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ABSTRACT

The COVID-19 pandemic has significantly impacted the
Received: 07 April 2024 education system worldwide, leading to a sudden shift to virtual and electronic learning. With
Reviewed: 09 June 1403 the closure of schools, remote learning has become a major challenge for every education
Revised: 06 July 2024 system. It is clear that if new physics content is taught using traditional (conventional)
Accepted: 22 August 2024 methods and not utilizing innovative teaching methods appropriate to the content, the new

goals of the physics curriculum will not be achieved. Physics, by providing the ability to
understand the relationship between observed phenomena and the concepts and laws

KEYWORDS: governing the natural world, expands the mind in such a way that prepares individuals well
Context-Based Approach for participation in society and solving future problems and crises through scientific methods
Self-Efficacy and precise planning. The use of active teaching methods, especially a context-based
Static Electricity Topic approach, plays a fundamental role in understanding physics concepts. The present study
Self-Regulation aimed to investigate the impact of context-based physics education on the learning, self-

regulated skill and effectiveness of students in the virtual learning environment.
The present research method was a quasi-experimental pre-test - post-test design

* Corresponding author with a control group. The statistical population of this study included all 8th-grade students
£2 f.khodadadi@cfu.ac.ir of the first secondary school of the Enghelab school in district 2 of Mashhad in the academic
@ (+9851)38784000 year 2020-2021. Using the available sampling method, 60 female 8th-grade secondary school

students were selected from the Enghelab public school. These individuals were randomly
divided into two groups of 30 students, an experimental group and a control group. The
experimental group received a 90-minute Curriculum-Based Instruction intervention for eight
sessions while the control group received traditional instruction. The subject of the research
was static electricity. To collect the data, the standard self-regulation questionnaire by
Bouffard et al. (1995) and the standard self-efficacy questionnaire by Sherer et al. (1998) were
used. In this research, researcher-made questions were used to assess learning. The test-
retest method was used to determine the reliability of the instruments. Both groups were
evaluated before and after the intervention in the virtual space using the researcher-made
learning questionnaire, the Bouchard self-regulation questionnaire, and the Sherer self-
efficacy questionnaire. The results of both groups were examined and compared using
analysis of covariance, standard deviation, and regression.

The results of the analysis of covariance test showed that the difference between
the post-test of the two groups in the variable of self-efficacy (P=0.001, F=72.86) and self-
regulated learning (P=0.001, F=80.90) was significant at the level of.01. Therefore, it can be
concluded that there is a significant difference in the scores of self-regulated learning and
self-efficacy between the experimental and control groups in the post-test. The results also
showed that the adjusted mean of the physics scores of the experimental group is higher than
the control group, so the physics education with the context-based approach has an effect on
increasing the learning of students in the first year of high school.

Based on the results of the present study, despite the educational limitations in
the virtual space, it can be concluded that the use of a context-based approach in teaching
physics has a positive impact on the self-efficacy, self-regulation, and learning of middle
school students. This method, by creating diverse learning opportunities, leads to increased
knowledge and a broader understanding of the topics in electricity physics. Since physics
covers a wide range of subjects that prepare individuals for participation in society and solving
future problems and crises, the use of active and context-based methods in physics classes
can create an effective and practical educational system. It is suggested that to achieve a
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dynamic and creative educational system, active and context-based methods should be used.
This will lead to the creation of intellectual transformation and fundamental changes in the
structure, methods, patterns, ideas, and attitudes.
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Table 1: Research Stages and Content of Conducted Sessions

Steps and sessions of the research jiags olud> g Jol e 75

Stage al> o
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Stage 1 Jo!
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The teacher created the educational environment by asking questions and using images, and invited the students to

collaborate. This participatory approach provided the groundwork for active learning by the students.
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Questionnaires were distributed to assess variables such as self-regulation and self-efficacy in the experimental and

control groups, and the results were compared. This enabled the evaluation of the impact of the teaching method.
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A pre-test on the topic of static electricity was administered before the start of instruction to assess the initial
knowledge level of the two groups, enabling the examination of the extent of learning.
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Stage 4 o L=

A teaching model for the topic of static electricity was designed based on the context-based teaching method for the

middle school level.
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Steps and sessions of the research _isgh Olud> g Jol e 7,8 Stage al> e

8 instructional sessions were conducted in the virtual environment for the experimental group (context-based
instruction) and the control group (traditional instruction). In the context-based instruction, the teacher used real-life
examples from the students' daily lives and explored their experiences in the surrounding environment to explain the

concept of static electricity. Relevant aspects of static electricity, such as the sound of thunder and lightning and clothes
sticking to the students' bodies, were discussed, and the students presented ways to reduce static electricity in the

virtual class group.
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Stage 6 il

A post-test on learning was administered one week after the completion of the instructional sessions.
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Stage 7 les

The self-regulation and self-efficacy questionnaires were administered to both groups.

ool i 1 g liygesl 10 09,5 95 gl dunnlie

Stage 8 lis

The results of the tests and questionnaires were compared between the two groups.

