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ABSTRACT

Introduction: Concept mapping is one of the educational methods that facilitates a
deep understanding and connection of concepts. The present study aimed to assess the
effect of using concept maps on the learning of general medicine students at Birjand
University of Medical Sciences in 2022.

Methods: This quasi-experimental study was conducted on 89 general medical
students at Birjand University of Medical Sciences during the academic year 2021-
2022. Sampling has been done using the census method and 55 students were assigned
to the control group, while 34 students were placed in the intervention group. During
four sessions (90 minutes each), both groups were trained using the same teaching
method (lecture). The intervention group received the necessary training on concept
mapping and how to create it using X-Mind software. At the end of the teaching
sessions, students were asked to draw a concept map of the lesson. Finally, a test was
administered to students in both groups to assess learning outcomes. In this study, a
researcher-made questionnaire was utilized to evaluate student satisfaction, and the
mean test scores of the two groups were compared to assess the level of lesson
learning. Data were analyzed in IBM SPSS Statistics version 23 using the independent
t-test.

Results: Based on results,56.4% of participants in the control group were female,
while 35.3% of subjects in the intervention group were female. The mean score of the
bacteriology course in the intervention group (14.23+3.10) was significantly higher
than that in the control group (12.58+3.41) (P=0.024). The mean satisfaction score
regarding the concept mapping method( In the range of 1 to 5) was 4.09.

Conclusion: Considering the positive effect of concept mapping on learning and
student satisfaction, it is recommended that the concept mapping method be integrated
into student education.

How to Cite This Article: Baghernezhad Hesary BF, Askari SF, Zare Bidaki M. Study the Effect of using Concept Maps
on Learning Bacteriology Course among General Medical Students in Birjand University of Medical Sciences: A Quasi-
Experimental Study. Res Med Edu. 2026;18 (1):10-15.

@ 10.32592/rmegums.18.1.10

Copyright © 2026 Research In Medical Education, and Guilan University of Medical Sciences.

This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License.
BY NG License (https://creativecommons.org/mission/by-nc/4.0/)


http://orcid.org/0000-0002-2977-4320
http://orcid.org/0000-0002-1795-7330
http://orcid.org/0000-0003-4338-9899
mailto:m.zare@live.co.uk
https://doi.org/10.32592/rmegums.16.3.36
https://rme.gums.ac.ir/article-1-1433-fa.html

[ Downloaded from rme.gums.ac.ir on 2025-09-26 ]

VF+8 5l o) o los < VA 69 S35 pale bisel yo Libe}

0908 (S (3l gmild (wlib 6 7L ()8 6 S0l 5O (ooghdo Al f ooliswl pU (o
7 Ao axdllae ST i Sy polde olKiild

¥ S &5 dumme (T 6 ;Sue anbold ougw gy cuSinn diazme (' 6 las 8155 ,8L 4kl o o

Ol 832 o iz (S35 psle olKtdls sl s e oloir psle Slinhons S o oudligy oaSiiils woudlage (bjgal 09,5
Ol iz o iz oy (S pole oKl (ool Clidoy 4L

u‘)-" A e L;“’)" \“91": ol ‘G}L‘BJ‘O oasLals e LE}L“5)‘° 9 6)9"5551"’)l3 °3)§‘ gs.'.ﬁ)b |a5lc Ol )SJ“’
Ol i oy i oy (S pole oSl Gghe (sl lom Dlihond 5 50 o Sy 0aStils (S S58)5ms S 09,5

s

“ 1 =

oduS

oS prealin LU 5 Gras i 4 oS Sl (Bgal sloosed S (S plpiear (segtdhe 44 aende
S olemadls 6, 850h (o egpie Al eslaiwl SU ped Bas L ol dslllas oS oo
bl V) ez Jlo jo iz o S pole oKiils oo

