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Background and Objectives: Education and improvement of human behavior with their 
surroundings, is the key to solving environmental crises. This shows the necessity of 
implementing environmental education programs on a large scale through electronic learning 
for citizens. In order to successfully implement e-learning, it is necessary to design a suitable 
model; therefore, the purpose of this research was to design and validate the model of e-

learning in environmental-citizenship training. 
Methods: This study was conducted with the aim of designing and validating the e-learning 
model in environmental citizenship training. This study was exploratory in terms of thematic 
nature and applied and developmental in terms of objective. This study was carried out in two 
phases; in the first phase, which was done with the meta-synthesis method, related domestic 
and foreign research available in the databases and libraries of universities or government 
centers were investigated and semi- structural exploratory interviews were used. According to 
the inclusion criteria, the content review was done on 150 researches, and 22 experts were 
selected to be interviewed in a purposive way using MAXQDA. The kappa coefficient (or Cohen's 
kappa) was used to measure reliability as well. In the second phase of the research, the 
validation of the model was done using a 5-point Likert scale survey, which was given to 42 
experts in education, environment, electronic education, citizenship education, and in the 
second step, after collecting information, the data were analyzed using the method of Structural 
Equation Modeling (SEM) with the Partial Least Squares (PLS) approach. 
Findings: Using the meta-synthesis method in the qualitative part of the research, 15 
components and 49 items related to the EEC model of the environmental citizen were 
extracted. Cohen's kappa coefficient confirmed 0.95 reliability of the designed model, which 
was at the level of excellent agreement. According to the findings of the quantitative part of the 
research, all factor loadings in this model were evaluated as very favorable or acceptable. The 
value of Cronbach's alpha for all components was above 0.7 and the combined reliability value 
for all variables of the model was above 0.6, which indicated good internal reliability. The 
average amount of extracted variance in all of the model structures was above 0.5; therefore, 
the divergent validity of the model was also confirmed. The coefficient of determination R2 for 
all of the model structures was evaluated as significant, and the appropriateness of the fit of 
the structural model was confirmed. The extracted effect size also showed that the quality of 
the system (Q2=0.795) had the greatest impact on the model. The values of t in all paths of the 
model were greater than 1.96. According to the results obtained from the modeling of structural 
equations based on the partial least squares method, there was a positive and significant 
relationship in the designed paths between the components of the model. 
Conclusion: The items and components introduced in the design of the proposed model were 
also approved by experts. The designed model can be effective as a management tool in 
strengthening the provision of useful training and improving educational performance in this 
field. Also,  the development of such models can help the decision makers as a guide to improve 
the education process to adopt a suitable policy for investing effective factors in the adoption 
and development of this educational approach. 
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 wă½vÀzv Ç¾¤Æñ wzć ýÿ¾¤îõvĊîĈI É ĊāĀwăć  ÿ Ç¿Āùjĉñ¹wĊ¾ć â£ĊĊ¡v¾  

 º«ć  v ¿v Ăí ¢Åv ā¹¾íĉü  â£ĊĊ¡v¾  ùĈûvĀ£  ñv¾å ¢Ą« ½¹ Ċ¾£¾    û¹¾í

 Ç¿Āùjwăć  ´ù ºýÿ¾ĄÉĊÔ¿ĉ¤ÆĈ  Ăă¹ ½¹ Ăîýj üúÑ )¹¾í ā¹wæ¤Åv  ćwă

·vĊI¾   ć½ÿwþå ¿v ā¹wæ¤Åv¡wÕw{£½v ÿ ¡wÝĒÕv ćwă  $ICT#  ćv¾z   ãvºăv  

ĈÉ¿Āùj  ÈĉvÀåv  Ă¤åwĉ  ¢Åv  ÿ  Ç¾¤Æñ   ć½ÿwþåćwă  Ăî{É  ¦Ýwz   āºÉ  

¢Åv  w£  É Ċ āĀćwă  ñ¹wĉĊć¾  ýÿ¾¤îõvĊĈî  Ăz  ½ĀÕ  òúÊ¯Ċć¾  ôùwî£  ĉ ºzw  )

