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Abstract

The present study was conducted with the aim of standardizing the self-directed
learning skill scale of medical students in electronic curricula. This research is a
correlational descriptive in terms of applied purpose and in terms of nature and
method. The statistical population of this research was all medical students of
Hamedan University of Medical Sciences who participated in the present research
online by defining the desired tool on the Pressline website. According to the use of
confirmatory factor analysis in this research, a sample of 550 people completed the
guestionnaire through voluntary and online sampling. In order to collect the desired
data, an eight-item questionnaire "self-discovery of medical students in electronic
curricula™ was used. In order to analyze the data, first to check the scale factors and
the distribution of the items from exploratory factor analysis using SPSS-28 software
and then to validate the items and factors from confirmatory factor analysis with the
software Smart-PLS-3 software is used. The results showed that the factor loadings
of the items were confirmed in 8 factors after rotation with variance because the
absolute value of these coefficients is higher and the relevant factor has a greater role
in the total changes. Therefore, according to the results of the exploratory factor
analysis, eight factors of self-efficacy, self-management, academic help-seeking,
motivation to learn, responsibility, self-organization, self-control, and self-
evaluation have been approved with 73 items and have a favorable factor load. The
confirmatory factor analysis also showed that the items of all eight components,
except for item five, have the necessary adequacy and the values of the factor
loadings were appropriate and have a good fit. Cronbach's alpha for all eight
components is greater than 0.7, which indicates good reliability.
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Table 4: Matrix of unrotated components

oadl5e oy
Components items
8 7 6 5 4 3 2 1

-0.173 -0.124 -0.123 0.306 0.661 69
-0.238 0.649 43
0.177 -0.196 -0.117 -0.135 0.355 0.631 68
-0.108 -0.168 -0.197 0.181 -0.142 0.631 67
-0.133 -0.128 -0.165 0.331 0.625 71
0.278 -0.189 0.623 33
0.110 0.620 46
-0.112 -0.147 -0.257 -0.156 0.619 39
-0.132 0.123 -0.208 0.607 24
-0.170 0.110 0.195 0.605 48
-0.195 -0.229 -0.217 -0.201 -0.238 0.601 38
0.244 -0.139 -0.282 -0.203 0.600 31
0.134 -0.300 0.600 28
0.302 0.154 -0.211 0.210 0.597 45
0.168 -0.122 -0.218 0.585 41
-0.122 -0.100 -0.233 -0.294 -0.173 0.584 37
-0.182 -0.231 0.581 42
0.153 -0.133 0.251 0.578 44
0.115 -0.132 -0259 -0.201 -0.229 0.572 32
0.164 0.100 0.344 0.565 19
-0.121 -0.157 0.114 0.313 0.565 56
0.284 0.207 -0.277 0.563 39
-0.152 0.125 -0.154 0.180 0.577 22
-0.230 -0.187 0.553 40
-0.214 -0.120 -0.231 -0.130 0.553 36
0.210 -0.109 0.131 -0119 0.300 0.543 47
0.135 -0.250 0.217 -0.129 0.171 0.542 66
0.142 -0.175 -0.295 -0.208 0.540 26
-0.180 -0.107 -0.134 0.290 0.536 70
-0.253 -0.105 0.113 0.533 60
-0.175 -0.106 -0.143 0.531 34
0.127 -0.193 -0.165 0.220 -0.218 -0.108 0.181 0.526 64

.Component Matrix
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-0.219 0.147 0.222 0.524 49