0908 Sy Ol I8 AN g5y 2 V) (easd Lo o g paes asdlae Gl i g,
095 )0 A B0 5 L85 Sjgo gledp iy A (6 S diged b pll iz s (S psle olSidly
LSy Sloge 41 09,5 93 y2 glaids A Al Loz (b wd S 8 aldlas 09 )5 0 i VF 5 S
5 osthe 4l (ogas )0 pil slagisgel (o eslle Alblae 05,5 s Sajeel (Sl )
a8 4l Lomtils 5oy (bl s is,S bl s |, Xomind Jljale 5 51 ekt b o] s 5 02
09,5 95 2 5l is S0l Olime e Sz (pized WS e ) ()0 4 bgipe (cestie 4l
3 s lsmadls culd) Gliee ooy sl a3l asligiy Slitiaghy nl ) ol Jos @ Jsajl
Jle s 5l eslanad b baesls oo ol oolitnl (6 250k mhaw 2Ll ln gses! Slied 2 Ske
285 plowl Jatawe T a0l 5 YT aseus IBM SPSS Statistics

eSilee Bogy oy A3l 09,5 j0 HEALSES i 5l o, 0VOIY g S 05,5 40 duo o OF/F ilaaidl
JSS 0,5 3 Ul o loline Sype & (VEYYEY/N ) alilis 09,8 10 (slibig Sl wyd opes
Plp QU asls 10) ogebe 40l oy, 5l (gaieislo 005 5Kl (P=+1-Y%) 55 (\YIOAEY/FY)
RESERICE T

G5 byl Colo) Gl g (S0l p (sostie aik Cude 13U 4 az gl L ig S A
g on dnog (S pole bgzmiils Shiaal 10 g, ol

Ao Slel!

o g g5
iRy allie

razxs U
VY QY il 0
VECEEITVY 1Sy

‘ojlganls
Olgzils
o eals)

2 gomno 0wy g3
09,5 ¢S &)1y e

(Sb 0uSEIS ¢ 559l g9 S

s o lom Olaisd 35 e
by pole oBiils o Sgae

m.zare@live.co.uk

agd andl 0)ls 1) (29,5 5 99,8 Djge ar solistl S
Sy drwgi lp ganed)l wlgd (25l segphe aidi
3 xSl plhale 5 (Laisel mlie Olsie & olS18
P eesthe aiE p e JW8 RS0l 8%, (D)
AB) el oo plgzmasly (o955 5 (sl S5 2 ydn
o3l yo oliwas 13U Wilgh oo segpie ands l oolatul
ooy WS o lemasls s S i 5 (g m50L
2 oSE (Sap obomtls Ajeal 5o (V-0) wsl asls

D

doddo

o cilaie ala, 45 Cel (60500 Acgarme sospie A
5 s Gras pgd 4 g S co asedee |, Slellll 5 panlis
5 &S o S lellll yomaie o0 lejl 5 pralie b3
) Sory S o wal |, Slellbl mre 550 oS
2 ostie adis ale Jlb gpSol 5 (el sl
a3 O s a5 oo Sy 5 (650l
e s 5l g)lws peal So ST oestie Al
5 4ty Gllanl bl oged cnl 03 e el |, ayo

(9) VA V€20l [ Sy gle (Bjaal 2 oy


http://orcid.org/0000-0002-2977-4320
http://orcid.org/0000-0002-2977-4320
http://orcid.org/0000-0002-1795-7330
http://orcid.org/0000-0002-1795-7330
http://orcid.org/0000-0003-4338-9899
https://rme.gums.ac.ir/article-1-1433-fa.html

[ Downloaded from rme.gums.ac.ir on 2025-09-26 ]

O yen 5 (5 lax ol55 3L aabld

i S5l g3 5Tk )3 st 4385 oalizd 1 g

a5 00,5 oolatwl bojer ol laasie 5l a5 Ve olfays
(CVI - Content validity Index) lgze s, asls
(CVR - Content validity Ratio ) olgixe oy, Coms
@bl omizen el Cass @ AL 5 oY Cs o
dmslomas IND Elig)S Sl o po 5l oalil b aabiinn
D1l ceslie SLL Ly a5 a

699,95 o9 (S 4d; Blgmiils allae gl cex
Ot 8999 Olamsls 5 (I O8) 715 09,8 ploreas 1
Lz b s el ol Ga YF) alslas 65,5 g
4 oy b 5 09,8 g aldlae 09,5 slaids A0 and>
S alslae 09,5 50 s hjgal (Gli5w) LS b,
ooy Glaads £oadd> S by adlas g4,0
4 O ) 0975« sogtho 4B 35 5 psehe @ by
Syge 4 ol xS 0g 55 9 Xemind jdle 5 S
UINS ORI | L R WUUWRIR VS S| [ P gPW-
awlyz> U151 g 0l ool a>low 09,5 lgmiils & Olud>
Pl R SeS 4 (cagpdo AlE ma 3 b 1) 095 el oS 05
argi b alslae og,5.0uS Loyl sliwl glys g oolel abgy e
JEETY YR o | EPAECP- SN 5 PR WP B\ R L
S ged o0l