Ă¤{õv  ĉñ¹wĊ¾ć  ýÿ¾¤îõv ĊîĈ  ½¹  ©½w·  ¿v  ½ĀÊí  ĂêzwÅ  ýđĀÕĈ¾£ć  ¹½v¹   ÿ  

Ăz  úăĊü  õ¹Ċô  ¡wÞõwÖù  zĊ¾¤Êć  ~ ĊûĀùv¾  vĉü  ÛĀÑĀù  ÷w¬ýv  āºÉ   ¢Åv  

½ĀÕć  Ăí  ©Āù  vĉü  ¡wÞõwÖù  ½¹   ºþ¯  ówÅ  ·v Ċ¾  Ăz  õ¹Ċô  É ĊÛĀ  zĊ ½wú ć  

ÿĀíĉº  ,4  ÿ  ñv¾åĊûºÉ¾   Ç¿Āùjwă ć  ýÿ¾¤îõvĊîĈ  vÀåvĉÈ  ĉĂ¤åw  ÿ   Ă«Ā£  

Ăz  ûj  v½  zĊÈ  ¿v  ~ĊÈ   ½ÿ¾Ñć  ā¹¾í  ¢Åv],0(,2.[ 

Ăz  vĉü  £¾£Ċy  Ç¿Āùj  ýÿ¾¤îõvĊîĈ  Ăz  ûvĀþÝ  ĉîĈ  ¿v  ÿ½ĉ wă¹¾îć  ĉñ¹wĊ ¾ ć  

ùĈºývĀ£  ½¹  èê´£  ĂÞÅĀ£  Ç¿Āùj wăć  ºýÿ¾ĄÉ  ´ùĊÔ¿ĉ¤ÆĈ  Èêý  vĉwæ  

ºþí  Óÿ¾Êù  ¾z  vĉĂîþ  ĂæõĀùwă  ÿ  ¡wùvÀõv  vĉü  ÛĀý  Ç¿Āùj  ½¹  ³v¾ÕĈ I  

½v¾ê¤Åv  ÿ  ĂÞÅĀ£  ûj  ¹½Āù  Ă«Ā£  õĀ¤ùĊûw  Ç¿Āùj  ½v¾é  ñĊ¹¾  )½¹   Üévÿ  

ā¹wæ¤Åv  ¿v vĉü  ÿ½ ĉ¹¾î  É¿ĀùjĈI  ýĊºþù¿w  øăv¾å  û¹Āz  ~ ĊÈ  ù¿ĊĂþwăĈĉ  

¢Åv  Ăí  ½¹  ¡½ĀÍ  ĄùĊw  û¹Ā{ý  ûjIwă   v¾«vć  vĉü  ÛĀý  Ç¿Āùjwă  êåĀùĊ ¢  

ùjĊÀ  ºăvĀ¸ý  ¹Āz  )Ă¤{õv  wzĉº  Ă«Ā£  I¢Év¹  ã¾Í   ½ÿwþåć wăć   ¢¸Å ½vÀåv ć  

úýĈºývĀ£  ùm£Ċ üāºþþí  ãºă  ¹½Āù  ¾Úý  ºÉwz  )½¹  vĉûv¾  ¹¾z½wí   Ç¿Āùj  

ýÿ¾¤îõv ĊîĈ  ½¹  Ç¿Āùj  ºýÿ¾ĄÉ  ´ù ĊÔ¿ĉ¤ÆĈ   ½¹   ÈăÿÂ~wăć  ö·v¹Ĉ  

ûvºþ¯  ¹½Āù  Ă«Ā£  ½v¾é  Ă¤å¾òý  ¢Åv  ) ÈăÿÂ~wăć  ÷w¬ýv  āºÉ  ½¹  ĂÖzv½   wz  

 Ç¿Āùjwăć   ºýÿ¾ĄÉć   ûwÊý   ā¹v¹ ºýv  Ăí  Ç¿Āùj  Ăz  ½ĀÕ  öíĈ  §m£Ċ¾ 

 ½v¹wþÞùć  ¾z  wă½w¤å½ć  ºýÿ¾ĄÉć   ÿ  z¾£Ċ¢  ûvºýÿ¾ĄÉ   Ăå¾³vć   ¹½v¹  

],3ÿ,4[)  úă ¿vĊü  ·¾z ÿ½Ĉ  ¿ÿ ºþýwù ûwêê´ùĉ¾ć    ÷ºévÿ    ûv½wîúă

]-+[I  öÅĊúĈ  ]-, [ÿ  Æ³ĊþĈ    ûv½wîúă ÿ ¾Ąù]--[  ³v¾Õ Ăz ÷vºév Ĉ  

Å½¹ Ăùwý¾zĈ  v¾zć   Ç¿Āùjwăć   ºýÿ¾ĄÉć    ¢·wþÉ ÿ Ã½vºù ½¹

 ¡½wĄùwăć   ºýÿ¾ĄÉć  ý ¹½ĀùĊ¿w   Èýv¹ ā¹¾í ûv¿Āùj  ā¿ÿ¾ùv ów³ ¾ă ½¹ Jºýv

ýĀþí ºýÿ½ Ăz Ă«Ā£ wz ûvºýÿ¾ĄÉĈ  ýwĄ«Ĉ  ÆzĊ½w  zĊ¾¤Ê  úă ¿vĊĂÊ    wz

 Ç¿Āùjwăć  ýÿ¾¤îõvĊîĈ  wþÉjĈĉ  ~Ċvº  z ĂéĒÝ ÿ ā¹¾íĊ¾¤Êć  ¼~ ĂzĉÇ¾    ÿ

ĉñ¹wĊ¾ć   Ç¿Āùjwăć  ýÿ¾¤îõvĊîĈ  v ÿ ºý½v¹ĉü  ¤Í¾åĈ   ûj ¿v Ăí ¢Åv

ùĈûvĀ£  Ç¿Āùj Üæý Ăz wăć  áĊ¾  úÅ½Ĉ  ÚýĊ¾   Ç¿Āùjwăć   ºýÿ¾ĄÉ ć  

ā¹wæ¤Åv  ¹¾í  )¾í»  vĉü  Ă¤îý  ½ÿ¾Ñ ć  ¢Åv  Ăí  ½¹  Ç¿Āùj   ºýÿ¾ĄÉ ć  

´ùĊÔ¿ĉ¤ÆĈ  öùvĀÝĈ  ÚýĊ¾  â¤ùĊ wă¾ć  Þú«Ċ ¢¤·wþÉĈ  ºþýwù   ²ÖÅ  

Î´£ĊI¡Ē  IüÅ  Æþ«Ċ¢]-.(-0[I  ôùvĀÝ  Ýwú¤«vĈI  òþă¾åĈ  ÿ  Āăĉ¢  

´ùĊÔ¿ĉ¤ÆĈ  ]-1ÿ-2[  ý ĊÀ   wă½w¤å½ ¾zć  ´ù ºýÿ¾ĄÉĊÔ¿ĉ¤ÆĈ  §w£Ċ ½v¼ñ¾  

ýÿ¾¤îõv Ç¿Āùj Ă¯¾ñv IÜévÿ ½¹ )ºþ¤ÆăĊîĈ  {Åwþù ¾¤ÆzĈ  v¾zć    ½¹

 Ç¿Āùj û¹Āz Ã¾¤Å¹ v¾z wăć   ½v¼ñ¾§v ÿ ĂÞùw« ¹v¾åv ÷ĀúÝć  zĊ¾¤Ê    ¿v



ûv½wîúă ÿ ć¾Ċ{É ºú´ù ºĊÅ                                                                      $02/         #                                                                    S.M. Shobeiri at el.  

¾Õĉè  Āòõv ÿ Ç¿Āùj āĀ´ý wùv ¢Åv ā¹¾í øăv¾å v½ vĀ¤´ù ÛĀþ£ć ´ÍĊ²  

ĂöuÆù ûjvć  w{ý Ăí ¢Åvĉº     )¹ĀÉ Üévÿ ¢öæá ¹½Āù 

¾¤ñ½Àzĉü  õ¹Ċô  êåĀù ÷ºÝĊ ¢  ýÿ¾¤îõv Ç¿ĀùjĊîĈ  ]-3ÿ-47I    ûvºêå

zĀ¯½w¯Ĉ   v¾zć  ~Ċ ā¹w¿wÅć    ÿ÷ºÝ  £vw̧»  ö³ āv½Ĉ   Çÿ½ wz yÅwþù wă ć  

É¿ĀùjĈ  ¢Åvºz )ĉĄĈ  ¢Åv  Ăí  xw¸¤ýv  ĉì  óºù  yÅwþù  v¾zć  ~Ċ ā¹w ¿wÅ ć  

ù èåĀù Ĉ  ûvĀþÝ Ăz ºývĀ£ĉì  öí ôùwÝĊºć  êåĀùĊ¢  ½¹  ĉñ¹wĊ¾ć  

ÿ¾¤îõvý ĊîĈ  Ăz  xwÆ³  jĉº  )Ăz  ¾Úý  ùĈºÅ½  Ă¯¾ñv  ´ùºýÿ¾ĄÉĊÔ¿ĉ¤ÆĈ   ÿ  

þ°úăĊü  ā¹wæ¤Åv  ¿v   Ç¿Āùjwăć  ýÿ¾¤îõv ĊîĈ  ½¹   Ç¿Āùjwăć   ºýÿ¾ĄÉ ć  

vĉûv¾  Ăz  ÿĉ āÂ  ºýÿ¾ĄÉ  ´ùĊÔ  ¿ĉ¤ÆĈ  ývºþ¯ ĂêzwÅĈ    ½¹ ¢Åv ÷¿đ I¹½vºý

v wz ĂÖzv½ĉü   óºù ÿ ÛĀÑĀùwăć  ê´£ ûj wz Ô{£¾ùĊ¡wê   zĊ¾¤Êć    ¡½ĀÍ

ñĊ¹¾v ¿v )ĉü  ³v¾Õ< Iÿ½Ĉ  ½w{¤Ýv ÿĉzwĈ  ýÿ¾¤îõv Ç¿Āùj óºùĊîĈ    ½¹

Ç¿Āùj wăć  ´ù ºýÿ¾ĄÉĊÔ¿ĉ¤ÆĈ ;   Ăz  ûvĀþÝ  ĂõmÆù  öÍvĈ  ê´£Ċè 

½¹¾Ñw³  ¾Úý  Ă¤å¾ñ  āºÉ  ¢Åv ) 

¢Ą«  ~Ċ ā¹w ¿wÅć  èåĀù  vĉü  ÛĀý  Ç¿Āùjwă  ÷¿đ  ¢Åv   ĂæõĀùwăć   ûj  

wÅwþÉĈĉ  ÿ  óºù  É¿ĀùjĈ  yÅwþù  ³v¾ÕĈ  ÿ  ¬þÅ½w{¤ÝvĈ  ¹ĀÉ  ½¹  áĊ ¾  

vĉü  ¡½ĀÍ   ÇĒ£wăć  ÷w¬ýv  āºÉ  üîúù  ¢Åv  Ăz  ¤ýĊĂ¬  xĀöÖù   ¾¬þù  

¹ĀÊý  )¿v  úăĊü  ÿ½  wz  Ă«Ā£  Ăz  ýĊ¿w  ĂÞùw«  ÿ  wăiĒ·ć  ÊăÿÂ~Ĉ   I¹Ā«Āù  

½¹  vĉü  ÈăÿÂ~  Ăz  ³v¾ÕĈ  ÿ  ¬þÅ½w{¤ÝvĈ  óºù  Ç¿Āùj  ýÿ¾¤îõv ĊîĈ  ¢Ą«  

Ç¿Āùj  ºýÿ¾ĄÉ  ´ùĊÔ¿ĉ¤ÆĈ  ½¹  w¤Åv½ć  ýĊô  Ăz  åvºăvĈ  ûĀ¯  5,  #

wÅwþÉĈĉ   ĂæõĀùwă  ÿ  ĀñĉĂwăć  Ç¿Āùj  ýÿ¾¤îõv ĊîĈ  ½¹  Ç¿Āùj  ºýÿ¾ĄÉ  

´ùĊÔ¿ĉ¤ÆĈ  -³v¾Õ #Ĉ  óºù  vĉü  ĂýĀñ  Ç¿Āùjwă  ÿ  .½w{¤Ýv #ĉzwĈ   óºù  

³v¾ÕĈ  āºÉ  ÷wú¤ăv  āºÉ  ¢Åv ) 

 

Çÿ½  èĊê´£ 

  ×w´õ Ăz ¾Ñw³ ÈăÿÂ~ ¢ĊăwùI    ¾Úý ¿v ÿ ĈåwÊ¤ívãºă   IĈÝĀÑĀù 

  ÿ ć¹¾z½wíów³ üĊÝ ½¹   ĂÞÅĀ£ ā¹v¹ ć½ÿj¹¾ñ āĀ´ý ×w´õ ¿v )¢Åv ćvwă I  

  Çÿ½Súí ÿ ĈæĊí$ Ĉ{Ċí¾£Ĉ  È¸z ÿ¹ ½¹ #  ¹½Āù  Ă«Ā£ā¹Āz   )¢Åv 
 

È¸z  óÿv  ÈăÿÂ~   
ĈæĊí È¸z ½¹I  ć½wùj ĂÞùw«  É L ôùw  Iy¤í  ù  ÿ ĈúöÝ ¡đwêĈÊăÿÂ~  ÿ   

