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ABSTRACT

Article Type:

Research Article

Background and purpose: The use of the flipped classroom method as an
interactive methods in the belebded leanring process is expanding in medical
sciences universities. The present study aimed to assesse the effect of education
using the flipped classroom on students' perception, learning and satisfaction in
interpreting the report of measuring physical harmful factors in the workplace.

Materials and methods: The present study is a quasi-experimental design (pre-
test-post-test). The research population consisted of 25 professional health

Received: students of Shahid Sadougi University of Medical Sciences, who were studying
18 April 2023 in this school in 2021-2022. All the students were included in the study by census.
The educational intervention was conducted using the flipped classroom method
Revised: in order to develop students' skills in interpreting the report of measuring physical
harmful factors in the workplace. Measuring students' views, learning and
6 May 2023 satisfaction was conducted by survey. Data were analyzed using descriptive tests
and analysis.
Accepted: Findings: The results showed that the average (standard deviation) of students'
15 May 2023 learning knowledge scores before the intervention was 51.66(9.06) (average
level) and after the intervention 73.54(12.53) (good level), which was reported
Published online: significantly has improved (P=0.0001). Students' satisfaction was reported with
16 August 2023 an average of 4.00 (0.73), which is at a favorable level. Their preparation has a

positive and significant relationship with practicality and importance. Also,
practicality has a positive and significant relationship with importance,
perspective and satisfaction, and students' understanding has a positive and
significant relationship with satisfaction.

Conclusion: Using the flipped classroom method for interpreting and analyzing
the results of tests and measurements had a positive effect on students' learning

*Corresponding Author: F. Keshmiri (PhD)
Address: Shahid Sadoughi University of Medical Sciences, Yazd, Iran.

Tel: +98 (03531492164).

E-mail: keshmiril395@gmail.com


mailto:mailtokeshmiri1395@gmail.com
https://orcid.org/0000-0003-3112-6733
https://orcid.org/0000-0002-6791-2579

The Training Course Based on the Flipped Classroom for Occupational Health / R. Fallah Madvari, et al

and satisfaction. Also, students' understanding scores regarding the preparation
and applicability of education were evaluated at the desired level. It is
recommended to use active and cooperative methods such as the flipped
classroom method, which emphasizes the application of students' learning.

Keywords: Flipped Classroom, Educational Effectiveness, Satisfaction,
Belended Learning

Cite this article: R. Fallah Madvari , F. Keshmiri. Design, Implementation and Evaluation of The Training Course
Based on the Flipped Classroom in Relation to the Interpretation of the Report of the Measurement of Physical
Harmful Factors in the Work Environment Among Undergraduate Students of Occupational Health. Medical
Education Journal. 2023; 12: €3.

() O | © The Author(s).

- Publisher: Babol University of Medical Sciences

Medical Education Journal, 2023; 12: €3



(A Z

Education Development Center. of Babol University of Medical Scieneces B 33 pale oL (S 33 b3 goT drwgi g DaIllao 3 p0

P S o e-ISSN:2345-5497. p-ISSN:2322-4940
T e

I

| Medical Education Journal u"/u/'!'"/“"
¥

i:

Jo195 (5 950 1N i 5 35" pauni 0920 Liakas! y 33 dig 419 AT 33 (o (o390 T 0398 (a3 5 9 121 (2150
S149 3> g (ol 517 (5l g0t (51 9 415 Tawmo (K9 3 59Tl )

"'(PhD) g paowiS 4obld ' (PhD) g,lge Y8 &1 g,

Ol 03 (Bodio dapad (Sj pale oKl cubligg 0aSiily ((gld > Cadiligy (owdige 09)5
el 05 (Bgdo dnd (S psle oISl ( S pole (igel dngi g Sllllas 510 ( S SBigel 09,5 ¥

0Ss

Ao SleWb!