D3e3] St ol 3l ad s Slle L 3l
g s 485 LT 050l e homiw liwl, o
A 4z 50 LS 09,5 93 8 50 (y5e5]

as.; IBM SPSS Statistics l331e 5 5l eolawl b ool
5 e Gl 2 Sile) sioss sl oLel soliul L g YY
IR el 5 a0 90 JBee T ygesl 5 (oo (sl
A a8 S e s /00 (g lobine gl aiid F

Lassl

S soges (S ALD) Goils A (55, p yol> adlllae
o plosl (WahdS (oo |y (Sbjy (oulid (655L (o y0 92l
09,5 10 9 () doy OFIF (S 09,5 jo a5 ol olid ol
Adgy 5 o,y TOIY sl

A510n 3]y ey oye cSilee 45 ols Lt anlllae gl
VEIVYEY)) alsloe 05,8 ;5 5 VYOAEY/EY S 05,5 1
2 op® oyed (Sl &5 ls Gl (gylel ge3T b og:
Sor iy J5S 09 ) gololae ok 4y allae 098
O Jgo=)

a2y hB Zuls) camsplis (guenld; adl iy @i

(D)IANDNE0 oo/ (S5 pole 390l y3 g3y

W,lo 3929 san] ey sl clas (i Syo &l
S emled Do S S esmges (S 4l ) Bk
boolsmisls o9y 00 JUaTl 5 258 o0 Cgume aly 05,
Loda) oS o oy ol 5l sllae S50 Gaes 650k
00> Saeglsh 5 Gees x50k 4 5l g Cuenl 4 axgs
Sl g e Glige (b jo (S ad, ol 6580
3 eolaiwl LSU st Gua b yols asdlas Joass 5l el
b S o )0 Gl (55 0k 5o segpie Al

b lovl

g,

Oeetd Ban b aS cl o500 e asdllas S pol> dslllae
30 obezdils 6,50k j0 egpre a3l eolatll 3L
ady obgmails 51,8 AR 6oy p el 6L )0
VEY s Jlo jo sy (S pole oRasls iy
Golre g 00y (Sip ol g mSL oy 35 g o8l
B S5 il S ek Jels o
IS ol aiged o 09 9051 50 S5 58 pas 5 asli sy
Jbo ogee (Shp @) Gekr 9 e ey Ol
s 9>ty aS (V) wianl U ye) Wog VP leass
ol el by e 1 (eelids S (oulid 098
ok addllas 3)ly (6iledtpw By, 4y g 00ged 3| gy
5 (25 O0) JyuS 09,5 j0 oS 0 4 A lgmiils slaws
S8 ,5 18 Gas YY) alslawe

&ly 639&)'1 ol addllas cpl 5o Waosls (5,000,5 sla,ll
Ol i)l sl by 5 650k Oliwe i
3 ogpre 4l 3l colaiul egaz jo lgmmadls cols,
L slasSlez Jlsw Vo Jolis 9051 02 650k wl
Jolss 55 rwcals ) aelijinoyy 09 Vo U 0505 aald
ol 05 B LY oy aials b (@bre WalS ccallre waflre
o)l..v).) J‘}.w Y cW‘J} AJa.o o J‘}.w I\ J—QLA.AJ Ml}wf
5 oIS 5o Som Ol ogaz 50 Jlsw Vs 550k Jutens
a5l eolaiwl lacuogasme 9 ol 4 bge Jlow ¥
5 b Ghisel walle i)l s clag bjsel
heglyo sy 2by)l slp ws bl culid xSt

Y


https://rme.gums.ac.ir/article-1-1433-fa.html

[ Downloaded from rme.gums.ac.ir on 2025-09-26 ]

