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Abstract 

Unlike the previous literature to discuss student-level’s or course-level’s digital learning, the purpose of 
this paper is using 2009 Taiwan Digital Learning and Digital Opportunity Survey(TDLDOS) to 
examine five dimensions, which include students, parents, instructors, information teachers, and 
principals, to analyze the determinants, learning effectiveness and digital learning divide in Taiwan 
elementary and junior high schools. In this paper, digital learning refers to digital homework and online 
learning. After using propensity score matching method to estimate, the empirical results find that 
students’ information skills, internet-using intensity, computer-using seniority, sex, multiple ICTs tools 
and internet service using, parents’ information skills, parents’ age, parents’ education level, 
computer-homework intensity, instructors’ education level, instructors’ seniority, ratio of self-made 
content on multimedia teaching, ratio of online computers in the school, principals’ education level and 
principals’ age are important characteristics to construct digital learning. On observing the effectiveness 
and digital divide, digital learning will enhance 54.9%-63.3% learning effectiveness and have 
6.1%-16.7% digital learning divide that relative to the students who did not have digital learning. 
However, determinants, learning effectiveness and digital learning divide will be different with 
different education systems and with different geographical locations. Finally, on the preparation of 
digital learning strategies, digital homework will help students to have a highest learning achievement 
to complete computer homework independently and online learning will give students a help to 
enhance highest interest in learning. In other words, when the characteristics of digital learning and 
predetermined to be achieved digital effectiveness are matched, digital learning will shape the highest 
value. 

Keywords: digital learning, digital learning effectiveness, digital learning divide, digital homework, 
online learning. 
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�ūŒ 2013 ô2ǡɹŷ̇ĝ§Ɩ�ǠġÖù
̇˩ȼĻŭǇɀÖġʱȝǇï]`ʸc 88.5%ɀ

85.5%̇ Ʉ#ƈɠÖġ
XÐǏŔȬ�˩ȼĻŭǇ̇ŧŞ̂ʸ 98.4%̇ ņ«ō.ʥǑLuż$�̇

ƚǧ�ƣʍɀ4ǑǳaÞū¥ƷʎʮɩëXǡâQɀĩŭȲ\ǋÀñĳż �¥ƎʎʮɩëXŒ
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ō.Ðȯƅū�Ö˒�ŊȹǶ÷�ÖùĢĊłQ�ē`�ÐǏôȐɀĢ«¬Ǎx.�ąˮ̇�ɵ

ƷÖ˒ǃčĢăĜ�ʎɩŊȹǡɵǨĘ÷ÞŞÐǏō.ÐȯɐƷ�ŹĎƀĜ˰ǣ� 

 ˜ǣgŎǆ�Ģ\ǋ�áŒō.�GȘŊÐ	�ĜŇ�ɻ̄îǚ½̇ �ʨXÛʀ]Ŵ�Ŏǆ

­ƷaǑÈŪãóőƞ�ȋŜȘɨʩƒ�ãƄŲ]Ŵ�。
« �ÐŸĞɸǶ�CêŊðɀÐǏ

「�ɪɻǡěǑ]Ŵǃč̇«ÈƎƄŲɟƃɀȘɨëX4Ǒ�̇ĢĊ�ȖŵÞ�ȻXŭCɶēɀ

	X�ɂē̇ȲŎǆ��Ģ#ÈƎ4Ǒǡ�¥ſ¥ŒƄŲʎŏł。�¦˨̇ʳȲâȿĉȧɨˇë

Xɭɨɀ4Ǒ��˚�	�Œʷ�Ŏǆ�]Ŵőþ̇ŲŎÞ]`#ÐǏ�Ö˒�ĬɸŊð�ʎɩ

ßǴŊð�ɀŸ˒ȅ�?ƀ「̇Ɔʘ�ƶ 124 Ö
ãÐÐŸ̇Vɨ 12,517 ȄɣÚA��ÉƄŲ

ʎŏ̇#ʳɐT˞Ɣ�]Ŵ̇ȃ�˞ƔƷįǻ	�˹`ō.Ðȯőþ�ƜÓ¥ȑ̋ȃ�˞ƔfŞ

ı)«	�˹`ō.Ðȯőþ�̇áŒÐȯĜŇ�ąˮŇŵ�Ǝ½̇«ȰˇÐdɀɭŸ¬Ǎx¯

îǚ�̇ŲŎ�ʳ�Ə]`ƈɠ§
�ãÐ�ˁū¬xɀCʺ¬x�ō.ÐȯɐƷ� 

 

��ʎŏ5ƫɷśɀŉʨēȘɨ 

 

��ʎŏ5ƫɷś 

 

ŲŎƷǪǻ�ƶ§
ɀãÐ�ō.ÐȯɐƷ�ƜÓ¥ȑ�WÐȯĜŇ̇ W4ǑŒÛʀ]Ŵ�

ƄŲʎŏ:5ȽŒɐŅ˛ǪȰūĢĳ6� 2009ô�ÐǏō.Ðȯ�ō.ƅūɹŷ8�ʎŏø̇ɳ

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
8 ɳɹŷƷǓɐŅ˛ǪȰūĮ	Óůőþʳɐ̇Ūʥ�Ƌ�ɹŷÛœů˕Ʒ 2009ô 5Ŭ 20ŖȾ 6Ŭ 10Ŗ� 