pled g ol adls 1) Jloys 4 SESol ailiws 425 Gligal sl
slagis, b oligelmls a8 STxsl 4 (IS 055 50 1)
1, oSS ol atiailys oo b Gdlo b ol 6 51 ooliztl aiile cakieo
Gl b S0l il e 0T 2300 5l plae il Jlss 4
Lole gy 5 SarSIlL pgre dapl culaa b apy 1)
Sl sl

GBS Sy 09 jlenals i (ST iy oS Gligel il 5l (S
ot 5ol s Gl 055 4 olid Lol g9, Leaigs Olz 5 LeaS
«(gilme 03,5 0 LIS STl 4 (NS (g5lme 09,5 0 1) 053
ot Ol w510 wld al 950 0 Jelai g gy 4 el 2l
o) (nl 5o S sl g (c2le ) porde wd el Jolsd
29d Gl 5 S50 Gligel il bawg (s sk

o Sl gladSisy coley s apne (Sales b ol il
ouls oloul slalas 550 0 oyl 5l pdee ¢ Gl 00 SHL 5L slas
Saclsz 2y il o o5 1y plalao cle (gl 53k el
Jolai b Glygal ils dpmp JIges o oo Sloml S5 L (ljgel sl
e 5D 150,550 i |y S s Alpann 1S g ;0050 b e
SEolseloiils s eans 3p 5 aey e WSl casl
e e Jlge 4 ly 5o 5 0005 olS5 1y ol gl (sloo ey
Joles yo g ol Wl (Sl Geel s s 98 g las slml cle
s ol g S b A 2SIl g (590l 1S (rer s
oy U 5o oSl A U 51 (56 NS el il
orl 5 Oliseloils sleJlis s ,S loxiel 1, sl ol 5 wis,S
> e ol o pligelgidle il eals @Y Gl S jo s
Lol on @ ol g8 2 bosile b oy (85 o5 ) S
) ilisee slaol, il o lagl iols )13 w8550 oo
S 1) O A Sl a8 (sl 29, 5 (plaphed g wio )5 loctal
Mas l> o el j0 1000, @l)1 LIS (g5lxe 09,5 ;0 wisls alowil
5 LSl gably (S5 50 a2 g b (30l 2l

25 agmeainey (igel oy sl ey Ban b Sheghy gy ol
) V4 —..\4595 d)Lo.u é}ww‘ o0 f‘#wwj)bwl.u
Sisel 0 rs JB slacusgame a4 e (raghy pladl ol
5 oS sl 35790 4SS silne sl 5l 0ad (5,58>
6L4.9 B L’M.bsj.: J}‘).A ),u.u..q Lg|).>| J.Jé Cyeod o ] 009 Q")}“’"
che bl slr osesliim il o ol 48,5 & 50 g3l
slad 5o Sho dli 2SIl Gore 5590 40 yligel il LB il
50 el ol b a8 5 )18 lsal il (LSl s (o5l
5 ilejl (sloog S el l Silo god50 nl a9 LSy 09,5 50
i eSS s SIS 58 Eou 050 0 Sledlbl a5l s
A b Gymmoain Go390) Jias oo «ialojl 05,5 (535 32 g
(g opl yo eolatwl 8,90 Uiigel b Il glaads Ae aul>
i 4l o b L Ay S| s ige] dud A gl
s i90] U5 09,5 051 srmedinn; 9,509, b Sl alawgio 050
o> slaanl b ) Lolol gz ) B .is S 2l s 1,
s 5ol Gy b aalie ) plisel il (55050l jsmmeainn;
RS PP Y CCOUNIC. || [IPE ST S WOSY PR [ES)
a4 ogtre DYl5w b L g ojls sauSculan i plas ¢ jgreding
axgi 03 (S 9 Blbl L 4y i B aiS o SIS (550 2l
EPoNlS s GBS a4 o b RS e Loy wus
Slgiome wlae (s a5 by 50 o blie o [FVgFALLSls 0
Lasdi 5 o3 o )8 O‘j}ciuidb Sl je 4 bSK 1) pwys oLS
Soygal gy 4l glp aiie Sledbl 0s5 S lgieds lais
pole S 5 Sl A S| s gy 555« podine)
Ao dnne o5 Salea bgas olhb ol dawgie 0,90 piiin
a1 U5 s lalesl 05,5 99 o (sl (3lme sld o >
25 |y A SN oo (o) gy 5 j97me ey by, L plae
IS 5 esrie il Ghigel aney ol (bjsel wsale
B 0,5 ooliiwl cusyd ol 5l plae g ligel tils sl wdlSan



F.Khodadadi Azadboni, F. Sedaghat

(AY+) Clouo aidyd g ol golslas aebls

,

3 o Pl o (6,50 Kl aSams co LS Y Jeu gl
Loy T OFUPY) 35T s 4 s (FEIET) il 05,5 35050
O3e3lom 5 (FYN ) GgesT ey 0uSilon (s ol als 201381
ol s cpl 09l el cslive JSlaiz Sglay S 0,5 (F4/Y-)
A 055 650l psmeninn; 9,805, b Si5d (ajsel 45 e oo
JOUE PSSV SO FIRK OO [