 ûwĉw~ Ăùwýwă   ĂõwÅ½ ÿćwă    Ã¾¤Å¹ ½¹Ăz    ĈÆĊöòýv ÿ ĈÅ½wå ûwz¿  ÿ

Ă{³wÎùĂúĊý ĈåwÊ¤ív ćwă  wz Ă¤åwĉ½w¤·wÅÔ{£¾ù ûwÎÎ¸¤ù   ÛĀÑĀù wz

  ÈăÿÂ~¢Åv    È¸z ½¹ Ăí  ć¹wþÅv.-+  ¿v ÈăÿÂ~  āwòĉw~ćwă  Ĉ£wÝĒÕv  

Ĉ«½w·  ÿ  ¾ĊÚý Ĉö·v¹  ûv¾ĉv  Iëv¹  ¹wĄ«  IĈăwòÊýv¹  Üùw«  ÷ĀöÝ   ĈýwÆýv  

ÿ    ÃĀ~ĀîÅv ć¹wþ¤Åv āwòĉw~ IÀòù½Āý(Scopus)   ĉ¾ Åv ¡v½wÊ¤ýv¾òþ 

(Springer)   ¢Æ« ½Ā£Āùÿ¾õwîÅv ôñĀñ ĈúöÝ ¡đwêù ćĀ«(Google 

Scholar)     ¢Ċñ ¾Æĉ½ ĈúöÝ ĈÝwú¤«v Ăî{É ¢ĉwÅ$ResearchGate # 

 ëĒù wz ÿ ©v¾¸¤ÅvüĊĊÞ£ ćwăāºÉ    ¾{¤Þù Ĉ£wêĊê´£ ćwă½wí Ă¬Ċ¤ý ¾ĊÚý

|w¯ ÿ  ¾{¤Þù ¡wĉ¾Êý ½¹ āºÉ  £ wz$m¾z ºĊí    ¶ĉ½w£  ¿v ºÞz ÈăÿÂ~ ½wÊ¤ýv

  ówÅ-+++#  I  ½w¤å½ ĂÞÅĀ£ ¾z Àí¾ú£¢Æĉ¿  ćwăĀòõv ÿ óºù IĈÖĊ´ù

ÔĊ´ù Ç¿Āùj  ĈîĊýÿ¾¤îõv Ç¿Āùj Ićºýÿ¾ĄÉ Ç¿Āùj I¢Æĉ¿  üĊþ°úă

üĉv Ĉzwĉ½w{¤Ýv ÿ Ĉ³v¾Õ Ç¿Āùj ĂýĀñûj ÷wá¹v wĉ ÿ wă  wăÈ¬þÅ    ½¹ ÿ

  ¢ĉwĄý,0+  ºÉ xw¸¤ýv  )¢Åv ā  üĊþ°úăĂ{³wÎù ÷w¬ýv ºþĉj¾å ½¹  I

¢í¾É y³wÍ ôùwÉ ĈæĊí È¸z ½¹ ÈăÿÂ~ ½¹ ûwñºþþí  Iûv¾Úý

  ā¿Ā³ ûwÎÎ¸¤ù ÿ ûwñ¾{·  wĄýj ¹vºÞ£ Ăí Ô{£¾ù--  Ĉù ôùwÉ v½ ¾æý  ¹ĀÉ

ĈñÂĉÿ wz  ćwă  ©½ºþù  ½¹óÿº«  ,  ÿ   Ă{³wÎù èĉ¾Õ ¿vĂúĊý ćwă 

Ă¤åwĉ½w¤·wÅ   āºÉ ā¹v¹ ¢í¾É  )ºýv 

  ¡đvoÅĂÝĀú¬ù Ă{³wÎù  ¿v ćv  ¡đvoÅ  ĂÅ ćwă½w¤·wÅ ¿v ôÍw³ ĂĊõÿv

Ă{³wÎù ½wĊ¤·v ½¹ Ăí ā¹Āz óºù  ¢å¾ñ ½v¾é ûwñºýĀÉ    Ăí  Ăùv¹v ½¹  üĉv

ûj Ăz èĊê´£wă    ā½wÉv¢Åv āºÉ)  Ă{³wÎù Ăz ¹ÿ½ÿ Ó¾É    v½  ÀĊý Ĉĉwă½wĊÞù

û¹Āz v½v¹ ûĀ¯  ĈöĊÎ´£ ë½ºù    đwz Ăz ºÉ½v ĈÅwþÉ½wí  Ç¿Āùj ĂþĊù¿ ½¹

ÔĊ´ù  Ăùwý¾z ÿ Ĉ¤Ċz¾£ ÷ĀöÝ I¢Æĉ¿  ÔĊ´ù ¢ĉ¾ĉºù IĈÉ¿Āùj ćÀĉ½

¢Æĉ¿  ÿ Ç¿Āùj ćÁĀõĀþî£ IüĊþ°úăI  Ăz¾¬£ û¹Āz v½v¹    ćºýÿ¾ĄÉ Ç¿Āùj

  wĉ ÿ Ĉ¤Æĉ¿ ÔĊ´ù ¡wÝĀÑĀù wz Ç¿Āùj ĂþĊù¿ ½¹ Ç¿Āùj wz ĈĉwþÉj  ćwă

ĈîĊýÿ¾¤îõv  Ĉù ôùwÉ)¹ĀÉ    Ăz ÷¿đ¢Åv ¾í»I    ø¬³ĂýĀúýć¾Ċñ    ¿v

  w£ ć½wùj ĂÞùw« ¿v ûwñ¾{· wz Ă{³wÎù Ăùv¹v ÀĊý ÿ ć¹wþÅv ¡wÞõwÖù

ûºĊÅ½   ā¹v¹ ć¾Úý Ûw{Év Ăz  wă )¢åwĉ Ăùv¹v 

ĈæĊí È¸z ½¹I    ÀĊõwýj èĉ¾Õ ¿v Ä Å ÿ yĊí¾£v¾å Çÿ½ ½v ā¹wæ¤Åv wz

÷¾ý ÔÅĀ£ ĈæĊÍĀ£ ÿ ĈĉĀòõv  v¹ĀĊí Äîù ½vÀåv$MAXQDA  #  Ă¸Æý-+-+ 

Ăê{Õ  ćºþzĂæõoù  wăĂĉĀñ ÿ  ÷w¬ýv āºÉ ĈĉwÅwþÉ ćwăºÉ  )

 
óÿº«,5 Ă{³wÎù ¢Ą« ûwñ¾{· Ăz ÓĀz¾ù ½wùj 

Table 1: Statistics related to experts for interview 

Category Degree Number Percentage Code 

¢Æĉ¿ ÔĊ´ù Ç¿Āùj 
Environmental Education 

PhD 7 31 1,2,3,4,5,6,7 

¢Æĉ¿ ÔĊ´ù ¢ĉ¾ĉºù 
Environmental Management 

PhD 3 14 8,9,10 

Ăùwý¾z ĈÅ½¹ ćÀĉ½ 
Education Sciences 

Msc 2 9 11,12 

PhD 2 9 13,14 

 ćÁĀõĀþî£ĈÉ¿ĀùjI ¾£ĀĊ ùwí ĈÅºþĄù 
Education Technology, Computer Engineering 

Msc 3 14 15,16,17 

 ćºýÿ¾ĄÉ Ç¿Āùj üĊõwÞå 
Activists in the field of citizenship education 

Msc 3 14 18,19,20 

PhD 2 9 21,22 
Total 22 100 "  
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ćv¾z  ûwþĊúÕv  ¾¤ÊĊz  Ă¤åwĉ ½w{¤Ýv ¿v  ĈæĊí È¸z ćwă  ÿ Ĉĉvÿ½ IÈăÿÂ~

 Ĉĉwĉw~  )¢å¾ñ ½v¾é ā¹wæ¤Åv ¹½Āù Ĉ¬þÅ  I½w{¤Ýv ¿v ½ĀÚþù ĈæĊí ÈăÿÂ~ ½¹

 Ûwå¹  ôùwÉ  ĈúĊăwæù èĉºÎ£  Ić¾ĉ¼~½ÿwz  Ić¾ĉ¼~  Ĉ¤³  ÿ  ć¾ĉ¼~

 xw£¿wz Ì·wÉ ¿v Ĉîĉ )¢Åv èê´£ ªĉw¤ý ć¾ĉ¼~ èĊê´£ Ĉĉwĉw~ ćwă

  )¢Åv Ëw· ĈÎ·wÉ Ăz Ûw«½v ¦Ċ³ ¿v ºþÅ ºþ¯ wĉ ÿ¹ Ĉzwĉ¿½v IĈæĊí

  yĉ¾Ñ ¿v Ióºù Ĉ³v¾Õ ¿v Ăö³¾ù üĉv Ĉĉwĉw~ È¬þÅ ¢Ą« Ăz ÷wñ üĉv ½¹

  ā¹wæ¤Åv w~wí ºÉ  ½ĀÚþù üĉv ćv¾z )ãºă wz ÿ   ć½v¼ñºí Ĉĉwĉw~ üĊĊÞ£  wă

yĉ¾Ñ ¢õw³ ¿v  j ªĉw¤ý Ăí ºÉ ā¹wæ¤Åv äö¤¸ù ÌÎ¸¤ù ÿ¹ ¾Úý û  

Ăz±ÿ¾Êù ¡½ĀÍ  óÿº« ½¹.    āºùj)¢Åv 

 