ɹŷŘ«Ɉ。ĝ§§
ɀãÐÐǏ�ō.ǃčʎŏ̇ #�ɥWʎɩȻoɀÐȯƅūŞ�Ï«ɇō

.Ɇî9(digital divide)ǋʅ̇«ʬʷS§Vɨ 124Ģ
ãÐħƄɹŷ�̇]Ŵō.ÐȯɆî�ă

Ĝ�¥ɀW�ȻăX�ō.ƅūîǚ� 

 ŒÐǏō.Ðȯ�ō.ƅūɹŷ
̇ ɵǨɜýƀ�ÒŌ�ō.Ðȯǎ·̇ ˪ɋǓÐǏ�Ö˒�

ĬɸŊð�ʎɩßǴŊðɀŸ˒ȅ�?「�ǥ�˃�̇W˕�ȶȖ�ɴ�© 1�Ǳė̇W
ÐǏ

Ʒō.Ðȯǡ�́̇
Ģİ��ō.Ðȯ˥ŞǓŸRĬɸŊðáWœ#ō.ŊÐ̇ÐǏĢ4Ǒō

.Ðȯ��ëXɀpȻÛf�˪ǓW ?́ʞ{˃�̇É�4ÐǏ�ō.ÐȯĜŇʸcŪÀ̇W


ÐŸŸ˒ĢģƱǡɤɃƷō.Ðȯ�Ÿ¨RŪ̂Ɯɐȱ̇ WĢĻŭ�ɵǨǃčɀ�Ł˃�Ÿ¨

ʎƫÞąˮc�Ÿ�ō.Ðȯơs�ʳɐɀ�̋��ŗŸ˒Xō.ŊÐɵǨ�̇ÐŸ�ŊðȬÞ

ʈʊŊÐȍȘ�°ɐ̇ vĨʎɩßǴŊðÞýƀŸR�ʛǫ́�˩ȼɀȝʙǎ·ɀǥ˗�¾Í́

ÐȯȍȘ̇ɳȍȘÞĜƷSŸŊð«ō.ŊÐ��V�ó�̇ʳȲ�?ɸǶ�ĬɸŊð�«ŊÐ

ó��̇ȽɐýȩĞŞÿQŸ½�ō.ÐȯŊųR×10̋ĆÐǏʦÖĉ̇Ö˒ɀÖùǃčáŒō

.ŊÐ�ɵ�÷Þ˕İ¬ąˮcÐǏō.Ðȯ�ɗĂĂ÷̇ ɼÈXɵǨ�Ö˒Þ�Ȼĳ6Ė¾®

þɀō˷ǡō.ëXɭF#{rÐǏʳɐō.Ðȯơs�ŲŎ~Ş«Ǝ�¾「�ō.ÐȯȺŢ�̇

įɪ�ƶ§
ɀãÐÐǏō.ÐȯɐƷ�ƜÓ¥ȑɀWáÐȯĜŇąˮ]Ŵ̇ WÞūLŒ ő「

áŒÐǏɀĬɸɭɨɪɻ�ʷ�ǥ˗ŎǆĢȻĊc�ÛʀȖŵ̇ 
�S「¬ƈɠō.ÐȯȍȘ�

ƀĜ� 

ŒƎŎ
̇�˚ŒÐǏō.Ðȯ�ō.ƅūɹŷ�ŕŭɬŷ˰ǣɭɨ̇áŒō.Ðȯ�ɐƷ

Óȭȵƹ«(1)ÐǏaǑ˩ȼÜ1ŽɀȽȝʙ�àĤĢ˪ʎŏ(#�ȋǸ�ō.1Ž�)̇ �(2)ÐǏ

aǑ˩ȼʳɐȟ�Ðȯ(#�ȋǸ�ȟ�Ðȯ�)̇W
Ʉ#ÐǏɤ÷ʳɐɣÚ̇ō.1Ž�ʵ1

˨÷Þ/Œȟ�Ðȯ̇�¥«Œȟ�Ðȯď˲Œō.ÐȯȍȘýȩĉÉ�ʳɐ̇Ȳō.1ŽIƷ

ĬɸŊðƢ�˩ȼĞȝʙʎŏĶà1Žĉ̇ ÐǏ«ŸĞŞʦÖĉ̇ ȽɐaǑʎʮɩëX~�ÒĜ̋

Ǝ½ō.1Žćś˻¬ƷÐǏaǑ˩ȼɀȝʙʳɐ ��ÐȯɐƷ̇ Ȳȟ�ÐȯfŞ�Ȼv�˦

��s�ÐȯɐƷ̇¥Ǝ̇T˹ō.ÐȯɐƷÞXʧǚ�Ųʐǃč̇ņ�˳ů	�ÐȯɐƷÞʸ

Ĝ	�Ƕ÷�ÐȯĜŇîǚ� 

 

 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
9 ō.Ɇî�ǪǻŪřʓƫŒ Brown, et al. (1995)Œȫ§�tʿ§Öʮ=�ʎɩÊ�ūĢʳɐ�ǪǻŻ̇ ɵƷ«ō.
ëXǡĿŋʷǶ
̇ǓŒëXǡʥǑş̄	�̇¥ȲǐǏǀĉ�ąˮŇŵîǚ̇
Ī\ō.ɆîÞū¥ĢĊ�Ŋȹ
Ƕ÷�ǷŔɀ¬xȅ?́ǃč¥ȑȲǐǏ	�Ȳʗ�ƜÓąˮ� 
10 ĢɽŸ½ō.Ŋų:Ī5ȽŒÐŸĪÓŊǴŨ�\ǁ�Ģĳ.�ō.Í́Ŋų� 



 

© 1̊ō.ÐȯȍȘýƀǱė© 

 

��ƄŲʎŏĲʨēȘɨ 

Œ4Ǒ 2009ôÐǏō.Ðȯ�ō.ƅūɹŷʎŏ�
«ŲŎĢɭÓ��ƶ§
ɀãÐō.

Ðȯ]Ŵʂ˶ɭÓ�̇ɔ 1ƷÐǏ«�?ÐdɀĢê¬Ǎx¯��ō.ÐȯɐƷƘǇȘɨ� 

 ƈɠɔ 1 ĢȘɨ�ɐƷƘǇ̇ç 5,40111.�ƶ§
ɀãÐÐǏƄŲ#ɣÚ̇Xʳɐō.1

Ž�ó­ɐƷƘǇƷ 60.692%̇Ŵ\ʳɐȟ�Ðȯǡó­ɐƷƘǇ(15.497%)ȎƷ£@̇ÈƎ

ǋʅǡ�Ȼɥ˄�¥«Œȟ�Ðȯ�°ɐ¦˨÷ɀĥɑɚ˧÷̂Œō.1Ž̇ Ǘǿō.1ŽIǓ

ÐǏaǑ˩ȼɀȝʙȅʎʮɩëXĉ9�ʳɐ̇Ȳȟ�Ðȯf˪Oɐýƀȟ�ó��ʞ#Ŋðɭ

ɨ�ʻÔŊų�É�ʳɐ̋�Ʉ#Ðdɀ¬Ǎxǃč#]`ƈɠ̇Ðd�ɸǶR×ɭɨɀĢê¬

Ǎx.Þ4	�˹`�ō.ÐȯɐƷX	�Ƕ÷�°ɐǇ̇7ÐdȲɧ̇§
�ɸǶR×�ʄÙ

ēɀɚ˧÷­¾ŒãÐÐḋáŒĬɸŊðȲɧ̇ɄɜƬF�áě�¾Í́ō.Ŋų̇fǥʜŒ 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
11 2009 ôÐǏō.Ðȯ�ō.ƅūɹŷĢƤĨ��ÉÐǏōƷ 12,517 .̇ƺƷȂ�ŲŎ�Ûʀƃ®ɭɨ�ʃōĢ
˪ɀb˜ʎŏʽưAĉ̇˽j 5,401.�ƶ§
ɀãÐÐǏō6DÛʀ]Ŵ� 
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ɔ 1̊ÐǏXō.ÐȯɐƷƘǇȘɨ 

 ō.ÐȯɐƷ 

 ÐǏXaǑ˩ȼʳɐÜ1ŽɀĤʎŏ 

(ō.1Ž) 

aǑ˩ȼʳɐȟ�Ðȯ 

(ȟ�Ðȯ) 

ŚÐǏ(N=5401) 60.692% 15.497% 

§
ÐǏ(N=1818) 50.605% 8.085% 

§ãÐǏ(N=3583) 65.810% 19.257% 

ˁūxÐǏ(N=1654) 65.840% 15.961% 

˫ˁūxÐǏ(N=3747) 58.420% 15.292% 

ˁūxǡ§
ÐǏ(N=558) 53.405% 9.498% 

˫ˁūxǡ§
ÐǏ(N=1260) 49.365% 7.460% 

ˁūxǡ§ãÐǏ(N=1096) 72.171% 19.251% 

˫ˁūxǡ§ãÐǏ(N=2487) 63.007% 19.260% 
ɮ̊ĨɎ
�ƄŲōƷ�şvĨXō.ÐȯɐƷȱɀŰXō.ÐȯɐƷȱ� 

 

ãÐǡĬɸR×̇#ʜäǡĬɸşōɾĬÒŌR×̇fÞĜƷ�Àīğ̋�áŒ§
ÐǏ5ɷ̇

ÐƩɀzÐºo�Þ�Ȼ8˚ÐǏáŒō.Ðȯ�ʳɐė˸̋¥Ǝ̇Œɔ 1«á 1,818.§
Ð

ǏƄŲǡȘɨ
̇ʳɐō.1Žɀȟ�Ðȯ�ó­Ǉ(]`Ʒ 50.605%� 8.085%)̇­/Œ 3,583

.ãÐÐǏƄŲĢĊ\�ō.Ðȯó­Ǉ(]`Ʒ 65.810%ɀ 19.257%)� 

 «ÐŸɭŸ¬Ǎx.Œō.ÐȯɐƷǡƄŲȘɨ�̇ �#ǟǋˁūxáŒō.1Ž(65.840%)