-0.180 0.126 0.202 0.209 -0.277 0.524 10

-0.137 0.506 0.178 -0.175 0.520 21

0.146 0.191 -0.273 0.519 30

-0.272 0.110 0.255 0.273 -0.179 0.518 11

-0.149 0.267 0.108 0.256 -0.267 0.518 23

-0.101 0.205 -0.126 0.329 -0.262 0.518 13

0.188 -0.136 -0.234 0.393 0.513 3

0.112 -0.269 -0.260 -0.269 0.510 25

-0.173 0.456 0.230 -0.231 0.505 20

0.211 -0.102 -0.185 0.134 -0.154 0.501 9
-0.207 -0.225 -0.151 0.295 -0.116 0.501

0.123 -0.127 -0.374 -0.180 0.498 27

0.265 0.230 -0.256 0.136 0.324 0.496 65

0.158 -0/209 -0.235 0.344 0.115 0.494 2

0.152 0.244 0171 0.196 0.490 59

0.165 0.154 0.235 0.173 0.485 18

-0.103 0.298 0.186 0.336 0.483 54

-0.187 -0.191 0.148 -0.359 -0.111 0.477 35

-0.178 0.245 0.357 0.181 -0.179 0.470 12

0.124 -0.149 0.218 0.232 -0.289 0.466 15

0.106 -0.219 0.309 0.164 0.465 88

-0.170 -0.184 0.264 0.183 -0.141 0.431 0.449 55

-0.116 0.130 -0.241 -0.118 0.216 0.218 0.445 52

0.199 -0.146 -0.185 0.234 0.172 0.441 53

0.163 0.151 0.172 0.403 0.440 58

0.196 0.293 0.200 -0/109 0.437 14

0.133 0.113 0.216 0.434 7

0.105 0.249 -0.177 0.256 0.426 17

-0.231 0.123 0.248 0.243 0.185 0.242 -0.152 0.424 16

-0.112 0.142 0.158 0.298 0.422 6

-0.118 -0.317 0.182 0.400 73

-0.169 -0.216 -0.345 0.383 0.393 72

-0.170 -0.140 0.333 -0.130 -0.138 0.383 1

-0.240 0.187 0.136 -0.233 0.270 0.350 61

0.162 -0.107 0.256 0.312 5

0.136 0.104 -0.110 0.461 0.413 57

0.198 0.131 0.330 -0.148 0.114 0.433 0.323 63

0.128 0.358 -0.170 0.416 0.406 62

0.321 -0.247 0.382 0.275 0.342 50

0.426 0.127 -0.264 0.130 0.338 0.346 51
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Table 5: Matrix of factor analysis components after rotation (rotated)
CorL:;;Jri;nts Lm‘i\ifns
8 7 6 5 4 3 2 1
0.673 32
0.656 31
0.650 27
0.646 38
0.623 39
0.620 25
0.615 27
0.553 26
0.547 33
0.521 41
0.513 29
0.502 28
0.494 36
0.462 43
0.448 30
0.440 35
0.402 34
0.398 40
0.387 24
0.358 46
0.354 42
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0.678

0.649

0.558

0.544

o | B N W

0.540

0.507 19

0.443 18

0.406 49

0.355 44

0.352 9

0.349 22

0.258 5

0.667 63

0.649 62

0.631 65
0.585 58
0.569 57
0.521 55
0.513 64
0.469 66
0.386 59
0.640 12
0.555 10
0.549 13
0.546 15
0.508 16
0.505 14
0.450 11
0.398 17
0.293 6
0.287 7
0.660 72
0.621 68
0.589 71
0.538 69
0.228 0.438 73
0.687 67
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0.657 60
0.500 51
0.467 50
0.420 52
0.379 53
0.363 45
0.689 20
0.688 21
0.541 23
0.344 54
0.316 70
0.273 47
0.456 61
0.353 48
0.343 56
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Table 6: Classification of the components of the self-- directed scale of students in electronic education

[P 4565 o lasd laadlyo
items Item number ~ Components
w23 bl ) Jeass 4 bgje Gl (5 o wilgi oo S 551 32
If 1 try, | can do the hardest homework
@S I p3g slp |y CleMbl Wl 0 31
I can find information for myself
prSen b oS 3 1y Al 5 oz 21 :
| learn the most complex things in class 2ol 555
38 self-efficacy

Py (295 0p00 aliste (gld yoyd )0 wilgs oo

| can get good grades in different subjects

P9 llao e 920 28> 5 (g5 & o3 ploni] 8 adlllas olsi oo 39
| can read well enough to understand the material exactly

ot oS o b p )5 S &) > Alae o Se Wl

25
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| can understand the most difficult course material | learn in a semester