È¸z  ÷ÿ¹   ÈăÿÂ~ 
  ½¹Súí È¸zÈăÿÂ~ ĈI  È¬þÅ ½vÀzv   ÈÅ¾~Ăùwý  èê´ù  Ă¤·wÅ    ªþ~

ĂþĉÀñ¡¾îĊõ ÃwĊêù ¾z Ĉþ¤{ù ćv    ¹ĀzĂí    óºù ÿ ć¾Úý ā¿Ā³ ¿v ¹wþ¤Åv wz

ĂĊĄ£ èĊê´£  ¹Āz āºÉ  ÿ    ½wĊ¤·v ½¹0+  ¾æý  ÎÎ¸¤ù ¿vw  ÔĊ´ù Ç¿Āùj û

ĈîĊýÿ¾¤îõv Ç¿Āùj I¢Æĉ¿ÿ ĈÉ¿Āùj ćÁĀõĀþî£ I  ĀöÝ  Ĉ¤Ċz¾£ ÷  ā¹v¹ ½v¾é

ºÉ  ) Üú« ¿v Ä~ć½ÿj   ā¹v¹Iwă   ôĊö´£  wz ªĉw¤ý  ā¹wæ¤Åv  ¿v   óºù Çÿ½  ć¿wÅ

¡đ¹wÞù  ć½w¤·wÅ$SEM #wz ¹¾îĉÿ½ ôévº³ ¡wÞz¾ù  ĈtÀ«$PLS#   ÷w¬ýv

ºÉ.  ôĊõ¹  ć¾£¾z  üĉv  Çÿ½  ćv¾z  ĂýĀúýćwă  ì¯Āí  ¾í»  ¢Åv āºÉ   ½¹ ÿ  

ć¹½vĀù  Ăí  ¹vºÞ£  ĂĉĀñćwă   ā¿vºývć¾Ċñ  øí  ¢Åv  ÿ  Üĉ¿Ā£  wă¾Ċâ¤ù 

Ì¸ÊùÀĊý  I¢ÆĊý  ¹¾z½wí  ¹½v¹].+[  )óºù ¡đ¹wÞù ć½w¤·wÅ ôùwí ¿v 

ÿ¹ È¸z  ôĊîÊ£āºÉ J¢Åv ìĉ óºù  ā¿vºývć¾Ċñ Ăí ĈÖzvÿ½ üĊz v½ 

 ćwă¾Ċâ¤ù ûwĄþ~ ÿ ćwă¾Ċâ¤ù  ¾òýwÊý  Ì·wÉ$wă wĉ ćwă¾Ċâ¤ù 
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 ôîÉ,5 Ĉõwú«v ±¾Õ ³v¾ÕĈ ýÿ¾¤îõv Ç¿Āùj óºùĊîĈ  ºýÿ¾ĄÉÔĊ´ùĈ¤Æĉ¿ 

Fig. 1: Simple schematic design of the environmental citizen e-learning model 
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Table 2: components and subcomponent extracted from documentary studies and interviews 
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 ā¹wæ¤Åv ûwù¿ ¡ºù Duration of use, UB3 [46] [33],Interview 
11,12,13,14 

,16,17 
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CC 

èöÞ£ Ä³)  #Ç¿Āùj I¢Æĉ¿ ÔĊ´ù Ăz 
A sense of belonging( to the environment, 

Education) 
CC1 [55] [80] [79] ,Interview 1,2,3,4,6,11,,21,22 

 #ĈÝwú¤«v ÿ Ĉòþă¾å ¢åwz ÿ wÒå$ ćºýÿ¾ĄÉ ½w¤·wÅ 
Citizenship structure (cultural and social space 

and context) 
CC2 [81] [75] [63]  ,Interview 

1,2,3,6,7,11,14 
,22,21 

Ç¿½v ¢·wþÉćwă ÔĊ´ù ¢Æĉ¿ 
Cognition of environmental values  

CC3 [82] [83] ,Interview 
1,2,4,5,6,7,8,9 

,21,22 
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EL 

ÔĊ´ù Èýv¹¢Æĉ¿ 

Environmental knowledge 
EL1 [86] [85] [84] ,Interview 

1, 2,3,4,5,6,7,8,9, 
20,21,22 

ÔĊ´ù üĉĀý Ç¾òý ¢Æĉ¿  
New environmental attitude 

EL2 [84] [86] ,Interview 
1,2,3,4,5,6,7,8,9, 

20,21,22 

¢Æĉ¿ ÔĊ´ù ½w¤å½ 
Environmental behavior 

EL3 ,Interview[87] [84] [86]  
1,2,3,4,5,6,7,8,9, 

20,21,22 
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ûwúă½ĀÕ  ôîÉ ½¹ Ăí-  Ĉù āºăwÊù¹ĀÉJ    ½¹óºù  ĈùĀĄæù    ÈăÿÂ~

  ĂæõoùĂz ĈÝwú¤«v ÿ ć¹wÎ¤év IĈæĊí  ¹½v¹ ½v¾é ĈýwĊù Ăĉđ ûvĀþÝÿ  4  

  Ăæõoù  I¹½Ā·½wz ÿ Ĉzwĉ¿½v ¿v ºþ£½w{Ý Ăí ºý½v¹ ½v¾é Ĉýÿ¾Ċz Ăĉđ ½¹

ĉÁĀñvº~Ĉî çĒ·v IÛĀþ£ IäĉwÙÿ ÿ çĀê³ IæĊí I  yõwé Iø¤ÆĊÅ ¢Ċ
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 ôîÉ-5   óºùÈăÿÂ~ ĈùĀĄæù  #ûwñºý½wòý$ 

Fig. 3: The conceptual model of the research(authors) 

 

 
 ôîÉ.  5óºù Ăĉÿ½ #ûwñºý½wòý$ ÈăÿÂ~ #ćºþĉv¾å$ ćv 

Fig. 3: Procedural (process)model of research (authors) 



ûv½wîúă ÿ ć¾Ċ{É ºú´ù ºĊÅ                                                                       $580         #                                                                     S.M. Shobeiri at el.  

ćv¾z   Ĉ³v¾Õ óºù Ĉĉwĉw~ Ă{Åw´ù  ā¹wæ¤Åv w~wí yĉ¾Ñ ¿v ÈăÿÂ~ āºÉ

ºÉ  )  ¢ĉĀñ ¾Úý è{Õ]34[  ¿v ÈĊLz Iw~wí yĉ¾Ñ óĀ{é ôzwé ½vºêù  +)1  

¿v ¾£đwz ½vºêù ÿ ¢Åv  +)3  āºĉv IxwĊÉ¿½v ÿ¹ èåvĀ£ ½¹  xĀÆ´ù ój

ùĈ¹ĀÉ)    Iw~wí yĉ¾Ñ ½vºêù ÈăÿÂ~ üĉv ½¹+)40Ăz   ºùj ¢Å¹J    ¿v v¼õ

  Ĉĉwĉw~¢Åv ½v¹½Ā·¾z ¾{¤Þù    Ĉĉwĉw~ ¿v ûwÊý ĂíĈõwÝ    y£v¾ù )¹½v¹ óºù

 ¹wú¤Ývwí yĉ¾Ñ ć¾ĉ¼~  w~  ½¹óÿº«.  ±¾É    )¢Åv āºÉ ā¹v¹ 
 

 óÿº«.5  w~wí yĉ¾Ñ ć¾ĉ¼~¹wú¤Ýv y£v¾ù 

Table 3: Reliability levels of Kappa coefficient 

#w~wí èåvĀ£ yĉ¾Ñ$ ā½wùj ªĉw¤ý 

Statistical results (Kappa 
coefficient of agreement) 

 ć¹ºÝ ½vºêù 
Numerical 

value 

 èåvĀ£ ¢ĊÞÑÿ 
Agreement status 

Ç¿½vvalue , 

0.95 

>0 äĊÞÑweak, 

0-2% Ĉz(

¢Ċúăvunimportant, 

0.4% 0.21%- ÔÅĀ¤ùmedium, 

ĂýĀúý ¹vºÞ£ wă 
The number of samples 

22 

0.6% ï 

0.41% 
yÅwþùsuitable, 

0.8% 0.61%- {¤Þù¾valid, 

0.81%-1% ĈõwÝexcellent, 

 

ĉĂ¤åwwăć  È¸z  SúíĈ   
v ½¹üĉ v Ä~ ÈăÿÂ~¿  ½¹ ĈæĊí óºù Ĉ³v¾ÕwĄýĉ¢  ÈÅ¾~  ĈĉwĄý Ăùwý

  óºùPLS    IºÞz ½wĄ¯ ôùwÉ,0   ùoĂæõ    ÿ/4  ĂĉĀñ  Ą£ĊĂ  ºÉ    ĈÅ½¾z ¹½Āù ÿ

 ÈÅ¾~ ûwĊù ¿v Ăí ¢å¾ñ ½v¾é üĊÎÎ¸¤ùĂùwý  āºÉ Üĉ¿Ā£ ćwă/-    Ăz ¾æý

 ÈÅ¾~)ºý¹v¹ ¶Åw~ Ăùwý   Ăz   ā¹v¹ û¹Āz yÅwþù ĈÅ½¾z ½ĀÚþù  ćwă

 Üú« ć½ÿjĈöùwÝ ôĊö´£ ÷w¬ýv ćv¾z āºÉI  ÿ  ćv¾z    Äĉ¾£wù ĈĉwÅwþÉ

ā¹v¹ ¢ĉwæí ć½v¹wþÞù$ Ĉò¤Æ{úă  #wă¿v  yĉ¾ÑKMO   ûĀù¿j ÿ   ¢ĉÿ¾í  

¢ö£½wz  $Bartlett's Test of Sphericity#  ½¹ ûj ªĉw¤ý Ăí ºÉ ā¹wæ¤Åv 

«óÿº  /   )¢Åv āºÉ ā¹½ÿj 
 

óÿº«/5  yĉ¾Ñ ½wùj KMO ĈþÞù ²ÖÅ ÿ ¢ö£½wz ûĀù¿j ć½v¹ 
Table 4: Bartlett's test KMO coefficient statistics and significance level 

 yĉ¾ÑKMO 

KMO 

coefficient 

¢ö£½wz ¢ĉÿ¾í ā½wùj 

Bartlett's sphericity 
statistic 

 ć¹v¿j Ă«½¹ 
DF 

ć½v¹ ĈþÞù 

Significant 

0.836 264.938 15 0.000 

 