L_;"-'L‘-'“’k.g)"'ﬂ‘ u«’)ét_';):efél:‘.)ogs"ﬂj"m)" ooLé.';....rl).,_.‘;'lJ =3

ol ¢ g lax ol 8L daabld

5 SINSEIPD 0y uSilos b (6,50l Jogud ailge &
QLB by b abe> a4 bgype gaenlo; (nyieS

(¥ Jgaz) il oo YIORE - 1AA 6505 (Sils b astibe

30 F1e0 culs, o b sesgie 4l hg, 5l bemails
OAUL a5 s e oyl C-‘L" Oeze 05 (O B Y akals

Lgiye (sostie 4 by 4 jeel 5l saenls) il

S g alslae 09,5 (S Gligzmadls ;5 Slied (2 Sle ) Jgix

P-Value® df T (SD) jlzo Sl yxil 93 0 503 cyilieo b gzials
. [eY¥ \AR \YIOA S 09,5
AY vI¥ S5 05

AR VE/VY als-lowe 05,5

ol S T oygesT bl p P jlads

Pstde AL (hg 3l Olazils (satanl 0 jad (Sile 4 bgiye 55l sz ls Y Jgux

(SD) ;Lixo 1yl oSl ab>
-89 \ZARY colis
NN fIvs G0l Lo
LT YIAY Gy Sl
“/aA ¥/04 olre
.5 /-9 JS 008

Y

ol yitin areilo, caimoylid UL Ol jes 9 sl OBV Ll (gaiaisls ) Ol el (Sae aiels rudlosly

Slres o5l 5l G Sl 6550k e sontie
e Abd i GUb Cumgerme 4 4295 b g O Sge
(obgzeiils Hleo jo owyo @IS &) JLiM,l ple @ cad
Blosls cemr aslal ol sty adllas ol o
OV s led solawl eSS @l 6l oguis ol 5l b gzeails
55 a5 5] Sl fSas 5 a5 aallhs
91 (shead Sty g oolisl S Sl gespde 4l
as ol s mls 5 o Les 5 (8 adlas o (YY)
oolime O yp0 4y Cansl inilyl ospe AL (D590l b,
b oawolie ;0 |, OYFVETIY) 0,50 09,5 10 5505 s Sl e
0505 Dlped pizmen es ) (UPFED/ - F) vall 0,5
JrsS g (VVVYYEF/AD) 0,50 09,5 50 0 35 g lool

OY) ol Hlas |y g, lolie cglas (A/FYEA/VY)
sdumslis gaenls, Al iy mmls ol e o
Ole b (sogtie Al (g 5l Olgails az g5 BB culs,
asfllas b Liwl) o2.(0 B ) aiels ;o) 0 F/+9 Cols, o0
Ao, FAR aS ol flas ol Kes g lis o axdllas ol
W3gr Blys o5 Job 0 (segehe ABE A L pbgmails
Abb oo F g ;00 la g, a5 aiile sude oy £/4
Slollhol bas o 1) cegpde aldl agd dwo, OAF
Clas s med )0 1) by, opl vy FOID 5 wliicdl
31 eolatwl flgetils il oo e gwlibadl ey
Slbllhol ba> dlhe pgs mod 0 1) sogpde ALl

Sl Gijgel 50 (ngh GHLELE 0 pl) SO esphe ald
SrSpeeal g ol SE sl e Wi a5
oy cpSolaa ol axlllaa 4o (A) ams ) 1, obgmidls
0,5 15 5 VYIBARTIEY 55 03,5 1o alslie jl any Lo
VEIYYEY) g cogtho aihi b bjgel a5 a5 alslow
03,5 10 y® 0p0 5Silie s ylel (g5l @l bl g

S Gl e J5S 09)5 5l (g ol jsb 4y Al
by G eaaoglis Lilihe wlilhs diol) e o

e CoBdee 9 6pSoh Gle o (egpde ALl
1ZZUl ) sols Jopl adlas guls axtes olgmeails

» o5U9 LSA?'Q'O'A asgs 45 sl uLA.AA-’ u‘)&o@ 9 (fatan
Bl () sshie ol Jebt aldl tely 5,50l
OOy ol g (6,080l e aS oy lid (6,550 dslllas
9y ) e s BB ek 4 (seskde alE (g )3
ALE ogud A g, a5 ol lad mls (XY L
gob Sl)) 5o (Glre) Joome oy, 4 Cond (agpe
Solay wiz e cuby gbliae 50 sl akhs UL
a4 gl dhs slal mehaw 0 g, 90 (g ol
Ol e ghogd paazx ;0 izes dels Cawd