0393l Dol (ks 135 g0 oamliin Y jlag0i )3 a5 b lan
YPIPY g YUPY oo 5 4 cGinlesl g8 (ot 51095 ga3lm 9
el Fo IV 5 FYN e e s S 05,5 40

5 0soilom 5 Sepd Dlped Jlae Sl 5 Sk Jgux
Slyod eSileo o o i 1) S5 5 Galos sloeg S (h905 1
0903108 & Samd OOV) (talosl 09,5 (galm 5o S
05595 i eSiles cyas e ilie yo el 4zl LT3l b, T (VVIVY)
05 gy iz gl S 9,5 (VWA (g0l om s VTIAY)
Sk jgmedien; 5,59, b Sujed Bi9al 23l 5l lis el ool
Sl l5eel giils

0393 et L0 yad (52 ilos 1095 g0 alixdo ¥ jl0500 10 4S5l lan
5 VOV g WIVY i 5 s estalejl 05,5 Sused Slyad (503l 5
sl VYA 5 VYAV a5 s o J S 05,5 5o

il lssS el slo 8 e
Sl p3Y (g ek Wiz g (S pite ST illgeS Sl plow 5l LS
ghe & Joux elulp 85 I3 cmyn )9e ) slaans)d
5 Gl 053 pardiiog (650l slajiie ln slolae
3 osls ¢l by aiins Jlolias g sl #1000 51 YL (g 80L

3,5 oslaal el )l sl bol 5l olsise 5 1,55 0 Sl @ies

S e 50 s 50l s sl e ) JSC5

N

Fig. 1: students' examples in the production of static electricity
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Table 2: Mean and Standard Deviation of Self-Regulated Learning Pretest and Posttest Scores in the Experimental and Control Groups

Control Group J ;S 05,5 Experimental Group isle;] 09,5 Number oloss Test 505! Variable ,.xe
S lastiwl 8l ol o lastewl 8l =il
Standard Mean .Sl Standard Mean .Sl
Deviation Deviation
931 35.40 9.20 34.80 30 Pretest (yp0)] siun syt 6,55k
9.27 34.43 9.27 40.77 30 9031 msPosttest Self-regulated learning
B Experimental B Control Group J ;S o5,5
o 11 ¢ ™~
Group islejl 09,5 g
ﬁ: [a2]
0 wn
5 ° §
I m
PRETEST (4e3] Uiy POSTTEST se;1 (s

SELF-REGULATED LEARNING
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Graph. 1: Mean of the pretest and posttest scores of self-regulated learning in the experimental and control groups
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Table 3: Mean and Standard Deviation of Pretest and Posttest Scores of Self-Efficacy in the Experimental and Control Groups

Control Group J ;S 05,5 Experimental Groupu‘:.iu)'—l 09,5 Number oloss Test 505! Variable ,.se
3l ol B 3 lailewl Gl il B
Standard Mean (Sl Standard Mean (. Silee
Deviation Deviation
9.21 42.10 9.33 39.67 30 Pretest 903l i Self- iy 5l 55>

8.82 40.70 9.67 46.63 30 Posttestg,;.)flﬁ Efficacy
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Graph. 2: Mean of the pretest and posttest scores of self-efficacies in the experimental and control groups
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Table 4: Mean and Standard Deviation of Pretest and Posttest Scores of Physics Grades in the Experimental and Control Groups

Control S Experimental _isle;l Number slass Group o5, Variable ,.x:0
de el e _ sl ol sl _
5 lasliw] 8l il Mean o .SiLo sl Bl o Mean . Sila
Deviation Standard Deviation Standard
291 12.87 2.78 12.77 30 pretest 551 i Sopb e

2.50 12.80 2.58 15.70 30 Posttestoyﬂw Physics Scores
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Graph. 3: Mean of the pretest and posttest scores of physics grades in the experimental and control groups
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Table 5: Normality Test of Data (Kolmogorov-Smirnov) for Self-Regulated, Self-Efficacy, and Learning
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Table 6: Homogeneity of Regression Slopes for Learning, Self-Regulated and Self-Efficacy in the Experimental and Control Groups

wol3laz o

S)lle F hgdore (eSiles Slygdore gge2 Dependent Variable aiuoly
N Degrees of 219 R
Significance Level Mean Squares Sum of Squares
Freedom
0.23 1.46 19.53 1 19.53 Self-regulated  jonlaiiogs>
0.20 1.67 21.81 1 21.81 Self-Efficacy  (gowl 5 345>
0.06 3.57 9.74 1 9.74 Learning G5l
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Table 7: Results of the Univariate Analysis of Covariance on the Mean Scores of Posttest Self-Regulated Learning in the Experimental and Control Groups
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Table 10: Descriptive Statistics of Self-Efficacy in the Two Groups after Pretest

Adjustment
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Table 8: Descriptive Statistics of Self-Regulated Learning in the Two Groups after
Pretest Adjustment
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Table 9: Results of the Univariate Analysis of Covariance on the Mean Scores of Posttests Self-Efficacy in the Experimental and Control Groups
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Table 11: Results of Univariate Analysis of Covariance
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