¾zóÿº« ªĉw¤ý ÃwÅv  .  yĉ¾ÑKMO  ¾zv¾z+)3.1  ¢Åv)  Ì·wÉ ā¿vºýv 

KMO    ĂýĀúý ¢ĉwæí ćv¾z  ć¾Ċñ+)1ûwĊz  ¢Åv āºÉ  JÌ·wÉ ¾ñv ĈþÞĉ 

KMO     ¿v ¾£đwz+1   ºÉwzJ   ĂýĀúý ¢ĉwæí ëĒùć¾Ċñ   Ăí ¢Åv āºÉ ¹½ÿj¾z

  ĂýĀúý ¢ĉwæí ¾òýwÊý ¾Ñw³ ÈăÿÂ~ ćv¾z ûĀù¿j ªĉw¤ý¢Åv)    ûĀù¿j

  ¢ĉÿ¾í Ĉù Ì¸Êù ÀĊý ¢ö£½wz  IĈò¤Æ{úă Äĉ¾£wù ÷wòþă Ă¯ Ăí ºþí

  º³vÿ Äĉ¾£wù ìĉ$Ĉýwúăā¹v¹ ½¹ # wă¢Å  ) 

 

 Ă{Åw´ù ćwÖ· ûvÀĊù ¾ñvāºÉ $sig# ûĀù¿j  ¢ĉÿ¾í   ì¯Āí ¢ö£½wz  ¿v ¾£

0"  ºÉwzJ    yÅwþù #ĈöùwÝ óºù$ ½w¤·wÅ ĈĉwÅwþÉ ćv¾z ĈöùwÝ ôĊö´£  ÿ

 ¢Åv āºÉ ¢ĉwÝ½ ĈöùwÝ ôĊö´£ ÷w¬ýv ćv¾z ÷¿đ Ó¾ÉJ    Ï¾å v¾ĉ¿

ìĉĈù ¹½ Ĉò¤Æ{úă Äĉ¾£wù û¹Āz¹ĀÉ  ) ûwúăóÿº« ½¹ Ăí ĂýĀñ  /    ÀĊý

  ©½¹¾zv¾z ¢ö£½wz ûĀù¿j ½vºêù ¢Åv āºÉ-1/)4.3    ²ÖÅ ½¹ ÿ ¢Åv

+)+++  ĈþÞù  ½v¹¢ÅvÌ·wÉ Ăîþĉv Ăz Ă«Ā£ wz v¼õ ) KMO ¿v1    ºÍ½¹

  ¾¤ÊĊz¢Åv  ûvÀĊù üĊþ°úă ÿ SIG  ì¯Āí ¢ö£½wz ûĀù¿j  ²ÖÅ ¿v ¾£

  ć½v¹wþÞù0  Ĉù ¢Åv ºÍ½¹ā¹v¹ ¢æñ ûvĀ£ ĈöùwÝ ôĊö´£ ćv¾z wă

{Åwþù )ºþ 

È¬þÅ ćwă½wz 5ĈöùwÝ  ¾ĉ¹wêù ½wz ÿ ĈöùwÝ yĉv¾Ñ ¾ĊÆù ÀĊý ½¹  ôîÉ  

. ûwÊý    ā¹v¹¢Åv āºÉ.    ½wĊÆz º³ ½¹ ĈöùwÝ ćwă½wz Ĉùwú£ óºù üĉv ½¹

  Ĉzwĉ¿½v óĀ{é ôzwé º³ ½¹ wĉ ÿ xĀöÖùĈù¹ĀÉ)    ¾Ñw³ ÈăÿÂ~ óºù ½¹

Ăæõoù Ĉùwú£ ćv¾z µw{ýÿ¾í ćwæõj ½vºêùćđwz wă  +)2    Ă{Åw´ù  ¢Åv āºÉ

óÿº«$0  v¼õ #Ĉù  Ĉ{Åwþù Ĉĉwĉw~ ¿v wă¾Ċâ¤ù Ĉùwú£ ¢åwĉ½¹ ûvĀ£

 óºù yÅwþù Ĉýÿ½¹ Ĉĉwĉw~ ¿v Ĉíw³ Ăí ºý½v¹½Ā·¾z   ā¿vºýv  )¢Åv ć¾Ċñ

Åw´ù Ĉ{Ċí¾£ ćwĉw~ ½vºêù üĊþ°úăĂ{¾¤úí āºÉ ¿v  +)1  ÷ºÝ ¿v ûwÊý 

¹Ā«ÿ Ĉĉwĉw~  )¢Åv  Ă¤åwĉćwă   óÿº«0    ĂĊöí ćv¾z Ĉ{Ċí¾£ Ĉĉwĉw~ ½vºêù

  v½ óºù ćwă¾Ċâ¤ùćđwz  +)1  Ĉù ûwÊý  Ĉýÿ½¹ Ĉĉwĉw~ ¾òýwĊz Ăí ºă¹

)¢Åv óºù yÅwþù   ©v¾¸¤Åv Äýwĉ½vÿ ÔÅĀ¤ù ûvÀĊù üĊþ°úă  ½¹ āºÉ

 ā¿wÅ Ĉùwú£ óºù ćwă ¿v ¾£đwz  +)0  Ăz¢Åv āºùj ¢Å¹J    ćv¾ñvÿ Ĉĉvÿ½ v¼õ

Ĉù ºĊĉm£ ÀĊý óºù¹ĀÉ$óÿº«  0# ) 

èzwÖù ø¤ĉ½Āòõv ôĊö´£  óºùćv¾z wă ĈÅ½¾z Ç¿v¾z  óºùćwă  ā¿vºývć¾Ċñ 

½wĊÞù ÿ¹ Ĉĉvÿ½ ÿ Ĉĉwĉw~  ā¹wæ¤Åv   āºÉ  ćv¾z )¢Åv ĈÅ½¾z Ĉĉwĉw~  óºùćwă 

 ā¿vºývć¾Ċñ  ćwă½wĊÞù yĉv¾Ñ  ćwă½wz ćwæõj IĈöùwÝ µw{ýÿ¾í ÿ Ĉĉwĉw~ 

Ĉ{Ċí¾£].,[    Äýwĉ½vÿ ÔÅĀ¤ù$ v¾òúă Ĉĉvÿ½ Ì·wÉ ¿v Ĉĉvÿ½ ¢Ą« ÿ

  #āºÉ ©v¾¸¤ÅvĂz  ±¾É ¾ĉ¿ Ă{Åw´ù ºÉ $óÿº«  0 )# 

 5ć½w¤·wÅ óºù Ç¿v¾z èzwÖù wz ø¤ĉ½Āòõv ôĊö´£  ā¹v¹wă Çÿ½½¹  PLS 

Ä~ ¿v Ç¿v¾z  óºùćwă  ā¿vºýv Ić¾Ċñ Ç¿v¾z óºù ć½w¤·wÅ ÈăÿÂ~ 

ĈÅ½¾z  Ĉù¹ĀÉ  ) ćwă½wĊÞù yĉv¾Ñ   ć½v¹wþÞùt-valuesI  ½wĊÞù  R2    ā¿vºýv

  ¾§vF2 ûĀ¤Åv ½wĊÞù  ( ½ÀĊñ  Q²  Ĉù Ç½vÀñ ¾ĉ¿ ±¾É Ăz 5¹ĀÉ 

½wĊÞù R Squares wĉR2 5   Ă«Ā£ wz  ¾ĉ¹wêù Ăzóÿº«  1    üĊĊÞ£ yĉ¾ÑR2  

  ćv¾zùoĂæõćwă   ½¹ #ĈÖĊ´ù ¢Æĉ¿ ¹vĀÅ ÿ ćºýÿ¾ĄÉ Ç¿Āùj ðþă¾å$

  ¾ĉwÅ ½¹ ÿ ÔÅĀ¤ù º³Ăæõoù  ćwă  º³ ½¹ óºùćĀé   Ĉù Ĉzwĉ¿½v)¹ĀÉ    wz

óĀ{é ôzwé Ăz Ă«Ā£  ¾ĉ¹wêù üĉv û¹ĀzI   yÅwþù  û¹Āz Ç¿v¾z óºù 

 ć½w¤·wÅ ºĊĉm£ Ĉù¹ĀÉ. 