ɀȟ�Ðȯ(15.961%)�ó­°ɐǇ­̂ŒCʺ¬x(]`Ʒ 58.420%ɀ 15.292%)̇ʭǷ¥¬Ǎx

.ʰĜō.ɐƷ�îǚʶɞŒʷ�ŎǆǪǻ̇Mills and Whitacre (2003)ɻʀʰĜɐƷîǚǡ�ɜ

�¥«Œ¬Ǎx.RƣʍȱǃčîǚĢʰĜ̇ǥʜŒCʺ¬ẋˁūx�ƣʍȱ¾CêƷǥá̂

ĢĊ�̂ŊȹǶ÷�̂ō.˪ƛ�ë1��ȅ̇ņʜXʎɩʥǑɐƷ�Cêē̋Ǝ½̇ʎʮɩĥ

ɑ«ǣgǡ-ýǟè˚d�̇Cʺ¬x�Ȼū¥Ʒ¬ă¬ʆɀ��Ø。Ƕ÷ǡȰˇ̇ɄɜʥǑʎ

ɩɐƷ̇fȻɜ!\ž̂�ĜŲ"K̇ņȲ\ǋCʺ¬xX/ō.Ʈʬǡǋʅ(Yuguchi, 2008)̇

W ĳ�¬Ǎx.˪DƷō.ɐƷǪǻ�Ȱˇ¥ȑåvĨMoss and Mitra (1998)�Goolsbee and 

Klenow (2002)�Greenstein and Prince (2008)ȅŎǆ� 

 Ț�«�ʨƄŲȘɨ]Ŵş˪ȰˇǡÐǏÐdɀɭŸ¬Ǎx.�̇ ɄÐǏʳɐō.1ŽɐƷ̇

Ū̂�ó­°ɐǇƷˁūxǡãÐÐǏ(72.171%)̇
¥ˁūx̉Cʺ¬x�ãÐÐǏō.1Ž

ó­°ɐǇ(72.171%̉63.007%)­̂Œˁūx̉Cʺ¬x�§
ÐǏō.1Žó­°ɐǇ

(53.405%̉49.365%)̇ ņ�ǟǋÐdĢʰĜō.1Žó­°ɐǇǡąˮěƷ̂Œ¬Ǎx.ĢȻʰ 



ɔ 2��ƶ§
ɀãÐÐǏXʳɐō.ÐȯɐƷ��ō.ÐȯĜŇʸĜɵǨƘǇ 

ƄŲ ō.ÐȯɐƷ ō.ÐȯĜŇ�ʸĜɵǨƘǇ 

  XǄǾ¬ÒĜŊð� 

!ǡō.1Ž�ĜŇ 

˩ȼŊųʞr�ɸ� 

ĳzÐȯɁʕ�ĜŇ 
ŚÐǏ 

 

ÐǏXaǑ˩ȼʳɐÜ1
ŽɀĤʎŏ(N=3278) 64.002% 55.399% 

aǑ˩ȼʳɐȟ�Ðȯ 
(N=837) 62.007% 60.692% 

§
ÐǏ ÐǏXaǑ˩ȼʳɐÜ1
ŽɀĤʎŏ(N=920) 66.413% 48.586% 

aǑ˩ȼʳɐȟ�Ðȯ
(N=147) 63.945% 51.020% 

§ãÐǏ ÐǏXaǑ˩ȼʳɐÜ1
ŽɀĤʎŏ(N=2358) 63.061% 58.057% 

aǑ˩ȼʳɐȟ�Ðȯ 
(N=690) 61.594% 62.753% 

ˁūxÐǏ ÐǏXaǑ˩ȼʳɐÜ1
ŽɀĤʎŏ(N=1089) 70.523% 56.014% 

aǑ˩ȼʳɐȟ�Ðȯ 
(N=264) 68.181% 63.257% 

˫ˁūxÐǏ ÐǏXaǑ˩ȼʳɐÜ1
ŽɀĤʎŏ(N=2189) 60.758% 55.093% 

aǑ˩ȼʳɐȟ�Ðȯ 
(N=573) 59.162% 59.511% 

ˁūxǡ§
ÐǏ ÐǏXaǑ˩ȼʳɐÜ1
ŽɀĤʎŏ(N=298) 75.167% 49.664% 

aǑ˩ȼʳɐȟ�Ðȯ 
(N=53) 73.584% 58.490% 

˫ˁū¬xǡ§
ÐǏ ÐǏXaǑ˩ȼʳɐÜ1
ŽɀĤʎŏ(N=622) 62.218% 48.070% 

aǑ˩ȼʳɐȟ�Ðȯ 
(N=94) 58.510% 46.808% 

ˁūxǡ§ãÐǏ ÐǏXaǑ˩ȼʳɐÜ1
ŽɀĤʎŏ(N=791) 68.773% 58.407% 

aǑ˩ȼʳɐȟ�Ðȯ 
(N=211) 66.824% 64.454% 

˫ˁū¬xǡ§ãÐǏ ÐǏXaǑ˩ȼʳɐÜ1
ŽɀĤʎŏ(N=1567) 60.178% 57.881% 

aǑ˩ȼʳɐȟ�Ðȯ 
(N=479) 59.290% 62.004% 

ɮ̊ĨɎ
�ƄŲōƷÐǏXō.Ðȯ�ɐƷȱōˇ̇ŰvĨŰXō.ÐȯɐƷȱ� 

 

Ĝǡąˮ̋ǥ˹+ǡĕă��˻ɞŒȟ�Ðȯʿ&̇ˁūx̉Cʺ¬x�ãÐÐǏȟ�Ðȯó­

°ɐǇƷT@˽̂Œˁūx̉Cʺ¬x�§
ÐǏȟ�Ðȯó­°ɐǇ� 

 ÐŸŊȹǎ·áŒÐǏ�Ģ#œ#ō.ŊÐ̇ Ƹ˫ŞůĆW�ʸĜǃÓŊȹǣƂ�ō.Ðȯ



ĜŇɵǨ̇Œ�Ƽɹŷʎŏ��Ǒē�̇ŲŎɭǾT˹`ō.ÐȯĜŇĪƂ̇]`Ʒ̊(1)ÐǏ

�ǄǾ¬ÒĜŊðĢ�!ǡō.1ŽĜŇ̋ɀ(2)ÐǏɵǨ˩ȼŊųʞr�ɸ�ĳzÐȯɁʕĜ

Ň�ɔ 2Ʒ�ƶ§
ɀãÐÐǏʳɐō.ÐȯɐƷ��ō.ÐȯĜŇʸĜȽ�ɵǨƘǇȘɨ̇ɣ

Úɔ
ōAʎɩ�#ǟǋ«ïXō.ÐȯɐƷ�̇ō.1ŽɐƷ«Àʿ&ǡƄŲ]˹
̇Wō.

ÐȯĜŇ:̂ŒĳzÐȯɁʕ�Ňŵ̇W�Ȼǡɥ˄�¥Ʒ«ǥáʜȟ�Ðȯ̇ō.1Ž�ŒÐ

Ǐ:ê�˰ʜ�ȋŜʸĜǡō.ÐȯɐƷ̇ WǼ˻�ō.ÐȯȺĉ�ĥɑ�R×ǃčǡŜ˨áě̇

ƺ�ŭǃƓȬ́�îǚɐƷɵǨÏ«̇ áŒãÐÐdɀCʺ¬xǡÐǏȲɧ̇ «ʳɐȟ�Ðȯş̇

ĢȻʸĜ�ÐȯɁʕĳzĜŇ­̂ŒǄǾÒĜō.1ŽĜŇ�¥Ǝ̇«ÐǏÐdɀɭŸ¬Ǎx.

ǡąˮ�̇ŲŎÞŒ�ȉǡÛʀƃ®ɭɨɀÛʀı)ş̇]`ȏQȰˇ� 

 

ȸ�Ûʀƃ®ɭɨ 

 

ŲŎŘ«įɪ�ƶ§
ɀãÐÐǏʳɐō.Ðȯ�ƜÓ¥ȑɀWáÐȯĜŇ�ąˮŇŵ]

Ŵ̇ 	�Œʷ�Ŏǆ�IçÐǏ 「�ɪɻ�Ǫǻőþ̇ ŲŎÞaǑvĨÐǏ�Ö �˒ĬɸŊð�

ʎɩßǴŊðɀŸ˒ȅ�?ƀ「̇#S「¬ƈɠÐǏ�ō.ÐȯɐƷ�Bɭ Ʒȃ ?Ð

Ǐʳɐō.ÐȯɐƷ�ɍľʃō̇Ʒ̊ 

0
               

1ielearning ⎧
= ⎨
⎩

�����������������������������
�

�	����
��
                                  (1) 

ŒŲŎ
̇�˚ŒŲŎĢ4ǑǡÐǏō.Ðȯ�ō.ƅūɹŷʎŏ�ŕŭʃō̇ō.ÐȯɐƷÞ

]`ÓȭƷ(1)ÐǏaǑ˩ȼÜ1ŽɀȽȝʙ�àĤĢ˪ʎŏ(ō.1Ž̇ )̇ �(2)

ÐǏaǑ˩ȼʳɐȟ�Ðȯ(ȟ�Ðȯ̇ )�«ȰˇȍȘȕĜƀ「�̇ÐǏʳɐō.