(9) VA V€20l [ Sy gle bjaal 2 oy


https://rme.gums.ac.ir/article-1-1433-fa.html

[ Downloaded from rme.gums.ac.ir on 2025-09-26 ]

O yen 5 (5 lax ol55 3L aabld

i S5l g3 5Tk )3 st 4385 oalizd 1 g

wwumgm)édmuq‘odabw‘;éﬁ
03,5 al)l yloyy Syge a4 (S pole (gl (5548
Slo oo

Al oo FOFFOO oS L wi . Sy pole oBiils (5,5L8
OB S 9 S ylio

dabls (( Suu gl ame aallas b 5 (55lupgpie
JEYCT S OU R VPSS PTOL GNP K ST I K Owe:
Base ( Sow £)) e wlFBl dabl aisicws
6,8 Glgome gl albgicuws dlolas 6"4")[" 9y o
(65me aabll ( Sun gl s ol5,EL anlbld ope
aemo i Jb milin Qi gy uSie Ao :d)La] Sl
160l b 58 (g bl Colom fg; (1uSie dazme o S &5
(S &)y damme aslllas p oojllal ¢ San g)]5 e
G s dobold ol 3L anlold

&b 2,

alaslas eils slay B ass g

lio 5,0 wsTy8 0 cEgmman igh jl ool

lie ool (55 anld 5o o5 wjlae pllel (Bacyys
Ime 0y sl eyian Gign o s,sl sSan
el oo oolazwl 8)lge plu g Judodi g 4 5o cony]
‘5”0)-\5

0uuS S Jlie baniils e o wlaiily &S lie 3l
D35 oo Slo,08 adllas o

References

as ol las o, Kes L'ﬂ)% adlae bl uoren (1Y)
Blel ooy AF) 05,501 il5dl el faals o 05 o,
(22,0 AY) gmiils 5 oliwl o Cusnoes 5 (o, AY)
L oo slaog,S j0 con adllae (pl wloly 09l 0
Cel o Glyitn olped sogthe ABE auwy 5l 6 Sose
oliwl ¢ Hlgzaile o e bli)l 5 035 (slasl sl

5 Obomils 6553k ;0 (sastie Al Cte ;53U 4 ax g L
& onl @ argi by xS0k ) ool 3l pligmssls culs,
g abla S Bl oldl jo sespie aldi I colaiul
5 05l olw! cammails oSl Gla ) 5 Baee (5 uS0L
oS (Lgzmiils wys sl ullS jo by, (nl Sedise
Gilwaiaily gliwl, jo oren 005 eolatll  (Sop
L i @L.MT L oakl, o ‘5;';)'9.01 so,g0 sl
5 e aniljle alex 5l L355el g sleo sl
S )5 Grizmed g oy )0 opal) ol 4 Az &g,
S)lBley laaian b ldl g j 05 0 (cogpie sloaiis
23,5 LI p basdl pl ey s 2k Glp ozee
oolaiul 4y Cuns lgmisls suieddlle @ azgi b puzen

g oalaz! PR S5 laie @ LTI

S ollis e

oy WS Jaol 31 (59 5m

S S5y psle oRals U aneS gt anlllas oyl
el i ygas IRBUMS.REC.1401.141 5Us o5 |

1.

2.

Schroeder NL, Nesbit JC, Anguiano CJ, Adesope OO. Studying and constructing concept maps:
A meta-analysis. Educ Psychol Rev 2018;30(2):431-55. [ DOI:10.1007/s10648-017-9403-9]
Amani V, Zamani K. Overview of the application of conceptual mapping software in facilitating
and improving the quality of teaching and learning of chemistry. Res Chem Educ 2019;1(1):15-
34. [Persian] [Link]

. Yarmohammadi M, Mohamadi A, Noghabi R. Comparison the effect of teaching based on

individual and group concept mapping on educational motivation and achievement. Biqu J of
Cog Strategy Lear 2019;7(12):189-211. [Persian]
[DOI:10.22084/].PSYCHOGY.2019.16773.1796]

. Hartmeyer R, Stevenson MP, Bentsen P. A systematic review of concept mapping-based