ù½wĊÞ ā¿vºýv ¾Ċ§m£ : F2 üĉv ½wĊÞù ¡ºÉ  ĂÖzv½  ûwĊù Ăæõoùćwă óºù v½ 

üĊĊÞ£ Ĉù  ¾Úý è{Õ )ºþí  üăĀí¹wêùĉ¾  +-*+  I,0*+I  .0*+   Ăz  yĊ£¾£

  ć¾ĊÆù óºù ½¹ ¾§v ¾ă ćv¾z )¢Åv ï½Àz ÿ ÔÅĀ¤ù Iì¯Āí ¾§v ¾òýwĊz

Ĉù  ¿v ā¹wæ¤Åv wz v½ ¾§v ā¿vºýv ûvĀ£F2  ¹¾í Ĉzwĉ¿½v üăĀí)  wz  Ă«Ā£  Ăz    ¾ĉ¹wêù

óÿº«  2I  ûvÀĊù  F2    Ĉùwú£ ćv¾zĂæõoù wăI    ÿ ¢Åv ï½Àz w£ ÔÅĀ¤ù

  Ăz ÓĀz¾ù ¾§v üĉ¾¤ÊĊz ùoĂæõ    ćÿ½ ¾z ć¾Ċñ¹wĉ yõwéĂæõoù    û¹Āz ć¹¾z½wí

¢Åv )
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ôîÉ.5 yĉ¾Ñ ÿ ĈöùwÝ ćwă½wz ¾ĉ¹wêù ć½w¤·wÅ ¡đ¹wÞù óºù ½¹ ¾ĊÆù ćwă 

Fig. 3: Values of factor loadings and path coefficients in the structural equation model 

 
óÿº«05 ù āºÉ ©v¾¸¤Åv Äýwĉ½vÿ ÔÅĀ¤ù ÿ Ĉ{Ċí¾£ Ĉĉwĉw~ Iµw{ýÿ¾í ćwæõj ªĉw¤ýoĂæõóºù ćwă 

Table 5: the results of Cronbach's Alpha, Combined Reliability and Average Variance Extracted of the model components 

 ̀ µw{ýÿ¾í ćwæõj 
Cronbach's Alpha 

(> 0/7) 

 Ĉ{Ċí¾£ Ĉĉwĉw~ 
Composite Reliability 

(CR > 0/7) 

©v¾¸¤Åv Äýwĉ½vÿ ÔÅĀ¤ù āºÉ 
Average Variance 
Extracted(AVE>/5) 

ćºýÿ¾ĄÉ Ç¿Āùj ðþă¾å 
Culture of Citizenship education(CC) 

0.881 0.738 0.520 

ć¾Ċñ¹wĉ yõwé Learning Format(FE), 0.769 0.724 0.542 

ĈÖĊ´ù ¢Æĉ¿ ¹vĀÅ 
Environmental literacy(EL) 

0.731 0.849 0.657 

 ¹½Ā·¿wz ÿ Ĉzwĉ¿½v 
Assessment and Feedback(EF) 

0.811 0.914 0.841 

ĈéĒ·v Moral(M), 0.741 0,750 0.595 

¢ĉ¾ĉºù Management(MA), 0.757 0.733 0.532 

ÁĀñvº~Ĉîĉ (PE), 0.769 0.763 0.509 

ø¤ÆĊÅ ¢ĊæĊíQS),#Quality System 0.961 0.971 0.895 

äĉwÙÿ ÿ çĀê³ Rights and Duties(RD), 0.760 0.738 0.555 

ćºþú¤ĉwÑ½ Satisfaction(SA), 0.747 0.844 0.580 

¡wùº· ¢ĊæĊí Service Quality(SQ), 0.793 0.861 0.611 

û¹Āz ć¹¾z½wí Usability(UB), 0.788 0.759 0.513 

ćºþù¹ĀÅ, UF)(Usefulness 0.763 0.840 0.726 

ÛĀþ£, Variety(VA) 0.742 0.851 0.659 

 ĈîĊýÿ¾¤îõv Ç¿Āùj óºù Ç¿Āùj ½¹  ºýÿ¾ĄÉ

ÔĊ´ùĈ¤Æĉ¿$MODEL EEEC ( 

0.881 0.891 0.595 
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 óÿº«15 üĊĊÞ£ yĉ¾Ñ ¾ĉ¹wêù R2 
Table 6: values of determination coefficient R2 

ùoĂæõcomponent, R2 ùoĂæõcomponent, R2 

ćºýÿ¾ĄÉ Ç¿Āùj ðþă¾å 
Culture of Citizenship education(CC) 

0.408  ćºþú¤ĉwÑ½ Satisfaction(SA), 0.987 

ĈÖĊ´ù ¢Æĉ¿ ¹vĀÅ 
Environmental literacy(EL) 

0.567 û¹Āz ć¹¾z½wí Usability(UB), 0.998 

MODEL EEEC 0.849 ćºþù¹ĀÅ, UF)(Usefulness 0.968 

 
óÿº«2 5 ā¿vºýv ¾Ċ§m£ F2 

Table 7: F2 effect size 

UF  UB  SA  MODEL EEEC  EL  CC  
Abbreviation of components 

йУЮнв СУϷв ϝк  

   1.09   ðþă¾å Ç¿Āùj  ºýÿ¾ĄÉć  $CC # 

0.859 28.018 0.526    ¿½vĉzwĈ ¹½Ā·¿wzÿ $EF # 

   1.544   ¹vĀÅ ¿ ĉ¢Æ ´ùĊÖĈ  $EL # 

1.571 58.715 0.151    yõwé ĉñ¹wĊ¾ć$FE # 

0.564 9.268 8.334    çĒ·v$M # 

1.211 11.214 0.495     ºùĉ¾ĉ¢$MA # 

0.526 3.622 5.398    ÁĀñvº~ĉîĈ $PE # 

1.21 24.381 0.682    íĊæĊ¢  ÅĊ ø¤Æ$QS # 

0.212 9.335 4.61    (RD) çĀê³ ÿ wÙÿĉ ä  

    0.456 0.332  (SA) wÑ½ĉ ºþú¤ć  

0.725 0.534 4.918     ((SQ)) íĊæĊ¢  ¡wùº· 

    0.881 0.42 ¹¾z½wíć û¹Āz $UB # 

    0.326 0.62  ºþù¹ĀÅć $UF # 

0.699 0.52 0.374       ÛĀþ£$VA # 

 
óÿº«35 ½wĊÞù  ûĀ¤Åvï ½ÀĊñ$Q2 # 

Table 8: Stone-Geyser Index (Q2) 

Abbreviation of components Q2 Abbreviation of components Q2 

CC 0.350 PE 0.365 

EF 0.319 QS 0.795 

EL 0.345 RD 0.198 

FE 0.445 SA 0.351 

M 0.520 SQ 0.350 

MA 0.320 UB 0.353 

VA 0.352 UF 0.208 ) 

MODEL EEEC 0.353 - - 

 

(  ½wĊÞù ûĀ¤Åv(    wĉ ½ÀĊñQ2    Ă«Ā£ wz  Ăz  ¾ĉ¹wêùóÿº« 3  ¿v   ûjĂí w« 

¾ĉ¹wêù  Ăz¢Å¹  Ăýw¤Åj ¿v ¾£đwz āºùj  .0*+ûwÊý ¢Åv ¿v  ÈĊ~ ¡½ºé ĈþĊz

  ÿ ¹½v¹ ½v¾é ćĀé º³ ½¹ óºù Ç¿v¾z  yÅwþù  óºù  ć½w¤·wÅ ÈăÿÂ~ v½ 

½wz ¾òĉ¹ ºĊĉm£  Ĉùºþí.   ÈĊ~ ¡½ºé üĉ¾¤ÊĊz üĊþ°úă Ăz ÓĀz¾ù ĈþĊz  

Ăæõoù  $ ø¤ÆĊÅ ¢ĊæĊí240*+#    )¢Åv 

ùā¹v¹ ôĊö´£ ø¤ĉ½Āòõv wz èzwÖ  Çÿ½ ½¹ wăPLS  Ç¿v¾z ĈÅ½¾z ¿v Ä~ I

 óºù ā¿vºýv ćwă  ć½v¹wþÞù yĉv¾Ñ ĈÅ½¾z wz ć½w¤·wÅ ÿ ć¾ĊñZ    ¾ĉ¹wêù$

t¹½vºýw¤Åv yĉv¾Ñ ÀĊý ÿ wă¾ĊÆù ¿v ìĉ¾ă #    Ăz ÓĀz¾ù ĈöùwÝ ½wz āºÉ

ĂĊÑ¾å wă¾ĊÆùĈù ā¹Āù¿j èĊê´£ ćwă  èöÖù ā¿vºýv ×w´õ Ăz )ºýĀÉ

ï½Àz yĉv¾Ñ Iäö¤¸ù Ü«v¾ù ½¹ ÀĊý yĉv¾Ñ ¿v ¾£,*+  ûwÊý  ¾Ċ§m£ āºþă¹

 ï½Àz ć½v¹wþÞù yĉ¾Ñ ½vºêù ¾ñv )¢Åv āºÉ Ă¤Æýv¹ ¾ĊÆù ½¹¿v ¾£41*,  

ºÉwzJ    üĊz ĂÖzv½ ć½v¾é¾z Ï¾å ÿ ¾ĊÆù yĉv¾Ñù oĂæõ  ćwă  ²ÖÅ ½¹ óºù

  ûwþĊúÕv40  Ĉù ºĊĉm£ ºÍ½¹  )¹ĀÉ 

¾z  IÓĀÖ· ¾z Üévÿ ¹vºÝv ÿ ôîÉ ½¹ āºÉ ûĀù¿j ĈùĀĄæù óºù ÃwÅv

  ÿ ¾ĊÆù yĉ¾ÑüĊz Ów{£½v  Ăæõoù  ćwăóºù  ù ûwÊý v½Ĉ  ĈÅ½¾z ćv¾z )ºă¹

½v¹wþÞù ûvÀĊù ½vºêù ¢Åv ÷¿đ I¾ĊÆù yĉ¾Ñ û¹Āzt     ¹½Āù ÀĊý ¾ĊÆù ¾ă
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¹¾Ċñ ½v¾é Ă«Ā£.    wz  Ă«Ā£  Ăzóÿº«4  Iêù¹w¾ĉ  t    wă¾ĊÆù ¿v ìĉ ¾ă yĉv¾Ñ