ÐȯɐƷ�ƜÓ¥ȑɀɐƷƅǇ�ɔǱƷ̊ 

' ' ' ' '

Pr( )

( )
i

i i i i i

elearning

f student parents teacher infoteacher principalsα β γ δ λ= + + + +
                    (2) 

W
 � � � ɀ ]`ɔÐǏ�Ö˒�ĬɸŊð�ʎ 

ɩßǴŊðɀŸ˒�ǃčʃō�ˇ̇WĢv��ǃčʃō�ˇ]`Ʒ̊ 

 

 elearningi  i

digitalhomeworki
onlinelearningi

 studenti parentsi  teacheri  infoteacheri  principalsi



( ,int , , , , ,3 , )i i i i i i i i istudent iskill ernetsep pccontactage sex pcnum adsl gwifi openpc=            (3) 

( , , )i i i iparents parentskill parentage parentedu=                                      (4) 

               (5) 

( , , )i i i iinfoteacher internetpcr classpcr iteacherenought=                                 (6) 

( , , )i i i iprincipals principaledu principalage principalyear=                             (7) 

 ŒÐǏ�ǃč�ˇ
̇ ƷÐǏ�ʎɩȻoĪƂʃō̇ŲŎÞ7qȣɹŷʎŏ
� 31

˰ʎɩʥǑɐƷĉDƷÐǏʎɩȻo"Ǎʃō�ɭÓ̇ǛÐǏXʜ¾�ʎɩ4ǑȻoş̇fˢ�

ÐǏŞʜXƍ�ʎɩʥǑɵǨ̇�Ʉ?́ïǹȓǃÓˇǡʎɩʥǑș̀̇«Ű5「áŐǡʎɩʥ

Ǒ®Ęş̇Þʜ�ó˱¬âQ4Ǒ̇¥Ǝ˳ůÐǏʎɩȻoĪƂʃō:ōƷƍ� Ʒ

ÐǏƖÁ4Ǒȝʙãşō̇~ƷÐǏáŒȝʙ4ǑØ÷̇�ɂȲɧ̇ǛÐǏƖÁ4Ǒȝʙǡ˵Ǉ

Ė̂̇fĖ�ŒW
ȯĊĖ¾ȝʙŮtR×̇ʭÞáŒ�ƷʎɩʥǑ�ō.ÐȯɐƷǡʳɐŭĢ

òṙƺȲɄáŒȝʙ4Ǒ˵Ǉʷ÷Ğ4ǑĘ÷ïŭȝʙĜǞǝ12 (Internet addiction disorder, 

IAD)�ǋʅş̇fÞƸrŒō.ÐȯɐƷ̇ņÐǏ�ȝʙ4ǑØ÷áŒō.ÐȯɐƷ�ąˮ:

ōÞƷ	Ó� 

Ʒ˿Ƌİɦ˩ȼô̅̇Wɋ#ı)ÐǏáŒ˩ȼëX�ÐȯŇŵ̇	�Œȝʙ

4Ǒ�ȻáÐǏǐǏʎɩƝʪǋʅ̇ ˩ȼ¥Ʒ�şXŭʛǫ́®Ę�ǃč̇ ʜřİɦ˩ȼ�ÐǏ̇

Þ�ȻXŭʜ¾�pȻɀĥíÐȯ̇ WÞūŭrŒō.ÐȯɐƷ̇ ņ˳ůʃō:ōȂɎƷʈ�

ƷÐǏē`̇ē`Ʒ˒ů#5Ŏǆ�ę#ɯ)ō.ɐƷ�ǃčʃō̇ƺǓŒŲŎ�ƄŲáʅƷ§


ɀãÐÐǏ̇	ƷŎǆ��Ȼ\ǋȷµ�¥?́ē`Ȳ˚d4Ǒō.ëXǡĕă13(Rice and 

Katz, 2003; Losh, 2010)̇ ņ	�ɐáŒʃō:ōʳɐő�˳)�Ūĉ̇ � � ɀ

]`ƷÐǏÖ
Ļŭ˩ȼɭFō�Ö
ȝʙŞ�ƷÝ˵ĥɑŮt�Ö
ȝʙŞ�Ʒ 3.5G

ɀWi-Fi�Ƹȟ�ȝĥɑŮt�ɀÐǏŞ��ŒńÐĉ4ǑÐŸ�˔ńþ˩ȼ̇ǓŒō.ÐȯƷ

�ʛē�Ðȯ�ŤʁGʡ̇WŭʑŒ˩ȼɀȝʙȅʎʮɩëX˕�ǥ�˃�̇ņǛÐǏXʄÙ¾

N�ëX4Ǒ�̇ÞŭrŒō.ÐȯɐƷ�ʳɐ̇¥Ǝ̇ŲŎÞ˳ů�ʨʃōȂɎ­Ʒƍ�� 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
12ĢɽȝʙĜǞǝ:Ī?́ïXʷ÷ȝʙ4Ǒĕă̇ �ŗŦÊ÷ǡ�ȝɐƷ̇ ÞǐǏō.ƹĚ(digital anxiety)ǋʅ̇
ʭ˹ȝʙĜǞǝǡȝʙ4Ǒǣǡ˜�ȳʍÀˇş˕ŒȝʙƵɢɀǉȟ�ʴĠ½̇¾ƷƝʪŒȝʙǲȬ(È Facebook)
ĞŞȟ�ȴÁʛ́(È Line)̇ņ«ȝʙ4Ǒĉ�Ƹƞ¸q?́�ȝʙ4ǑȻȯȲŞ¾ŒaǑȝʙ#àƛɍľ�˟
˗:�ɗĂ(�2ƻ̇2004)� 
13 Œʷ�Ŏǆɪɻē`áō.ɐƷ�ąˮ�̇ɵƷǥáŒÆē̇ǔē«ȷµ�¾ƷC�ßŽȈǍɀĥɑɚ˧�ë1
R×��̇ņÞXŭʜ̂�ō.ʥǑɐƷ� 

  

teacheri = (mediateachri , pchomeworkri ,teacheredui ,teacheragei ,teachyeari ,
mediamakeri ,internetdepri )

iskilli

 internetusepi

 pccontactagei

 sexi

 pcnumi  adsli   3gwifii

 openpci



 ŒÖ˒ǡǃč�ˇʿ&̇ Ö˒áŒō.Ðȯ�ɵǨĘ÷Þūì�ÐǏō.ÐȯŞ��#ĩȧ

ʳɐ̇�ĞŞ��ʞ{ÐǏ«Öō.ÐȯɐƷÒĜ�˗ˏ̇¥ƎƀĜÖ˒áō.ÐȯɵǨĘ÷�

?́ǃč̇ÞÿQáÐǏō.ÐȯɐƷƜÓ¥ȑ�]Ŵ� � ɀ ]

