50 4 11
72 10 10 185 18.50 18.50 2 10

E7 ) 10 7 15 1.50 2.14 3 3

E: TP=KIXEE; NCP=#53CH; TC=a#isl ik CP=i#i5l; C/ICP=#5I M T; h=h $82;
g=g BE.

() LB 5T ERE 5 RE SR

B 4 A O ] I 2 AR I T B R 1T IR T ST O 7 R O U 12 2 L T
HIRAME T 3 KA, AxTH RN | 12 L 1) QA 28 OFHE BLR K o 945 0 (1) “inquiry based
learning” (FRFARF ) ALV AL MBHAEBABE WP RO LSRN I T H 5T 5:
TPF 5 Hh 22 B T8 AL S IR P - 438K

Forp — AR R LL“constructivism” (EEH 32 ) H*“active learning” (F 3% 2]) Hyhdy, B TR T
AL . XL BRI AR N IR S SR MM G, ERERS R AR 5i%%K
R B AHIE N 2 “technology-enhanced learning” (FIARMERS 1) , B GHF TR BN ] SCRAR U H0CF,
BBl T B, DUEA RO IS BOE e 1)

AN EERRE AT “problem-solving” (| BfE YR —HR 5T I IO, JEIL T ER I8 7 i o $2
THERA RN E AR S5 I BE /1. %5838 5 professional development™ (b FE) AHIE, 1 A 20T 8% I %) 15

A RS AR 5T 305 21 BIE S o BL“mathematics education” (CEU 20 )y H10 ) 5 2K 7 “student-centered learning”
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3, PRE

(LA %4 2]) o “STEM education” (STEM #(H) S“design research” CEIFHFFL) M EM, Y
7RI S A N BRI 2 BOE M Kbkt STEM HE [5RAE, dE— 5 Ui
PRIC I )0 B R B2 5 BRI D BT 3R Z A R R 4 5 ) AR D B I R

A= MEFE R RIS “motivation” (2EIFHL) . “gender” (PEH]) H“interaction” (H.Z) BELEIE K,
FWEFH 8 R AR T T AR A AR AN S S5, ISR T vk 2 a2 vk 5 0] M Ry
S, BAh, LI R 5 “mathematical modeling” (KU EEM) [R5 CHE, SRIAHR AL 2% ST 4E B Sl il
RV ST HERR R AR, T T IR T T VA AE B A T R N R A T TR SR AN

B2, LI ) O OB R AT U ST AU AR ORI R A M . A R ARR IR AT ) — AR
UERE, JLIRMABL T MRTHE T SR . X AR T RIRE Y, oSS AR TAESE,
AR T IR G AR AR

N Wik EER

AICXF 2008 FEE 2024 FEAHCE IR TR S FTE K SCER TR A o, AT TR E K, 2016
FLUGIUAME, RYPZEARSCER AR BTt [, SRR AR OFal g N4y e ST KRy, X 56T
By IR IU S BRARTE A — B (4] R BRI S i 2R R A ST Ui £ B vk, e 2 5mA /)
RINLIIZ 5 (2], INRIARJE RS . S5 8 SORESE U MU B I AR i O 520 s 1980 30K% 1.286 (1) m
BACEIE 7 H 2R MR I, B i R SU s ST SL I e 2R AE JA

TRt R MBI SR R, AR T SO R B D 5 RRIE 5R 5 I 76] . AW TR A A
7L RAE SRR TOE S T AR FI (4], I8 B e S0 S 5 sy B A% 8 H 23 4% K (Doorman,
2022) ;5 FHAWETURE— P EIE 7R FT A 2R (e SR O R T A AR PR 7T 3 S S R R AR
FAAE, JUHRHUMAER L W d—— A B TR, Tl A o T A B IR IR A I B S R # . A,
By ps g PHAS 7 HHE, SRR KA (0 Z BRI 92 — IURRAS s A WF TR T SR B X T, i dn e
By FEmt it S R BOm I .

AT AT R IR A BT R A S LR A L B S S R B E I ). AU
T AR TU 30 2 LRt R LL AR 7T, DAARBIASRISCAIE 55T A e SE R [8]; fEULIEA b, 38 N SR T A
TR R0 e AR 22 FERUE I Th A& MR [S]. X8I WAL IR, Rl oA il B el 5 D
L S IR O, TR B IE, DU R B AR S S ST RN

gi b, AT CERTEE s fr e 28 7R HE PR ARSI LR, R TiZSUR R . R
YT 5 R S WOKAIE. g 2SR E DLSINRIAR JE MRS SR SR A S5 BB vk, 2
B AR SR O ) SR IE RN o A S TR AR R S BRI R 2] AR A0 T, R TR
A SRR E R 2 A B 5 PR ST SR B B 2 SR8 U5 T (R e i e . SRR, A TR R )t B e % A
A B DL T R R SR PR . BRI IX LU 7 AT A VR I ECR 2R, SRR HUTET I By Ak
B 5 URAE AT TN KRN, AT BRSNS B HOm F I . REARR, WRAUN SR T
SIHEZRBI I RE I SRS SO ST 30, Rty TR G #E, DOSBRAMAE %, @i et
[P f s RO s, RN A DAL EH AT, NERPAERFHCAEBYE,. PMEE>] 5 H L
FRf R BETT -

DOI: https://doi.org/10.61784/fedil7 50 HERIESEIHHT



IR, DR

SE IR

(1] WL AR AL BOE PR BUF A AR AT, BUEWHIT, 2021(02): 32-39.

[2] %PJA R, ERE. ZORFSHIREENZHE. £ERIE EHE, 2021, 50(05): 3-20.

[3]1 EELh Fe AR E — b @ s R, R EBE 51, 2021(07): 89-93.

[4] KM ZERAR. SR & E AR @ . w5 TREZE T, 2021(03): 135-141.

[5] SRAR AL, AN LEAEMAe2E ot se k. o E LA, 2021(09): 1-8.

(6] Tfhi. 2NAERMMWI LRSS, RO (EFAESEFAR), 2021(04): 146-153.

[7] WHEER. W R IBHIEHESIREIN 5. 2 RIBWET, 2021, 41(11): 1-7.

[8] XUMRE. KFBBiklE MERGH Lk, =% E WAL, 2021, 42(06): 78-85.

[9] FBARE. VREES IR #orBoit i seng. URAR - #0b - #0%, 2021, 41(08): 68-75.

[10] #EE. BN PR IR B R AN, BUTBE A, 2021, 33(04): 18-25.

[11] A, B3 S 3E i sa ik L. BV MG K254k (528500, 2021, 50(03): 112-120.
[12] Sen C, Zeynep Sonay A Y, Giiler G. The effectiveness of inquiry-based learning on middle school students'

—_

mathematics reasoning skill. Athens Journal of Education, 2021, 8(4): 417-440.

[13] von Renesse C, Wegner S A. Two examples of ungrading in higher education in the United States and Germany.
Problems, Resources, and Issues in Mathematics Undergraduate Studies, 2023, 33(9): 1035-1054.

[14] Quinlan J, Edwards M T. On the even distribution of odd primes: an on-ramp to mathematical research.
Mathematics Enthusiast, 2024, 21(1-2): 327-334.

[15] Lupion-Cobos T, Giron-Gambero J, Garcia-Ruiz C. Building STEM inquiry-based teaching proposal through
collaborations between schools and research centres: students' and teachers' perceptions. European Journal of

Educational Research, 2022, 11(2): 899-915.

DOI: https://doi.org/10.61784/fedil7 51 HERIESEIHHT