2 5B sl w3 bl sl Sl (i dlysar dgly IS gy Sl edlizl 1B gl
3 ool b y55ge] (i 3l o Banl pols imgh sl (bymaS Jls j3 (Sidh pole slaolStils
Se338 35105 ol 5ol S5 s > ool 1aly 5 553k 5 3 1 digly IS
85 sl IS lags

38 VO gy anely Casl (9o5lm = 09o5lut) rSaes byl adlllas by g dlge
2 a5 g dp (Baduo dubd (Sd i psle ol cubligy oaSily (glad > cuiligy Ay besdsly
dylg adlllas j3 (gledds plod ygods baziily dgy Juasd Jomddo 008l pl 0 VPV r Jlu
2 Obgmtily (shanls) 5 £SOk @l ioxis b |2l I e (S5 pslols elge (s Sejlul
A 3dUl o g g (slayge;l 5l eolatul b (claodly .as pbosl bl a8

ONES (A+5) allae S Hbezisly (6550L @lyes (Hhre Blyzsl) (uSke a8 3l lis ol syaidl
aldgy Jh sxe yobo 4y a8 Cawl 0ad )15 (od prdaw) YITOF(VY/AY) dilio jl ax o (Lawsio pdaw)
olf.\;) L 039.3‘_5))4)\5 Oarod .>)|> Lg)lbt.m 9 Cudlo 4]44‘) ‘k:Aﬁ.o.ml 9 O)ydb)g)lf b Olﬂ}?tﬁub ‘_SbLoT
Bl (gybblize g Cute sy Colsy b ybigmeiils )0 50y (gybliee 5 Cucto dlaly bgzeiily culs, 4
2 g ySoilal g tales] @lis Julow 5 jonds Colio sl digyly oS (39 (56554 306 85 sl
g Solal b abalyys bgmmisly S il yed pwitmed udls e w3l Lol (rienls) o Sl
99y 25le Jub g (S5l sl idg) 93,5 o dletiy b (bl sllas o 1> (3598l (90,8

gdiociglsy g jpol pud 5yl edin)ly o M55 68 sWo3ly

1o g4

Ht P
MARATATARY

Ne!
VFYIYINE

ETPeRY
VEY/YITE

s, Ll
VF+Y/0/Y0

23105 Jelge 550310l SIS pomds 096 b alaly 13 Wigsly oM 1 (itee (Bige 0299 byl 9 L2l (Db (5 00 A0 (5 )lge 26 &l g, 3 Wiku!
LY Y AFY L (S b0l dore . gld > gy (awlid)lS bgmmiily (g S lae (S5b

© The Author(s)
BY _NC Publisher: Babol University of Medical Sciences

A3l o IRNASRMEREC.1400.416 G310 5 ¥+ 0 o1F = boajlod b Sy 5T (63,0 Sl o 38 0 Slicdiod b 5l 2 et i ) 8]

(St S pshe ol 3 0l )T
keshmiri1395@gmail.com : L1,

G oS aabolé 1dllae J guns
SFOFVFAYNSE il


mailto:mailtokeshmiri1395@gmail.com
https://orcid.org/0000-0002-6791-2579
https://orcid.org/0000-0003-3112-6733

¢ Dl 5 (5)lge M6 Wl 7o [slad o clliqy 2y sl Ssly N 2 e GBj90l 009

d..\bsdﬁ.’luv

2 e Slac iy (gl 038 s slo o) 5l (S Ol |y Dg)ly )3 oS (Sbjy Sajel 0je ) Sllllas

2 Olgdih 33,5 (o dig)ly s oyd IS S0k AT < Ligly w3 S S5 3 (V)28 el bjsal (65l
@29y (0 ) A g odd 5 Bras (S (99)0 sl Cullad 3 iyl 9 WS (o S S WIS Sl )l b el b
(V)25 (oo ime plao loial) b GudIS” Jgb ) 5V 42 )3 (550l Claal 5 (uMS | S s 4255 bjoel Bhaal s
alex 51 YL a3 6150k Glual a8 b 5>l SleMbl s g golis (yghb ¢ Jlie oloie 4 ol a3 pS3b Claal
S (o bl (S5 650k 3,80) S Gl Wgly oIS (V) owsl CleMLT oS g 4o g Al Jo sly ©)lae
bl it J S (F)S o pleal ) (Ml (650L 5 e 4 0z S50k A0le (6,50 il ISl oS 5 (650
S W ) (B8k (i Slyisee sl gy b dulie 3 sl 03553k Caldy Gl ¢ digily gy NS 3509,
B3l 0 OV Onizren 9395 Gy b 6:53h 5 oIS 5l U8 IS 4 ooy Ul 1 st Calsy dig)ly )
9038550 cy> slo S 53 i Sblje 51500 (o (o (BT oS Jgb > (es slr el g s con i
Col (2535 5650k 3)S09) S Wigly 03> IS (B) el ot (sl ©)loe (6653 5 s S B9y e 4 Gl ye @8V