`ƷÖ˒�ʎɩȻo�ô̅ɀŊȹǶ÷̇gȱƷŲŎaǑÐǏō.Ðȯ�ō.ƅūɹŷʎŏ
̇

ˉáɬŷÖ˒X 23˰ʎɩʥǑɐƷʳɐqȣĉ̇ɭǾ�ĪƂʃō̇qȣōÂȱ̇ɔɳÖ˒ũ

ʳɐ¾N�ʎɩʥǑɐƷ̇ ņǛÐǏ«Öʳɐō.ÐȯɐƷş̇ Ö˒�ÞȽʚʎɩʥǑș̀]��

rǢĞɥƜÐǏ�ō.ÐȯƑǶ̇ņ˳ůÖ˒ʎɩȻoĖ̂�ÞŭrŒÐǏʳɐō.ÐȯɐƷ̋

�¥ō.ëXšŒǲū4Ǒ:êʥô5�ŐǺǴĥǋʅ̇Ö˒ô̅äȱ̇f�ȻŒW«Ðů˕14

9İɦcǥ˗˩Îǐ�ɀȝʙ�4Ǒ̇� Rice and Katz (2003)ĳ�ôʟƚǧXʎʮɩëX�̂÷

ʥǑH�̇¥Ǝ̇ɄÐǏÖ˒ô̅Ėäȱ̇fɔǱ�ȻXŭʎɩʥǑș̀ƥẇÞƍ�âÿÐǏ

ō.ÐȯɐƷ̇¥Ȳ˳ůÖ˒ô̅ʃō:ōƷʈ��Ūĉ̇ŊȹǶ÷Ʒʷ�Ŏǆ15Ģę#ɯŴʎ

ɩʥǑ�˅ɜƜÓ¥ȑ̇W4Ǒ�¥«ŒʎɩʥǑáŒƣʍȱȲɧ̇Ʒ�ŐǺ
XǃÓɚ˧÷�

ĥɑëẊ_É4ǑȱɄɜǟĵWɳŭǡŇǑɀŇȻ̇fʳQ˓ƉÞǥáƷ̂̇ņɄũXŭ4Ǒ

ș̀ĞŞŊȹŤʁƷ̂ȱ̇Þʜ�ó˱¬âQǏơɀë14Ǒ̋[ȱ̇ŊȹǶ÷ǥá̂ȱ�ʜ�

Ȼ«W�Ŋȹşů̇¥ɸǶǥ˗ȲȯĊ4Ǒō.ëX�ĥȻ̋Ūĉ̇ŊȹǶ÷ǥá̂ȱ¥�ÞĢ

�ŊȹR×̇ȌǮ¬ÞʎʮɩëXȘ�ʵǑŒǏơɀë1
̇ņÞ�ȻǐǏʜ̂�ƣʍŇǑɀ4

ǑŇǢ̇Ț�#�̇
²ŒÖ˒ƷÐǏÐȯ�˅ɜʞ{ȱ̇¥ƎÞ˳ůÖ˒ŊȹǶ÷Ė̂̇ÞĖ

�ȻÿâÐǏʳɐō.ÐȯɐƷ̇ʃō:ō˳ůƷƍ�� 

 ĬɸŊðƷō.Ðȯ�Û˟°ɐȱ̇ŒŲŎĢȩQ�ɥ˄ʃōvĨ¾Í́ŊÐØ÷÷

( )�Ƣǟ˩ȼ1Ž˵Ǉ( )�ŊðŊȹǶ÷( )�Ŋðô̅

( )�ŊðŮtôʎ( )�ŊðȽə¾Í́ŊųƘǇ16( )ɀŊðŊÐ7

ʑȝʙ�ƘǇ( )̇ W
gTʃōƷı)Ŋðō.ŊÐH�áŒÐǏō.Ðȯ�ɐƷą

ˮ̇ŊðŊȹǶ÷�ô̅ɀŮtôʎfƷŊð�?́ǃčĢƀĜ�ŊðĬ#ÐǏō.Ðȯ�ɵǨ

Ę÷ɓˇ̋�ǓŒǋ�ǒɌŒGȘŊÐɀō.Ðȯ��ǜşů̇ō.Ðȯ�	Ʒ�ɂē�Ŋȹǣ

ǡ̇GȘŊÐ��ʸĜÐǏĢěXF�ŊȹŹĎȻȯņɄĬɸŊðXŭÈ\ǁǲĢĳ6�¾Í

́Ŋųɀ�Ƚȝʙŀ�ŭǑ�ŊÐŊųȅ½ʿō.ÐȯŊųʞṙ ĬɸŊðÞūXŭʜ̂�°ɐ
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14ŭˑŒʎɩǴĥŒŰ5ǲū�˅ɜē̇Ƚ 1997ô˔É̇Ŋȹʿ�sʎɩŊȹ²ǯýɭɨǙ̇7ŅöĦQ�#Ăw
Ÿ¨ʎɩŊÐʛ́ɭḞ��±ȹXʎɩȑ˼�Ŋȹ��̋Œ 1998 ôĉ̇ŧÞʎɩŊȹÓƷŸ¨ƍþɸǶ̇
â
�ɸȜR×Ʒʎɩ¾Í́ŊÐÓ.� 
15 4Ǒ?́ŊȹǶ÷#ɪɻō.ëX4Ǒ�ǥ˗Ŏǆ�ɞ Hargittai (2003)�Mills and Whitacre (2003)�Quibria, et al. 
(2003)�Rice and Katz (2003)�Losh (2004)�Kraemer, et al. (2005)�Losh (2010)�û;、ȅ (2011)� 
16 Œ 2009ôÐǏō.Ðȯ�ō.ƅūɹŷʎŏ
̇�	XĬɸŊðȽə¾Í́ŊųƘǇʃō̇ŲŎ# 100%ƨ�ɹ
ŷʎŏĢĳ6�\ǁǲĳ6¾Í́ŊųƘǇʃōƷɨȇ� 

 parentskilli  parentagei  parentedui

 mediateachri  pchomeworkri  teacheredui

 teacheragei  teachyeari  mediamakeri

 internetdepri



ō.ÐȯH�̇ņ˳ůȽə¾Í́ŊųƘǇʃō:ōƷʈ�̇
ŊÐ7ʑȝʙƘǇʃō:ōƷƍ

�� 

 ʎɩßǴŊðƷŸ¨
ʎɩǎ·ǡ�ɜýƀ°ɐȱ̇ WĢʿȪ�ʎɩǫ́(È˩ȼ)ɀʛ́(È

ȝʙ�ŊÐó�)Ò�ɀ�̇ÞǤİąˮĬɸŊðō.ŊÐɀÐǏō.Ðȯ�ʳɐ̇¥Ǝ̇ŲŎ

ÞaǑɹŷʎŏ
ŕŭ�64Ǒʃō̇#ʳɐÛʀ]Ŵ̇vĨ̊�6ÐǏ�ȝ�˩ȼØ÷

( )��ɂŊÕ�˩ȼ˃ȩǇ( )ɀXʎɩß˒Ŋðōˇ�ʗ¿( )