OB s ;50 (dild 4 ) porde S 265 4 oilgie 37
| can explain a concept well to another student
o plsl oS 5 Lol psbos 1y pl deans g @il oo @38 (W 51 26
If 1 try, | can complete my academic tasks in class
Py oS ) plasd S ol axsiS )3 a8 e sl pilyi o 33
| can apply the practical skills | have learned in the past
oS (0 oMl (o5 4 ()l g (S 5L @lie Sl 4
I use physical and internet learning resources well
oS e 295 1) plidwacs Slial pmd oo e 5 29
| prefer to determine my academic goals myself
£ sl 33 slagsiailys & 28
| believe in my abilities
s oollan 5 Slas i b oligS Bains o oyidg 36
| have good performance in writing a short research paper with good quality
w5 o Jelo 5 (plnen 1y Al S U sl L 390 AL 43
| collect and analyze the information needed to solve a problem
e YL Sladgs pags 5l 30
| have high expectations of myself
als Jld o8y M slaeow 5 35
| actively participate in class discussions
o woMSor gy g sl Slysu plin jd adly flojlw (o)l cusladl wles o 34
w23 plsl
| can take organized notes during the professor's lecture and classmates'
discussions
oS e A pags ) aglul pl sl 40
1 gain the respect of teachers
23S sleze! plig pS3b 3yt slp (ye 4 Al3 oo 31,81 Ay 24
Other people can trust me to advance my learning
oS oo s |y gl g (g Lo ol 5 S ) i3 46
Before making a decision, | check the relevant facts and organize the results
S o (pilolo 23l Sead BB g plaie & (g520 @]y (> Clegdge 42
| organize the subjects in a way that is more organized and understandable
oS (o 03l g 5l (93 3
1 use my time well
oS e s Caghyl ) mla)lS 2
| prioritize my work
ol Lilain 5 siopllss pl g S0l 4 .
My learning is organized and logical e
i Lo o0lia] e (g o) 40l ) pl laans SMSia o 1 - ;;'efment
| use a specific plan to solve my academic problems
w30 ol pasd adlas gl ) dnne slap)lej 8
I allocate certain times for personal study
19

oS o S 3y2elp P393 plig Sl Clanl 59053
| plan my own learning goals
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Conl C53 (g0 e SO lee Sl 4 )l ol 18
| believe that my management skills are good
[y (00 3 G o300 sl ]y (o> RIS e 49
First, | do the coursework, then the extracurricular work
S (o (s 9 Sl il ]y 398 3 )Slae 44
| record, note and check my performance
i oyl Cute 3,3 9
| am a positive person
ol YU (63,8 3 ikl pl Luass glayls 22
I have a high personal standard in my academic work
S o 55 305 (JSialine S 53 5
| focus on a problem
oS o Jlg Lo poMSan 5l (> BI85 3590 1 63
| ask my classmates about homework
oS oo SoS ilize (glog Sl (opd syl 62
| get help from different groups in my homework
xS o <SS U3 331 5 s> JSeto gl 3 65
In case of academic problems, | get help from knowledgeable people
oS o 2ol sy IS ploxl 3 )03 sladygil b e 58
According to the feedback of others, | make changes in doing the homework
oo g 0503 51 o1 g2 Cap b bl joguas > > IS pladl 31 L 57
Before finishing the homework, | ask others about whether it is right or
wrong 2l S8
o oo Juitol (liogd (25l 5 oy BT s plosl (ol % s
| welcome the evaluation of friends to do homework better Academic
B0 by wiliogd (sl plais S ol 1) aox] 64 assistance
1 will explain what | have learned to my friends
P50 S @S J> (sl 5Ll 66
| get help from professors to solve my problems
oS o s p395 1) 3 )Shos (e oS Dle 59
| determine my own performance evaluation criteria
S 50 2950 (29) 0LIS L eyt SISl il 5 12
| deal with new ideas with openness
oS o Sl pluel i g 6550k 10
| feel satisfied with learning new things
S o OV olas] @28 iy |l 13
| feel happy about my progress Sy o5l
d9dse pllrdgs el ol o8 Sl 39 LIS Wlgie o 15 S5k
Because | can prove my ability, it makes us happy Motivation to
oS 0 3 olas] (60l 4 Cons 16 learn
| feel the need to learn
P S (831395 ) il 5l 14
| enjoy the challenge
e il s slaon] ol L 11