oM b 5k slo e o Jb S (o 8l ST lgie 4]y e e Sl plgeetih ol s &S
et 033U ¢ Jle 5590l 50 dig)ly s oM 5l edliil 390 5 Slotunms jgy0 SO (slaaidly ($)395 oo odlaiwl )y
2 e Sl g el oseilbn Slyed «llotel @IS 29y b 4 Cusl luans 5 Slae (l3El 5 bt s,
(V)90 6503l Bjlate 5 L gl

Lol (b)) g cpSoilil o (Sa3d alge ise 13l ()18 amma ysllj Jalge o 5l 51,508 basma yslolj (S 3d Jalse
@B s hi50] (i)l Slgmitily Juass 0)90 )3 sl (gl o cubligy plolid) g bgmtily iylby o pnge 5l (S
i)l 35 s oblgy pas ¢yl Joasddlg )8 5l an oyl dsued 1 3550 1 948 0d plowl 0)liilinl b duslde o (6505001
«udlagg 510 (polae calio IS o 3810 gl else (5505l S1p0 50 Al o (glad > culbig IS ol Sl L o
i sy g (S Gbigel g oloyd wbline ©)lig acbiel Ballas Wgdie IS 4 Jgiibe g oloin] el dony olojles
sl )l gt ailod pladl IS Lo siolojblive Jelss (k5 (alolid 4 Camd )by Jlo p Canalyo (e =
b (Gdne = ixio slasly gl o cubligy ol oage 4 3kl by, b Billas bame jglols Jelge (spSojlul 58>
ity S lame jlols Jelge (5 Sojll (o)l @l 4 Jad 6 yolls 5 s 3590 )3 55 pMel ppnizmen 3l oo (M)
sl J1y53 52 (6l ol Sl dioj cnl )3 ligamiily Cogl 9 g calpli feal

P ggdge ool bl tcasl B S )15 aaginyge (Sbjy slaoaSiils 13 (S5 el A0l 0 Lol (slabg) (55 K4 42 5]
Obsrmiily sl dgyly NS g, ) eoliul Labal))> (gladdllae 3925 pas aaagily ol o3litulyyge yiaS Culliny (slaoaSiils
2 653 g b 8 e ol 5 Wigyly LudS 3] o3lisel (b sy (s Al adlln ol Lo oS )3 (Slad > bl
hply Oy gl cubligy lid)S Glgzedild 53 ) lame (So3b 4l else (6 pSoill a3yl i lace

! Flipped Classroom

Medical Education Journal, 2023; 12: €3



The Training Course Based on the Flipped Classroom for Undergraduate Students of Occupational Health I

%9, 9 3190

pole olS.ily cubligy oaSuisly (gl Cubliny 4Ly hgmaisls 5 45 YO Jold A 15 ol oyrdan pils adlllaa
(S b Jolos > dnly d3] ddlllas 4 399 (sl ylime . 230 addllas 3l ¢ g o plad o yguody 45T dgs 35 Boduo g (S
@ bl pas g oy W 3 duds S ) e st adllan Sl 293 Jlme g g 5> Sl 4 ble g &bl 4 g g
3905 JuoSS 1y alalST culs)y o8 g 03905 adlllas p3 S Lo g (Sodlal pMel 09,5 pl bgmiils adS 3¢ (6, San ol
sz dallas (olul 4 39 (sladal w1 oslil b aig)ly oY (g J) ligpmitilsy S5 5 (6350b (gaianld) hoxiu
oS 39 Jlgwo Yo Jols doliiuyy (A g A) 05 cpods (+/VA Jlade CVI 4 +/FY (YL CVR) obL g olgy b ssus 15T 9 S