ȅ�?ʃō̇
˳ů�?ʃō�:ōȂɎƷƍ�̇ˢ���ǡŸ¨ʎɩǎ·̇ÞŧŭrŒÐǏʳ

ɐō.Ðȯ� 

 Ūĉ̇ŒŸ˒ƀ「ʿ&̇ǓŒŸ¨
�ʎƫ]˃ǡŪȔƜȆȱƷŸ˒̇Ÿ˒ǡō.ɵǨĘ÷

ÞƜÓŭ˚ʎƫŞ�ĦƠ«Ÿ¨ǡō.ǎ·ýȩ�ō.ŊÐɀō.ÐȯŞ�ɕŁĩǡ˗ˏ̇ȲŸ

˒ǡō.ɵǨĘ÷ÞɀŸ˒ŊȹǶ÷( )�ô̅( )ɀŒǋ%ÐŸ�Ÿ˒Ů

tôʎ( )ȅ?́ǃčǥ˗̇«¤˺ʷ�ŎǆáŒʎɩʥǑɐƷ�ęǑƜÓ¥ȑ̇Ų

ŎÞ]`˳ůʃō:ōƷƍ��ʈ�ɀƍ�� 

 ŒÛʀǶõǡʳɐ�̇ Ȱˇ�ʨÐǏō.ÐȯɐƷŒɹŷʎŏǡʎŏ®Ę�˚ŒɐŅ˛ǪȰ

ūǡɹŷ˰ǣɭɨȲIȻ�ǋ�]ʃō(binary variable)�ʎŏēʐ̇�«ŲŎ�ÛʀǣƂ˜�Ǫ

ŴÐǏō.ÐȯɐƷƜÓ¥ȑ½̇åZů#ı)ɐƷʳɐĉáŒÐȯĜŇ�ąˮŇŵ̇ņ«Ȱˇ

Ċ#YXʎŏǃē�T˞Ɣ�)ɨǣƂ̇ŲŎÞaǑH�]ō˃áƞ(propensity score matching 

method)#ʳɐ]Ŵ̇«ɳɨˇőƞ
̇�āŰXō.Ðȯ�ÐǏȬ�ʳ�Ə]ƷT˹Ȭ́̇�

ʿ&ŞƙƸō.ÐȯH�ėʁǡÐǏ̇ʭ˹ÐǏĢÏ«ǡŸ¨�ȻŞĬɸŊðƸėō.ŊÐ�Ð

ŸɀʎɩßǴŊð�ʎɩǃčɊĀ�Ÿ˒ʜƷƸėĦƠʎƫŒō.Ŋȹ�̇��ȻŞÐǏŲʚʜ

ƸXō.Ðȯ�ǃčH���ĞŞÖ˒Ųʚʎɩǃčɀė�ʜƸƞŁĩÐǏʳɐō.Ðȯǡǋʅ̋

��˹ŰXō.ÐȯÐǏ��ȻŞvĨÐǏ�Ö˒�ĬɸŊð�ʎɩßǴŊðɀŸ˒ȅ­Xō.

Ðȯǡǃčǃē�̇ĉ¥ŶǷ¥ȑ4Ċō.ÐȯɐƷŰɕʳɐ̇ƺ˪ƠėǡŞʭ˹ÐǏïŭō.

Ðȯ�ɵǨėʁ̇
Ʒō.Ðȯ�Ʋ«ŔȬ�¥Ǝ̇«Û˟Ûʀǡı)ɭɨ�̇ď˲ɱ©ÞƙƸ

ō.ÐȯH�ėʁǡÐǏO�#ĭ˜̇I<ǖïXō.ÐȯɐƷǡÐǏ��Xō.ÐȯɵǨėʁ

�ŦŰʳɐō.ÐȯɐƷǡÐǏ̇ņŲŎ«H�]ō˃áƞǡȃ�˞ƔaǑ probit modeláŒȃ

(2)þʳɐı)̇ƛĊ«ÐǏ�Ö˒�ĬɸŊð�ʎɩßǴŊðɀŸ˒ȅ�?ƀ「Ģ¶Ĝ�ÐǏ

ō.ÐȯɐƷ�H�ƅǇ]ō(propensity score)̋[ȱ̇Œȃ�˞Ɣ̇#ȃ�˞ƔĢĊ�H�ƅ

Ǉ]ō# caliper matching method17ʳɐ˃áĉ̇ ~�#ɯŴō.ÐȯɐƷʼļáÐȯĜŇ�ąˮ
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17 Caliper matching methodǡÛʀĽ1�Ǎ«ŒOɐɭǾ�?ČãÝ÷̈˖(caliper)̇ǛïXō.ÐȯɐƷÐǏ�ɀ
Űʳɐō.ÐȯɐƷÐǏ�H�ƅǇ]ōîǚãŒ˖ǡōȦfˢ�¶ĜT˹`ÐǏ�ÐǏ�Ö˒�ĬɸŊð�ʎ

 internetpcri  classpcri  iteacherenoughti

 principaledui  principalagei

 principalyeari



Ňŵ̇W�ɔǱƷ̊ 

1 0(1 )i i i i ielearningeffect elearning elearningeffect elearning elearningeffect= + −              (8) 

W
Ʒ ÐǏ�ō.ÐȯĜŇ̇ŲŎĢǸō.ÐȯĜŇĪƂŭ�̇]`ƷÐǏ�Ǆ

Ǿ¬ÒĜŊðĢ�!ǡō.1ŽĜŇ( )ɀÐǏɵǨ˩ȼŊųʞr�ɸ�ĳzÐȯ

ɁʕĜŇ( )�� ɀ ]`ƷŭʳɐɀŰʳɐō.Ð

ȯ�ÐȯĜŇ̇Tȱ�˕ǡîǚ~ƀĜō.ÐȯɐƷ��ō.Ɇî̇~ Rosenbaum and Rubin 

(1983)�Ŏ
̇ÓȭƷ average treatment effect on the treated (ATT)̇��ɔǱƷ̊ 

( )
( ) ( )

1 0

1 0

1

1 1
i i i

i i i i

E elearningeffect elearningeffect elearning

E elearningeffect elearning E elearningeffect elearning

− =

= = − =
                 (9) 

« caliper matching methodɭÓ�̇ŲŎÞ7ċ Rosenbaum and Rubin (1983)ɀ Dehejia and Wahba 

(2002)�ÛʀǶõýʂ̇ɭǾ˖�ōAƷ 0.001 �Čãō̇ʳɐƄŲ˃á�Ȋʼ̇#ı)ŪȔ�

ō.ÐȯĜŇ�ĢăĜō.Ðȯ�ō.Ɇî�Ūĉ̇Ûʀƃ®ɭÓ
4Ǒʃō�Óȭ�²ŲȘɨ

A�ɴɞɔ 3� 

 

(�ÛʀȖŵɷś 

 

«4ǑH�]ō˃áƞáŲŎǡ]ŴƂǡʳɐÛʀı)ĉ̇ÛʀȖŵ�ɞŒɔ 4ɀɔ 5̇Œ

ŚÐǏƄŲʿ&̇ ąˮō.1Ž�ÐǏō.ÐȯɐƷǡÐǏé「ƜÓ¥ȑvĨŭÐǏʎɩȻo

(ƍ�)�ȝʙ4ǑØ÷(ʈ�)�İɦ˩ȼǡ_Éô̅(ʈ�)�ē`(ʈ�)�ADSLǡȝʙŮt4Ǒ(ƍ

�)̋Ȳąˮȟ�Ðȯ�ƜÓ¥ȑfŞvĨÐǏʎɩȻo(ƍ�)�İɦ˩ȼǡ_Éô̅(ʈ�)ɀÐ

ŸŞ�X˔ńþ˩ȼ6ÐǏ4Ǒ(ƍ�)�W˜�ȝʙ4ǑØ÷ʃō½̇ ˽ɥ˄ʃō�Ûʀ:ō

ȂɎ­Ȃ�˳ů̋Ĵɧ�̇ǛÐǏXĖ̂ǡʎɩȻo�Ėř4Ǒ˩ȼ�Æē�XĜƽĥɑ
ǥá

̂ʯ�Ý˵Ůt4Ǒş̇ÞūŭrŒ�ƶ§
ɀãÐÐǏʳɐō.1ŽɐƷ̇�«ÐǏXĖ̂ǡ

ʎɩȻo�Ėř4Ǒ˩ȼ
Ÿ¨
Xĳ6˔ńþ˩ȼ6ÐǏ4Ǒş̇Þʖ4ÐǏC�4Ǒȟ�Ð

ȯ�ō.ÐȯɐƷ�Ȳ«ȝʙ4ǑØ÷ʿ&̇ʈ�:ōfɔC�ȝʙĜǞ��Ȼɥ˄̇�~ÐǏ 
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ɩßǴŊðɀŸ˒�?́ǃčy]ǥʥ̇Ǝş̇˖R�Űʳɐō.ÐȯɐƷÐǏ~ƷïXō.Ðȯėʁ,ǰŒŶǷ
¥ȑȲŦŰʳɐǡÐǏ̋��̇ɄT˹`ÐǏ�H�ƅǇ]ōɆîÀŒ˖ǡōȦfɔǱŰXō.ÐȯǡÐǏȬ́
ʿ&̇:êŒŰX%0ō.ÐȯėʁǡÐǏ̇ņÞ«ÛʀǶõ
̇ÞWh˜ŒŪȔƄŲ�½� 

 elearningeffecti

  elearningeffect1i

  elearningeffect2i elearningeffect1i elearningeffect0i



ɔ 3̊ʃōÓȭɀ²ŲȘɨA 
ʃō�Ǹ ʃōÓȭ ó­A(ƂƬî) 
ō.ÐȯĜŇ   
 learningindep ɍľʃō̇ȅŒ 1ş̇ɔÐǏXǄǾ¬ÒĜŊð�!ǡō.1Ž�ĜŇ� 0.558(0.49) 
 Interestlearning ɍľʃō̇ȅŒ 1ş̇ɔÐǏɵǨ˩ȼŊųʞr�ɸ�ĳzÐȯɁʕĜŇ� 0.514(0.49) 
ō.ÐȯɐƷ   
 digitalhomework ō.1Ž�ɍľʃō̇ȅŒ 1ş̇ɔÐǏXaǑ˩ȼʳɐÜ1ŽɀĤʎŏ