| critically evaluate new ideas

10
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I think | will have a good life in the future by studying
prS e oy laldl 6
| learn from my mistakes
i o1 365 (63,5 clacudgione 4 7
| am aware of my personal limitations
S (o0 )8 loyiee 395 (sl (wMSon L NS 2
| treat my classmates with respect in class
il Clgtue o (oo (o plidiass sl 68
| try to be responsible in my academic work
w22 plxl (g a |y byl S e B & S i giae
| try to do things well responsibility
oS 5o Cdgiun ol plgw)> AT (92 cusps b Lale JUS 69
| feel responsible for whether my homework is right or wrong
oS o Lais 1) pags el bl b LM 51 sl plSin 73
| keep my composure when criticizing the class or the teacher
oS (50 oS 298 ol IS 3 ()5 sl )5 (B 67
When something needs to be done in class, | help
PS5 5o S8 5 UsS @lio Sl o0y 5SS sla)lS 60
| get help from various sources in research and teaching work
S adlas jogasie oS 51
| study in a special place )
pyiee iokae adlas oo il iadlls g9 51 50 gl
Before starting the study, | make sure the study place is clean orgaﬁ?zlgtion
it plato pl w)d (sl Ayl Cawd 5 b Cudlal gyl &S5y 52
I am regular in keeping my notes and textbooks
tSan b e SN g pulio 53
1 will underline important concepts and information
wiSse 02lsl yig (5 y52k sl 1) e bl 4
| prepare the environment for better learning
(lacde 0od)(- 5z plar 45 ol L)eS plotsas) wio Al ya el 4 20
I have reached this important stage that (I need to know why...?)
(Understanding the reasons)
(Sen Sl il a5 )15 L) & ol o ol 2 21 .
It is important to me that (I need to know why?....?) S5
S o  pdg> |y oo Shos g lapranal Culgine 23 Self-contro
| take responsibility for decisions and actions myself
P35 5o el p3g> ] 54
1 will test myself
oS e S 1y gl il L 3 ST e ) S8 70
| check the assignments before the teacher assigns them
oS 90 ) sk sl gl 4
| review the previous tests
P S 5o SaS ARl jl gy jlo 5)90 SleMbl &y olitd (gl 61 bjslses

| get help from the library to get the information needed for the course

1
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wiSae y9pe |y Lswyd glo SUS 5 bacaslasly 48 self
| review notes and textbooks assessment
P Al bl 4 cadllas jlax 56

After reading, | evaluate the material
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Figure 2 Structural model of self- directed scale for electronic education (based on factor loadings)
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Figure 3 Structural model of self- directed scale for electronic education (based on t value)
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Table 7: factor loadings of the determined components of the combined learning model
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21.27 0.677 32
27.58 0.700 31
19.18 0.607 27
24.71 0.691 38
27.78 0.700 39
18.17 0611 25
23.46 0.690 37
16.73 0.606 26
23.95 0.668 33
22.35 0.634 41 R
0.596 0.932 0.923 16.83 0.614 29 S0y
18.44 0.641 28 self-efficacy
2161 0.629 36
23.13 0.661 43
15.25 0.564 30
1591 0.550 35
16.01 0558 34
14.43 0581 40
18.34 0.626 34
17.52 0.594 46
16.75 0576 42
24.33 0.697 3
21.08 0.651 2
19.40 0617 4
13.94 0539 1
17.30 0.581 8
0552 0.865 0.829 2255 0.679 19 S pedss
18.29 0.586 18 self management
20.23 0.596 49
1851 0.603 44
14.75 0537 9
17.79 0.603 22
7.36 0.635 5
15.37 0.600 63 ,
0509 0.861 0.820 19.70 0.644 62 e ol SeS
27.44 0.717 65 Academic
21.29 0.657 58 assistance
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20.17 0.630 57

18.81 0.635 55

20.98 0.647 64

20.19 0.637 66

15.63 0.583 59

22.29 0.656 12

21.05 0.686 10

20.07 0.693 13

17.06 0.637 15 Y
0570 0.853 0.808 14.20 0.601 16 $x5

16.72 0.561 14 Motivation to

20.39 0.624 11 learn

12.52 0.525 17

12.32 0.520 6

14.15 0.545 7

14.61 0.656 72

37.28 0.824 68 .
0.565 0.864 .804 47.27 0.832 71 Sy

52.03 0.836 69 responsibility

12.69 0.569 73

20.91 0.633 67

18.09 0.616 60

16.00 0.598 51 o ilused
0.584 0.813 0.737 13.85 0.590 50 IS5

16.88 0.634 52 self-organization

14.27 0.609 53

23.66 0.654 45

37.21 0.801 20

4558 | 0830 3l SSres
0543 0.824 0.709 5248 e > o

17.07 0.579 54

23.11 0.679 70

27.73 0.722 47 Llses
0.573 0.815 0.717 12.29 0.528 61 R0

34.31 0.784 48 self assessment

25.89 0.697 56
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