29 Ca] g 2,)l8" ((Solel o )3 Sl V) 5 650k oo )3l WY oly 5 pligmtily S0 3550 )3 Jlgw e
b dnlio g )5 Lo (o5 p5lclj Jelge (spSojluil balarly ) bzl pasels glacsloe 1) ¢ odjgel dliyy Baa
Al )bl b duglie 5 o @l s S Lo (S5 polls Jelse 505031l 090 ¢ bjg0l (slgime il 5kl
S el dudr (gl wyde f gl (S )3 ig)ly (M (il (el b ol g3 1 5l g ly (M b0l g,
Sl cd )3 s 10818 Las) 5 wgs alels LB 40 93,8 ans (igel whd O ygods 4lBd Yo e 4 il (glgixe
93 sy S adlllas g sdnlito |y duls o 4 bgrye (SiigiSIl (lsime b 2iagy cilbge oIS )yl dlr o I L3
28 OIS @S e B))3 (SN 9 03,5 Ll (655 0jul ()15 3590 4w 15 135 5 ()98 g0 &S Aig)ly IS
Ol en b a5 Jols g con 4 bog)S nl 13 U 84S 00 mandl 0585 oz I So o8 slaog)S 4 (518 005 ks
lidy 5 Gl dae sl 53 5olls Jelgs 5 pSo3lul [5)l3S mlts diged 53l 3)50 9 SVl 4y gy 8055 595
OB S b Ly «SasS sloog)S )3 () s 3)50 3 5 okao ¢ Bly (6550l LB 390 00 olass 285 118 oo
Sy g b cshienls) (bl b bl oyte by o)y (ol manlie sauger NS el )3 b algd o
S0y ¢ Slold @i and Cag ivog )bl lagse] l eslinl L oslalilow 5 a8 b pll 090 (bL )3 Glsmitily
22,5 odligl (ygus ey 90 | (Siuan dplne Cgzr 9 (S8l slaadls (65550 o padls ansle (:Sike 5 S

sl

(OAIYZ) 55 585 VF 5 (FVV) ym 5 Vo idgs (5lab o cuilige iy 1 (Jlo YV B Y+ ) lih IS gl VF 5SS s

09 NS gy (65,84 3l by Sy w4 baye OV lsw ol 09y Sl Y/AY la0g)S (3 i (:0ke 009

Medical Education Journal, 2023; 12: €3



1 OlSen 5 slgre 26 Al ) [ glad o cudlagy 425 sl dgly NS 2 (e (o390l 0590

wgyls u»W 5' bty S > Slolyd aa595 ) Js»

ol | ey Slgld ey Gyl | aeps Slgld | wes Slglys

-

o 5 s &S el

e plxl Jjto >

¥/y \ AW/ ¥ B L T | A e easlie )

(S a0

39y e plig S0l gl

P X p S plac

o, oS oo sl ol yoi 4

. . . . /Y \ S T T T e

Pls 5ok sl pald e plosl
BRI A:.n.n

SosyS Slgima oaalie
el oy Nl S
\Al ) Yo/ 5 A1 Ve YA 0 Sy omwlie (ol sl
o b sbedls

Sl phe el bl
. . . . 730 ER T 77 IR /S IR RSP PVCON /I S S

]y g (S

aA.\f:L?I)]o ‘_51459?43 o u;l

Lo bowgs aSl 5l LB L >
Al ) Al ) OAY | N sl ¥ /o P Y ‘J‘s ”
9 l&m" L P> (Migw g ) AS

<3 il dge N )

—

Y

Y A= ) E )

adlie 5l am g OV/ES (A/+5) ddlie I U8 fbgmisly b Ol wSke a5 oy b oo glol (slayge;] mls
(P=0.00001) .Coun] &i8Ldgups I ize yobo 4y &S Cuwl o 4,155 VY/OF(VY/OY)

Amd e i |y d5g)lg WM™ g 3l lgamdily Sy Ol pes (16Ske 93 0l Jgi>

Medical Education Journal, 2023; 12: €3



The Training Course Based on the Flipped Classroom for Undergraduate Students of Occupational Health Y

Wgyly W g 31 Glgpedild S ) Sl ped iRk Y Jgi

S US40 0,90 51 lgmaiils cols, e Cuol Gollas pdaws )3 48" 0l (5155 ¥/ e (/YY) ke b Lol (siiaisls,