  ¿v ¾£đwz41 *,  ¢ÅvJ    ûwþĊúÕv ²ÖÅ ½¹ üĉv¾zwþz40    ćwă¾ĊÆù IºÍ½¹

 ÈĊ~ĈþĊz  ĈþÞù āºÉºþ¤Æă ½v¹  Æù üĊúă ÿm  ûwĊù ĂÖzv½ ĂõùoĂæõ  ćwă

  v½ ÈăÿÂ~£m  ºĊĉĈù  )ºĉwúý 

 

Ă¬Ċ¤ý ÿ ¦´z ć¾Ċñ 

ĈîĊýÿ¾¤îõv Ç¿Āùj   Ăz  ìĉ ûvĀþÝĈÉ¿Āùj ¹¾îĉÿ½  ÿ    xw¸¤ýv ìĉ ¿v ĈÊ¸z

Ăýwăwñj  IyÅwþù ÿ üĉ¾¤Ąz  āv½ üĉ¾£ù ć¾Ċñ¹wĉ ªĉÿ¾£o  ¾§)¢Åv    Ă«Ā£ wz  Ăz

  ĂÞÅĀ£  ¹¾îĉÿ½ üĉvÇ¿Āùj  ówÅ ĈÕ ½¹IĂ¤É¼ñ ćwă    üĊþ°úăĂz  ôĊõ¹

Āòõv ¹Ā«ÿ ÷ºÝ  óºù ÿ  Ç¿Āùj ĂþĊù¿ ½¹ yÅwþù  ¾ĊÚý ĈúÅ½¾Ċá ćwă

ÔĊ´ù ºýÿ¾ĄÉ Ç¿Āùj  IĈ¤Æĉ¿Ĉ³v¾Õ  óºù  ĈîĊýÿ¾¤îõv Ç¿Āùj    ½¹

  Ç¿Āùjºýÿ¾ĄÉ  ÔĊ´ùĈù Ĉ¤Æĉ¿  ºývĀ£  ôzwé ¾ĊĊâ£ĂÚ³Ēùćv    Ç¿Āùj ½¹

ĈúÅ½¾Ċá ć¾Ċñ¹wĉ ÿ   ĂzÔĊ´ù Ç¿Āùj ĂþĊù¿ ½¹ āÂĉÿ¢Æĉ¿    ¹w¬ĉv  )ºĉwúý

IÃwÅv üĉv ¾z  ¾Ñw³ ÈăÿÂ~ ãvºăv  )ºÉ üĊĊÞ£ 

  ãvºăv,    ÿ-  5 ù ĈĉwÅwþÉo ĂæõĂĉĀñ ÿ wă  ĈîĊýÿ¾¤îõv Ç¿Āùj ćwă  ½¹

  Ç¿ĀùjÔĊ´ù ćºýÿ¾ĄÉ  ÿ Ĉ¤Æĉ¿³v¾ÕĈ  óºù  ûj 5 

  ÿ óÿv ãvºăv Ăz ôĊý ćw¤Åv½ ½¹IÈăÿÂ~ ÷ÿ¹  ā¾Ąz  ½ÿ¾ù Çÿ½ ¿v ć¾Ċñ

wÚý ÷  ºþù  ¿v yĊí¾£v¾åĂ{³wÎù ÿ ć¹wþÅv ¡wÞõwÖùù Iwă oĂæõĂĉĀñ ÿ wă ćwă  

óºù    ĈîĊýÿ¾¤îõv Ç¿Āùj  Ç¿Āùj ½¹ÔĊ´ù ºýÿ¾ĄÉ  ü¤å¾ñ Āòõv wz Ĉ¤Æĉ¿

óºù ¿v  ¾ĊÚý Ĉĉwă  ÿ ìĊýÿ¾¤îõv Ç¾ĉ¼~ Iûw· ìù ÿ ûĀõ¹õĊü    ā¹wæ¤Åv

  ĈÅ½¾z ¿v ÿ ºÉ  yĊí¾£ ÿ Ów{£½vĂæõoù  óºù IwăĈùĀĄæù  $ôîÉ-#    Ătv½v

  ºÉĈù Ăí ¢Å¹ ¾òĉ½wĉ ºývĀ£ºÉwz ÛĀÑĀù üĉv ûv½wí½ºýv  ) 

ÔĊ´ù ćvĀ¤´ù ĂĉĀñ IÈăÿÂ~ üĉv ½¹Ăĉ¾Úý ÃwÅv¾z ¢Æĉ¿  ć¾Ċñ¹wĉ ćwă

  Ăæõoù ìĉ ÿ #ÛĀþ£ ÿ ¡wùº· ¢ĊæĊí IćÁĀñvº~$ Ĉýÿ¾Ċz Ăæõoù ĂÅ yõwé½¹

 ¹½Āù #ćºþú¤ĉwÑ½$ Ĉýÿ½¹  ½¹ ĈÉ¿Āùj ćvĀ¤´ù )¢Åv Ă¤å¾ñ ½v¾é ºĊím£

ÔĊ´ù ĂþĊù¿ā¹¾¤Æñ äĊÕ ÿ ¡wÝĀÑĀù ÛĀþ£ Ăz Ă«Ā£ wz ¢Æĉ¿  ¿v ćv

ÔĊ´ù ºýÿ¾ĄÉ Ç¿Āùj ĂþĊù¿ ½¹ ûw{Õw¸ù  ¢Åv ĈÞzwþù ¿v Ĉîĉ Ĉ¤Æĉ¿

  ûwýj ½wĊ¤·v ½¹ ÿ ĂĊĄ£ ûvºýÿ¾ĄÉ ćwă¿wĊý wz èzwÖù ÿ Ĉ¤Å½¹ Ăz ºĉwz Ăí

  ÿ ¹ĀÉ ā¹v¹ ½v¾éćvĀ¤´ù ¢ĉ¾ĉºù ÿ ºĊõĀ£  ĈîĊýÿ¾¤îõv    wz yÅwþ¤ù

ûv¾Ċñv¾å Ĉ¤Ċz¾£ ÿ Ĉ¤·wþÊývÿ½ IĈÝwú¤«v ¡wĊÍĀÎ·   #ûvºýÿ¾ĄÉ$]4+[  

z ¢ĊæĊí wz ĈÉ¿Āùj yõwÖù Ătv½v ĈòýĀò¯ ÿđw  ûj Ăz I¿ÿ½ Ăz ÿ  Ătv½v wă

)¹ĀÉ    IüĊþ°úă  ĈîĊýÿ¾¤îõv ćvĀ¤´ù ºĊõĀ£ ½¹ ĂýwÅ½ºþ¯ ôÍv ćv  I

  ¹½Āù Ĉ¤Æĉwz Ĉñ¹ÿÀåv ¿v xwþ¤«v IĈò¤ÅĀĊ~  ºĊõĀ£ )¹¾Ċñ ½v¾é Ă«Ā£

ÔĊ´ù ºýÿ¾ĄÉ ĈÉ¿Āùj ćvĀ¤´ùĂz Ĉ¤Æĉ¿  Ĉ¤Æĉwz ĈîĊýÿ¾¤îõv ¡½ĀÍ

¢ĊõwÞå āºý¾Ċñ¾z½¹ì{Å wz yÅwþ¤ù ćwă  JºÉwz ć¾Ċñ¹wĉ ûĀñwýĀñ ćwă

Ăz ć½ĀÕ¢ĊõwÞå ûvºýÿ¾ĄÉ Ăí  Ĉ´Ċ«¾£ ì{Å ÃwÅv¾z v½ yÅwþù ćwă

ĈñÂĉÿ ćv½v¹ Ĉ¤Æĉwz vĀ¤´ù IüĊþ°úă )ºþþí xw¸¤ýv ûwÉ¾Úý ¹½Āù  ćwă

 Ăz IvĀ¤´ù ¢Ċzv¼«  Iû¹Āz Ô{£¾ù Iû¹Āz øĄå ôzwé Iû¹Āz Ĉåwí Iû¹Āz ¿ÿ½

 Ăz ûvºýÿ¾ĄÉ ¿wĊý wz yÅwþ¤ù Iû¹Āz Üùw«  óºù ûwñºý¾Ċñ¹wĉ ûvĀþÝ

 ðþă¾å ĂÞÅĀ£ Ăí āºÉ Ĉ³v¾Õ óºù ĈĉwĄý ãºă w£ ºÉwz āºÉ Ĉ³v¾Õ

ÔĊ´ù ¹vĀÅ ÈĉvÀåv ÿ ćºýÿ¾ĄÉ Ç¿Āùj  )¹ĀÉ èê´ù I¢Åv Ĉ¤Æĉ¿ 

 
 