�ō.ÐȯɐƷ� 
0.606(0.48) 

 onlinelearning ȟ�Ðȯ�ɍľʃō̇ȅŒ 1ş̇ɔÐǏXaǑ˩ȼʳɐȟ�Ðȯ�ō.
ÐȯɐƷ� 

0.154(0.36) 

ÐǏǃč   
 iskill ÐǏXŭʎɩȻoʃō̇#˔˗˩ȼ�
ɅŎʡQ�ƇŻɚə�ʎŏÃý

Ǿ�ȍȘǶþ˔��Ŏ$^}�˩ȼʲʾɭFʱİ�ěǑʛ́Ñɘ�Ȧ©
ʛ́4Ǒ�ŎŨɌǍʛ́Ƞʠ�ɱȇɔʛ́ɨȇɀȦ©�ȋ´ʛ́ə1�
ȽǓʛ́4Ǒ�ō.ąJɌǍ�ȝʙʱȟ�ȝ�ȝʙʎŏĶà�」Ɓɀʛ
́�ʝ�˩Îˀ$łǟ�˩Îˀ$˘Ƈ� ƅ˩ȼʴĠ�ȟ�ʴĠ�ȟ�
ȴÁ�ȝʙ˩ɲ�ȝʙɠɩ�ȝ˯ə1�ʿɆźýȩ�ȟ�ą」Gʡ�P
Ǭƾˍ�ǶþĺÜ�˩ȼǫ́Ñɘɀț>�*Ů¢ýȩɀȈǍ�4ǑȻo
qȣōƷɨȇ� 

21.192(0.50) 

 internetusep ÐǏƖÁ4Ǒȝʙ�ãşō� 0.552(1.10) 
 pccontactage ÐǏ˿Ƌİɦ˩ȼô̅� 7.752(2.07) 
 sex ÐǏē`�ɍľʃō̇ȅŒ 1ş̇ɔÐǏƷǔē� 0.460(0.49) 
 pcnum ÐǏÖ
Ļŭ˩ȼɭFō� 1.675(0.86) 
 adsl ÐǏÖ
ȝʙɭFƷÝ˵̇#ɍľʃōɭÓ� 0.511(0.49) 
 3gwifi ÐǏÖ
ȝʙɭFƷ 3.5GɀWi-Fi�Ƹȟ�ȝ̇#ɍľʃōɭÓ� 0.070(0.25) 
 openpc ÐǏ�ŒńÐĉŒÐŸ4Ǒ˔ń˩ȼ�ɍľʃō� 0.067(0.25) 
ĬɸŊðǃč   
 mediateachr Ŋðó­ƖÁʳɐ¾Í́ŊÐ�ãşō� 0.230(0.17) 
 pchomeworkr ŊðƢǟ˩ȼ1Ž�ƘǇ� 0.071(0.04) 
 teacheredu ŊðŊȹǶ÷�ɍľʃō̇ ȅŒ 1 ş̇ ɔŊðXǪǻĢ(�)#��ŊȹǶ÷� 0.262(0.14) 
 teacherage Ŋðô̅� 36.311(3.58) 
 teachyear ŊðŮtôʎ� 11.603(3.14) 
 mediamaker ŊðȽə¾Í́ŊųƘǇ� 0.693(0.18) 
 internetdepr ŊðŒŊÐ
7ʑȝʙ�ƘǇ� 0.207(0.06) 
Ö˒ǃč   
 parentskill Ö˒�ʎɩȻoʃō̇#˩ȼ˔˗�
ɅŎʡQ�Ľ11ŽȍȘ�ȕɘ˩

ȼʲʾɭF�ÑɘěǑʛ́�4ǑŎŨɌǍʛ́�4Ǒɱȇɔʛ́�4Ǒ
ȋ´ʛ́�Ľ1ȽǓʛ́�ō.ąJɌǍ�ȝʙʱȟ�ȝʙʎŏĶà�ȝ
ʙ�ʝ�łǟ˩Îˀ$�ȟ�ʮɩɠɩ�ȝ˯ə1�ʿɆźýȩ�ą」G
ʡ]��PǬƾˍ�ɌǍ˩ȼ
ƗǛƅ�˶�ǶþĺÜ�ǫ́Ñɘ�ț>�
*Ů¢ýȩȈǍ�4ǑȻoqȣōƷɨȇ� 

10.527(2.74) 

 parentage Ö˒ô̅� 41.338(1.76) 
 parentedu Ö˒ŊȹǶ÷�ɍľʃō̇ ȅŒ 1 ş̇ ɔÖ˒XǪǻĢ(�)#��ŊȹǶ÷� 0.039(0.06) 
ʎɩßǴŊðǃč  
 internetpcr ó­Ɩ.ÐǏ���ȝ�˩ȼō̇#(SŸ��ȝ�˩ȼō̉SŸȣÐǏ�

ō)Ʒɨȇ� 
0.088(0.13) 

 classpcr �ɂŊÕ�˩ȼ˃ȩǇ� 0.034(0.12) 
 iteacherenought Xʎɩß˒ŊðōŞ�ʗ¿�ɍľʃō̇ȅŒ 1ş̇ɔÐŸĻŭʻǛ�ʎ

ɩß˒Ŋð�ō� 
0.739(0.43) 

Ÿ˒ǃč  
 principaledu Ÿ˒ŊȹǶ÷�ɍľʃō̇ ȅŒ 1 ş̇ ɔŸ˒XǪǻĢ(�)#��ŊȹǶ÷� 0.519(0.49) 
 principalage Ÿ˒ô̅� 52.978(5.73) 
 principalyear Ÿ˒Œǋ%ÐŸ�Ůtôʎ� 4.552(3.28) 



Q 4��>��L$��C[P1
�J�< �FL#�J+/(a�"VG6 
 �C[P1
�JP?�< �F (probit model-propensity score) 

�d�C ������C ��B�
���C 
���C �$�C ]2��C 
\���C 

1
�8 I��J 1
�8 I��J 1
�8 I��J 1
�8 I��J 1
�8 I��J 
�C@*           

iskill 0.011 (3.28)*** 0.012 (2.94)*** 0.028 (3.74)*** 0.021 (1.85)* 0.009 (2.44)** 0.013 (3.03)*** 0.010 (1.54) 0.007 (0.97) 0.012 (3.03)*** 0.016 (3.30)*** 
 internetusep -0.036 (-2.23)** 0.018 (1.00) -0.061 (-2.44)** 0.053 (1.63) 0.001 (0.05) 0.013 (0.57) -0.029 (-0.90) 0.044 (1.19) -0.037 (-1.98)** 0.014 (0.65) 
 pccontactage -0.024 

(-2.64)*** 
-0.039 
(-3.49)*** 

-0.034 (-2.18)** -0.030 (-1.30) -0.003 (-0.32) -0.029 (-2.25)** -0.035 (-2.00)** -0.030 (-1.48) -0.022 (-1.97)** -0.040 
(-2.98)*** 

 sex -0.274 
(-7.56)*** 

-0.050 (-1.17) -0.158 (-2.53)** -0.080 (-0.86) -0.335 
(-7.45)*** 

-0.049 (-1.00) -0.262 
(-3.87)*** 

-0.011 (-0.15) -0.272 
(-6.28)*** 

-0.057 (-1.09) 

 pcnum -0.017 (-0.80) 0.032 (1.27) -0.034 (-0.87) 0.057 (1.01) -0.017 (-0.64) 0.025 (0.88) -0.063 (-1.53) -0.022 (-0.45) 0.001 (0.05) 0.051 (1.65)* 
 adsl 0.110 (2.83)*** -0.048 (-1.05) 0.070 (1.04) -0.047 (-0.47) 0.167 (3.47)*** -0.003 (-0.06) 0.054 (0.76) -0.032 (-0.39) 0.130 (2.81)*** -0.047 (-0.86) 
 3gwifi 0.017 (0.26) -0.025 (-0.30) 0.045 (0.38) 0.129 (0.77) -0.008 (-0.10) -0.066 (-0.69) 0.056 (0.48) 0.054 (0.40) 0.0005 (0.01) -0.059 (-0.56) 
 openpc -0.075 (-1.07) 0.179 (2.27)** 0.239 (1.53) -0.038 (-0.18) -0.214 