! 0 MJS

% Y r,"r'\

o\ Y[s

Dgly A5 ghpeitily cls) Gliee N S8

S 08 o ol (VoY) )lg b el aalllan (gl it oy Llyy a5 (S5 Lol (sl gmo g (Stison iloigas o |
S SS okl +/F 2505 cawgie Sl S saimd i /Y dgds (Sog8 S1SG oad LS /Y dgas )3 ygmpn T pdlde
e LIS ) byl 3590 (Sl peiite (Stuwsod duw o sl S sl S SG oaimalis <15+ ] by (G52 2 5 S
b (Sobol oy (ylolias g o dbaly Cold) g 0635 b 6p53b b Ui 1y o piie jolias g Cuto (Stsen gl
g Cuto dlaly Leomdily colsy 9 oW el b 13956050l puizmad )b (g)boline g e dlayly Cuonl 9 393060 ,,8

Dyl (gyblize g Cute alayly Cols) b bgmiily Sy0 g 5, (g)lolize

Medical Education Journal, 2023; 12: €3



A OlSen 5 slgre 26 Al ) [ glad o cudlagy 425 sl dgly NS 2 (e (o390l 0590

S5y 2590 B ke (Ko . Joun

Sy Lo Sy Camod| 3,8 o ol ol pod
N3 ¥V of+¥Y <Jove™ NAAY )
oJeY AR <JAEY ofes¥ -I¥NVY
-IYEY <YM oy -J¥ve’ )

ol WY ol ofovE
- Jovy™ N L Jeva’ )
oflo A7 B RV
Y)Y LIYEY )
LYYy -IVED
A )
[++Y

5 4G g Coy

sloaisy > byl el Gladlhe 15y (lp do abgal (65,54 28T 5 Jlb 5 )i sy, ) edliz
i 3 gl paguls (oo 13y oyl cpl > sl S 15 uST a0 (S psle il
Olgmdils (suanld) 9 50k o LS @l 8,5 Cypo by g Sl dao (sladil 1 yglols Jelse (slas ol
5 ool Gajeel s 93 )3 Sajael pols aalllae 3 b o) gllas aws )3 Wigly WS g, 3 gl Sy iman
oyl Glgzetils § 3,5 oslital o gl yises Ml slagiang 5l sl Jgl (ise 0 0 (i 090 o (itee ()l 00l
ol Wb &S v osb sl diue o 3,500, 5l oolitil b 5ige] pgd ist 53,8 samlie WS oloj 5l Z B )
Aol (ol i 4 (29)5 Cou Ba)b Sl g am pll 0g)5 )3 ) ead gilas (gladyge S pdiend atulgd b goeiils
295 v g Julod Cus 5l b Wlgi so aS Canl aBlbdgurs (61 Sxe yobds bl (6,50l Wl ol LS addllas s
x5 > e S datale] (sla el g ajlas joud g Jo sl 3N 5 (Bly sladyg0 b (lgmtils dpalge il
bgisly fygesl Slyed )3 42 BB Sgao A yotie igly > (WIS &S Ly LS (Vo) o, Kan g 09l ccuibly ol gl
O 0 kP sk 4 Sleyd bl o a5 ol (315 )8 cwyp 1y (Bl Glaclee o ladlas (Ve)ad gyl
olis polb @ls (W)edl il (lsy cutliay (iliwy cryed 3 gy (> NS )3 €838 5l Gy sl ligomiils
Pl g (Bly (sba3yge b dalye Cuo )b dbml sl sl maw 53 Lg)ly WIS B9y 635,54 51 plgemiils (uienls) ol

Medical Education Journal, 2023; 12: €3



The Training Course Based on the Flipped Classroom for Undergraduate Students of Occupational Health q

Cado ).ul.» Ol shienls, y A3|93L;a L;\S)l.mﬂ 6350 Cuoyd pimad g b Lblgd anlge OT L) o.&.;J NS U..JL@
9 0,5 Culan J0148 dy50 y Siee (6350 bl p Gbeomiily (6,80 Guols dslllas (0 (WW-IY)amd o ial38l 1) (gliw
bl b alaly )3 bgmeaily Sy ol lis zuls b RR1 Jobs ddlllas > S )lie (6,50L 5 0y50 Lo g e ol
UL’W‘J W) LS’L))l c_;5l|a.n C.sz 5 459)19 u»% 5 DMAI.'S?AT p‘.ma.n OO d))g)lf cj).) 30 909> dl!bw?ni .)).3)15 d‘).g
Cew S Ml LSl (550 i )l a.\:;j 2 Sl =l s Sy bzl L;.\.oi)lfsy 9 uf:ln] 2 Nlgy o Ego90
o lee 29100 5 hgrmisls s SS 5 Wl Sl a2 (e @l byl 653k 2 gy ap> NS b
D)3 (b cenl (6y50k = (a3l a5 U 2, sao)le by (VT el ol SIS (gilugyls 5 Sy
AU gl aianldy 5 553k 2 lacs Soilul g ailejl bt il g s Covlio sl @9 ly WIS oy (55,54
Oned 0 Coto guoly dadpe (g plcillasl o Ml an il o5gdy (S Hlie (6 50L lasre 4 lesndily il cute
2 )8 6350 Cooal wtagil S b)) gllas g ;3 90l (9263, g (Sbel Ll )3 bgmitily Sy e