óÿº«45 ¾ĉ¹wêù  ā½wùjT ÿ ªĉw¤ý óºù ûĀù¿j ½¹ ²ÖÅ ûwþĊúÕv 40  ºÍ½¹ 

Table 9: T statistic values and model test results at 95% confidence level 

 ¾ĊÆù 
Path 

 ā½wùjT 
Test T 

 Ç¿½vP 
P Value 

 ¾ĊÆù 
Path 

 ā½wùjT 
Test T 

 Ç¿½vP 
P Value 

EFĄSA 4.010 0.000 SQĄUF 4.852 0.001 

PEĄSA 7.274 0.000 MAĄUF 7.322 0.000 

RDĄSA 17.633 0.001 EFĄUB 4.010 0.000 

VAĄSA 7.692 0.000 PEĄUB 7.274 0.000 

MĄSA 6.967 0.000 RDĄUB 17.633 0.000 

QSĄSA 19.480 0.001 VAĄUB 16.692 0.000 

FEĄSA 0.305 0.000 MĄUB 16.967 0.000 

SQĄSA 4.852 0.003 QSĄUB 19.480 0.000 

MAĄSA 17.322 0.000 FEĄUB 9.305 0.000 

EFĄUF 5.010 0.000 SAĄCC 4.852 0.001 

PEĄUF 7.274 0.000 UFĄCC 17.322 0.000 

RDĄUF 17.633 0.001 UBĄCC 5.010 0.000 

VAĄUF 16.692 0.001 SAĄEL 7.274 0.001 

MĄUF 16.967 0.000 UFĄEL 17.633 0.000 

QSĄUF 19.480 0.000 UBĄEL 16.692 0.000 

FEĄUF 29.30 0.000 CCĄMODEL EEEC 16.967 0.001 

- ( ( ELĄMODEL EEEC 19.865 0.001 
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  ½¹ ôùwÞ£ Ăz Ă«Ā£ w{£½v  Ó  ¾§où  ûvºýÿ¾ĄÉ üĊz ĂzûvĀþÝ   āºý¾Ċñ¹wĉI  

ÿ āºþă¹¹wĉ    ĈÉ¿Āùj ćvĀ¤´ù  ¿vĂĉĀñ ¾òĉ¹  ćwăwz Ów{£½v ½¹    Ăæõoù

Ĉù ćÁĀñvº~ºþÉwz  ) ½v¾é¾z ûÿºzć  ôùwÞ£I  wĄþ£ Ăý   āÀĊòýv ûvºýÿ¾ĄÉ  ćv

Ĉúý ¹Ā· ½¹ ā½ÿ¹ Ăùv¹v ćv¾zºþþĊzJ    ÛĀéÿ Ăz ÀĊý ć¾Ċñ¹wĉ Ăîöz

Ĉúý  āºĊ°Ċ~ ½wĊÆz ĈîĊýÿ¾¤îõv Ç¿Āùj ÔĊ´ù ½¹ ôùwÞ£ ¦´z )ºýºýĀĊ~

¢Åv    ½¹ ÛĀÑĀù üĉv ÿÇ¿ĀùjÔĊ´ù ºýÿ¾ĄÉ ćwăĈ¤Æĉ¿   üĉv ôĊõ¹ ĂzĂí  

yÕw¸ù ā¾¤Æñ wz  ÿ  ðþă¾å wz  äö¤¸ù ćwă¢Åv Ô{£¾ù   ÿ øĄù ½wĊÆz

Ĉù ¢Ċúăv Àtw³ºÉwz  üĉv Ĉ³v¾Õ ûwÎÎ¸¤ù w£ ¢ÆĊåwí Ă¤îý üĊúă )

ÊĊz ĈÉ¿Āùj ćwă¹¾îĉÿ½ ĂýĀñ¾¤  Ăz ÈĊ~ ¿v    ĂõmÆùôùwÞ£   ÔĊ´ù ½¹

ĈîĊýÿ¾¤îõv Ç¿Āùj   ºþÊĉºþĊz]4,[  ) 

 ûvºýÿ¾ĄÉ ĈñÂĉÿI  ĂĉĀñ ¿vóºù üĉv ½¹ ¾òĉ¹ øĄù ćwă    Ĉ³v¾Õ ĈÉ¿Āùj

  āºÉ  ¢Åv  ½¹ ĂíĂæõoù  ćwă¢Åv āºÉ Ă¤·v¹¾~ ûvºz ÛĀþ£ ÿ ćÁĀñvº~  )

°úăüĊþI  Ăæõoù  ćwă  ¹vĀÅÔĊ´ùĈ¤Æĉ¿  ÿ    ÀĊý  ćºýÿ¾ĄÉ Ç¿Āùj ðþă¾å

ÀĊý  Ăz¾Ċá ¡½ĀÍ  øĊê¤Æù  wz  üĉv  Ăæõoù  ÛĀÑĀù üĊúă ÿ ºþ¤Æă Ów{£½v ½¹

¢Ċúăv ¾òýwĊz    üĉv¢Åv ĂĉĀñ)  ½ĀÚþù üĊúă ĂzI  ¢Åv ÷¿đ    ÈĊ~ Èýv¹ Ăz

  ÿ āÀĊòýv IôâÉ IĈòþă¾å ĂþĊù¿ ÈĊ~ I¡wĊz¾¬£ IüÅ IĂþĊù¿ ½¹ )))

¹ĀÉ Ă«Ā£ ûvºýÿ¾ĄÉJ    v¾ĉ¿ āºĄÝ ¹Ā· ºýÿ¾ĄÉ¢Åv ć¾Ċñ¹wĉ ½v¹ J  

üĉv¾zwþzI  wê£½v èĉ¾Õ ¿v ºĉwzø¤ÆĊÅ ¢ĊæĊí iI    ć¹¾z½wí ÿ ¡wùº· ¢ĊæĊí

ĈÉ¿Āùj ćvĀ¤´ù û¹Āz  ÿv    )¹Āúý yĊá¾£ ć¾Ċñ¹wĉ Ăùv¹v Ăz v½Ăæõoù  wă

ĂĉĀñÿÈăÿÂ~ ªĉw¤ý wz ÈăÿÂ~ üĉv ½¹ ĂÞõwÖù ¹½Āù Ĉýÿ¾Ċz ćwă Ĉö{é ćwă

 £ ÿ ðþăwúămûj āºþþíºĊĉ  wă¢Åv  ].0  I4-  I/3  I4.  I4/[  )ºĊím£ ¾z 

ć¹¾z½wí  ¢ĉwÑ½ Iû¹Āz¹vĀÅ I¾z½wí ćºþù¹ĀÅ ÿ Ićºþù  ÔĊ´ùĈ¤Æĉ¿  I

Ç¿Āùj ðþă¾å  ÔĊ´ù ć¾Ċñ¹wĉ ÿĂz ¢Æĉ¿  ûvĀþÝĂæõoù  ćwăwz Ĉýÿ½¹    ÀĊý

wz  ĉw¤ýª   ÈăÿÂ~ćwă  ¹½v¹ ĈývĀ¸úă ĂzwÊù  ]1.  I12  I40[  ) 

ËĀÎ·½¹  ÈăÿÂ~ ÷ĀÅ ãºă I    Ĉzwĉ½w{¤ÝvĈÅ½¾z¹v¹ ûwÊý wă  Ăí    óºù

  ÷¿đ Ç¿v¾z ¿v v¾«v ôzwé ÿ û¹Āz yÅwþù Iû¹Āz Üùw« üúÑ āºÉ Ĉ³v¾Õ
  ½v¹½Ā·¾z¢Åvûwúă )Ăí ĂýĀñ ªĉw¤ý ûwÊý ÈăÿÂ~ Ĉù  óÿº«$ ºă¹3  wz #

Ăz ½vºêù Ăz Ă«Ā£ ¢Å¹j ćv¾z āºùQ2  ÈĊ~ ¡½ºé wĉ ĈþĊzóºù Ĉîĉ ¿v 

 øĄùüĉ¾£ ¢Åv ø¤ÆĊÅ ¢ĊæĊí óºù ćvÀ«v.   ÈăÿÂ~ ¿v È¸z üĉv ªĉw¤ý  
ÀĊýI  wz  Ăz Ă«Ā£  ÈăÿÂ~ĂzwÊù ćwă  üĊÊĊ~ āºÉ ÷w¬ýv  £ ¾z Ĉþ{ù mĊ§ ¾

óºù ½¹ ø¤ÆĊÅ ¢ĊæĊíĈîĊýÿ¾¤îõv Ç¿Āùj ćwă    ĈývĀ¸úă  v¼õ ÿ Ă¤Év¹

£mĈù ºĊĉĀÉ¹  ]/1  I4,  I41(,++.[  ĂĉĀñćwă   ø¤ÆĊÅ ¢ĊæĊí Ăz ÓĀz¾ù  

  ôùwÉ  Ăz ¢³v½ ĈÅ¾¤Å¹ I¾z½wí ¢ĉwÑ½ ÷¾ý ÿ ¢¸Å$ ć½ÿwþå  I#½vÀåv
¾z½wí  yÅwþù ìĊåv¾ñ ÿ Ĉ³v¾Õ ÀĊý ÿ û¹Āz ºþÆ~¢Åv  )ĂĉĀñ üĉv ÷wú£  wă

üĊĊÞ£ ôùvĀÝ Ăöú« ¿v  āºþþí ¢Åv    ûvĀþÝ Ăz ûvºýÿ¾ĄÉ ôĉwú£ Ăí

  Ç¿Āùj Ăí óºù ¹vºýÿ¾z èê´£ ¢Ą« ¹º¬ù ā¹wæ¤Åv ¢Ą« ûwñºý¾Ċñ¹wĉ
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