(IANE0 Jlog | Sz eole (55901 )3 g3y


https://ethics.research.ac.ir/EthicsProposalView.php?id=265981
https://doi.org/10.1007/s10648-017-9403-9
https://chemedu.cfu.ac.ir/article_814.html?lang=en
https://doi.org/10.22084/j.psychogy.2019.16773.1796
https://rme.gums.ac.ir/article-1-1433-fa.html

[ Downloaded from rme.gums.ac.ir on 2025-09-26 ]

bS58l oy STk 4o sesthe 4k ) osliiul L6 (o) Ol 5 5 kax o158l aabld

formative assessment processes in primary and secondary science education. Assess Educ: Princ,
Polic & Prac 2018;25(6):598-619. [DOI1:10.1080/096954X.2017.1377685]

5. Slieman TA, Camarata T. Case-based group learning using concept maps to achieve multiple
educational objectives and behavioral outcomes. J Med Educ and Curri Dev
2019;6:2382120519872510. [DOI:10.1177/2382120519872510]

6. Pourmontaseri Z, Karimi S, Freydooni Z, Najafipour S, Farjadfar A, Abdollahi A. Designing,
implementation and evaluation of bacteriology courses in active-collaborative learning by using
the complete-form workbook. J Adv Biomed Sci 2020;10(3):2509-16. [Persian] [Link]

7. Amaniyan S, Pouyesh V, Bashiri Y, Snelgrove SH, Vaismoradi M. Comparison of the
conceptual map and traditional lecture methods on students’ learning based on the VARK
learning style model: a randomized controlled trial. SAGE open nurs
2020;6:2377960820940550. [DOI:10.1177/2377960820940550]

8. Aein F, Frouzandeh N. Investigating efficacy of concept mapping in student’s learning of
nursing process of pediatric patients. J Shahrekord Uni Med Sci 2012;14(2):55-63.
[Persian][Link]

9. Fatawi I, Degeng NS, Setyosari P, Ulfa S, Hirashima T. Effect of online-based concept map on
student engagement and learning outcome. Int J Dis Edu Tech 2020;18(3):42-56.
[DOI:10.4018/1JDET.2020070103]

10.Hannani S, Sadati L. Evaluation of the effect of concept map training in comparison with the
lecture method on the level of learning, retention and satisfaction with teaching methods in
surgical technology students. Ira J Nurs Res 2021;16(1):101-7. [Persian][Link]

11.Ahmari tehran H, Abediny Z, kachoie A, khoramirad A, Tabibi M. Comparison of the effect of
lecture and concept mapping methods on studentslearning and satisfaction. Ira J Med Edu
2012;12(6):430-8. [Persian][Link]

12.Karimi M. The effect of concept map model on critical thinking and academic achievement of
medical education students. Educ Strategy Med Sci 2021;14(3):112-9. [Persian][Link]

13.Ghanbari A, Paryad E, Ehsani M.The effectiveness of conceptual map teaching method on short
and long term learning in nursing students. Strides in Dev Med Educ 2010;7(2):112-118.
[Persian][Link]

14.Derakhshan F, Yazdanfar S, Allami A. Concept mapping in learning histology from the
viewpoint of midwifery students. Strides Dev Med Educ 2017;13(6):632-7. [Persian][Link]

15.Pouragha B, Norouzinia R, Ghazivakili Z, Pakravan N. Effect of conceptual mapping in small
groups on academic performance and student satisfaction in basic immunology. Dev Strategy
Med Educ 2018;5(1):54-69. [Persian][Link]



https://doi.org/10.1080/0969594X.2017.1377685
https://doi.org/10.1177/2382120519872510
http://jabs.fums.ac.ir/article-1-2189-en.html
https://doi.org/10.1177/2377960820940550
https://doi.org/10.1177/2377960820940550
https://core.ac.uk/download/pdf/143843328.pdf
doi:%2010.4018/IJDET.2020070103
http://ijnr.ir/article-1-2448-en.html
http://ijme.mui.ac.ir/article-1-1944-en.html
http://edcbmj.ir/article-1-2519-en.html
https://sdme.kmu.ac.ir/article_90190.html
https://sdme.kmu.ac.ir/article_90512.html
http://dsme.hums.ac.ir/article-1-178-en.html
https://rme.gums.ac.ir/article-1-1433-fa.html
http://www.tcpdf.org