P g g

p5Y 355y dllie (B .l oddplonil (g a0l (o3 ml) Claio Lo S50 Jlo coles L e Ve U5 Lojgy
oles ST g a5 WS (6 en Buiod pl )0 &S gldd s cudligg i)l bgmeiils 5 aly

Medical Education Journal, 2023; 12: €3



Ve Dl 5 (5)lse M6 Wl g, [glad o iy a2y gl Gy NS 1 (Kso (B0l 0190

References

1.Goddard RD, Hoy WK, Hoy AW. Collective teacher efficacy: Its meaning, measure, and impact
on student achievement. American educational research journal. 2000;37(2):479-507.

2.Strelan P, Osborn A, Palmer E. The flipped classroom: A meta-analysis of effects on student
performance across disciplines and education levels. Educational Research Review.
2020;30:100314.

3.Oudbier J, Spaai G, Timmermans K, Boerboom T. Enhancing the effectiveness of flipped
classroom in health science education: a state-of-the-art review. BMC Medical Education.
2022;22(1):1-15.

4.Singh K, Mahajan R, Gupta P, Singh T. Flipped classroom: A concept for engaging medical
students in learning. Indian Pediatrics. 2018;55:507-12.

5.Phillips J, Wiesbauer F. The flipped classroom in medical education: A new standard in teaching.
Trends in Anaesthesia and Critical Care. 2022.

6.Abeysekera L, Dawson P. Motivation and cognitive load in the flipped classroom: definition,
rationale and a call for research. Higher education research & development. 2015;34(1):1-14.
7.0'Flaherty J, Phillips C. The use of flipped classrooms in higher education: A scoping review.
The internet and higher education. 2015;25:85-95.

8.Jafaraghaie F, Dehghanzadeh S, Khordadi-Astane H. Nursing students’ experience in a flipped
classroom method. Journal title. 2017;9(1):36-27.

9.Aeidi m, Abdollahi.Mgr. Measuring the effectiveness of educational courses. Tadbir. 2009;200.
10.0h J, Kim SJ, Kim S, Kang KA, Kan J, Bartlett R. Development and evaluation of flipped
learning using film clips within a nursing informatics course. Japan journal of nursing science.
2019;16(4):385-95.

11.Im S, Jang SJ. Effects of a clinical practicum using flipped learning among undergraduate
nursing students. Journal of Nursing education. 2019;58(6):354-6.

12.Kim HS, Kim MY, Cho MK, Jang SJ. Effectiveness of applying flipped learning to clinical
nursing practicums for nursing students in Korea: A randomized controlled trial. International
Journal of Nursing Practice. 2017;23(5):e12574.

13.Kim H, Jang Y. Flipped learning with simulation in undergraduate nursing education. Journal
of Nursing Education. 2017;56(6):329-36.

14.Saunders A, Green R, Cross M. Making the most of person-centred education by integrating
flipped and simulated teaching: An exploratory study. Nurse education in practice. 2017;27:71-7.
15.Youhasan P, Chen Y, Lyndon M, Henning MA. Exploring the pedagogical design features of
the flipped classroom in undergraduate nursing education: a systematic review. BMC nursing.
2021;20(1):1-13.

16.Martinelli SM, Chen F, Mcevoy MD, Zvara DA, Schell RM. Utilization of the flipped classroom
in anesthesiology graduate medical education: an initial survey of faculty beliefs and practices
about active learning. The Journal of Education in Perioperative Medicine: JEPM. 2018;20(1).

Medical Education Journal, 2023; 12: €3



	سابقه و هدف
	مواد و روش‌ها
	References