(-2.67)*** 
0.176 (2.03)** -0.039 (-0.28) 0.471 (3.22)*** -0.080 (-0.99) 0.057 (0.59) 

!_@*           
 parentskill 0.059 (6.09)*** 0.031 (2.64)*** 0.031 (1.76)* -0.002 (-0.09) 0.058 (4.20)*** 0.021 (1.40) -0.009 (-0.36) 0.083 (2.57)*** 0.076 (6.23)*** 0.029 (1.97)** 
 parentage -0.020 (-1.64)* -0.086 

(-5.75)*** 
0.00006 (0.00) -0.065 (-1.69) 0.032 (1.61) -0.012 (-0.58) -0.022 (-0.84) -0.109 

(-3.35)*** 
0.008 (0.56) -0.079 

(-4.05)*** 
 parentedu 1.261 (3.04)*** 0.399 (0.89) 0.626 (0.70) 2.119 (1.81)* 1.212 (2.39)** -0.530 (-1.02) 2.751 (3.90)*** -0.719 (-0.91) 0.571 (0.76) 2.830 (3.33)*** 
	U0%@*           
 mediateachr -0.227 (-1.50) 0.054 (0.32) -0.925 

(-2.86)*** 
-0.112 (-0.25) -0.332 (-1.77)* 0.012 (0.06) -0.283 (-1.00) -0.077 (-0.24) -0.287 (-1.48) 0.301 (1.30) 

 pchomeworkr 1.136 (2.27)** -0.259 (-0.44) 1.748 (1.60) 2.663 (1.72)* 0.873 (1.44) -0.996 (-1.48) 0.546 (0.37) 1.834 (1.10) 0.797 (1.41) -0.768 (-1.14) 
 teacheredu 0.231 (1.82)* 0.340 (2.19)** -0.057 (-0.23) 0.042 (0.11) 0.149 (0.85) 0.270 (1.37) 0.827 (2.14)** 0.698 (1.35) 0.136 (0.88) 0.050 (0.27) 
 teacherage 0.010 (1.23) 0.0004 (0.04) 0.0004 (0.03) -0.010 (-0.51) 0.020( 1.53) 0.003 (0.22) 0.001 (0.06) -0.023 (-1.08) 0.002 (0.25) 0.019( 1.50) 
 teachyear -0.003 (-0.34) 0.027 (2.26)** -0.027 (-1.52) 0.032 (1.21) -0.002 (-0.21) 0.010 (0.81) 0.028 (0.96) 0.069 (2.02)** -0.001 (-0.11) 0.005 (0.38) 
 mediamaker -0.510 

(-3.27)*** 
-0.312 (-1.73)* -0.507 (-1.41) 0.710 (1.29) -0.509 (-2.42)** -0.027 (-0.12) -0.635 (-1.72)* -0.264 (-0.62) -0.699 

(-3.71)*** 
-0.278 (-1.21) 

 internetdepr -0.036 (-0.13) -0.057 (-0.16) 0.702 (1.36) 0.362 (0.49) -0.043 (-0.11) 0.205 (0.48) -2.096 (-3.07) 0.938 (1.13) 0.516 (1.43) -0.189 (-0.45) 
�7WS@*           
 internetpcr 0.291 (1.87)* -0.078 (-0.45) -0.610 (-0.79) 1.183 (1.01) 0.302 (1.72)* -0.165 (-0.87) -0.746 (-0.79) 0.044 (0.04) 0.400 (2.44)** 0.077 (0.41) 
 classpcr 0.140 (0.95) -0.181 (-0.96) -0.285 (-0.94) -1.274 (-1.63) 0.211 (1.16) -0.159 (-0.77) 0.052 (0.18) -0.081 (-0.24) 0.355 (1.81)* -0.024 (-0.09) 

iteacherenough
t 

0.067 (1.58) 0.071 (1.36) 0.251 (3.49)*** 0.052 (0.47) -0.051 (-0.90) 0.052 (0.81) 0.084 (0.68) 0.486 (2.61)*** 0.019 (0.40) 0.031 (0.53) 

7_@*           
 principaledu 0.051 (1.27) 0.118 (2.38)** 0.140 (2.01) 0.396 (3.42)*** 0.054 (1.00) 0.114 (1.90)* 0.394 (4.30)*** 0.310 (2.75)*** -0.026(-0.54) 0.064 (1.07) 
 principalage -0.007 (-2.14)** -0.001 (-0.28) 0.005 (0.74) 0.027 (2.49)** -0.009 (-1.94)* 0.0002 (0.05) -0.026 

(-2.57)*** 
0.012 (1.07) -0.006(-1.57) -0.003 (-0.77) 

 principalyear 0.008 (1.34) -0.0009 (-0.14) -0.006 (-0.42) 0.026 (1.23) -0.002 (-0.28) -0.010 (-1.29) 0.030 (2.25)** -0.028 (-1.81)* 0.007(0.99) 0.012 (1.40) 
 1
�JP?#�J+/�(a (caliper matching method) 
�AE��+
0%��D`
K�8�+/ 

Treated Control Treated Control Treated Control Treated Control Treated Control Treated Control Treated Control Treated Control Treated Control Treated Control 

0.633 0.465 0.619 0.613 0.646 0.464 0.607 0.614 0.625 0.485 0.616 0.566 0.701 0.495 0.673 0.706 0.604 0.452 0.592 0.541 

0.167 (8.69)*** 0.005 (0.23) 0.182 (5.71)*** -0.007 (-0.12) 0.139 (5.86)*** 0.049 (1.70)* 0.206 (5.93)*** -0.032 (-0.70) 0.152 (6.64)*** 0.051 (1.61) 

`K05Y�
�U�.��
JMX�+/ 

Treated Control Treated Control Treated Control Treated Control Treated Control Treated Control Treated Control Treated Control Treated Control Treated Control 

0.549 0.486 0.607 0.546 0.485 0.392 0.474 0.437 0.576 0.511 0.627 0.531 0.546 0.475 0.636 0.530 0.548 0.461 0.594 0.497 

0.062 (3.21)*** 0.061 (2.32)** 0.093 (2.94)*** 0.037 (0.59) 0.065 (2.74)*** 0.096 (3.30)*** 0.071 (2.02)** 0.106 (2.16)** 0.087 (3.79)*** 0.097 (3.06)*** 

941(^#�-
)) 

5401-5246 5401-5201 1818-1647 1818-1371 3583-3439 3583-3476 1654-1374 1654-1240 3747-3637 3747-3412 

Te,3Z:'���&1b�-O�1�? z��***Q 1%DHRcN;=f**Q 5%DHRcN;=f*Q 10%DHRcN;=� 

 



öŎ�ōðđŃ¸�ŞàŊ
īr�ğ â�ŚqÍöĉŏ½ų~ø�¦¬�³ tĖ�ĥâň

ð� 

 ¸xŘ�¥ĸ²��ľĳ�ý²�[ÈŘç��³ #Ê�ĥâ�ŧœ�ų|ĺĎÇõìå

ÕľĳěE�Ű�åÕ�Ų�Ņ�åÕö²ęþ��Ű�¥ĸ²�ÚõţĜ#Êzş��Ű�¥

ĸ²�²ęþ��Űų¥ĸ²�ĝĩ²Æë�!�ľĳ�ý²�¢�Ĕ�T�đţĜzş��Ű�

[ÈŘ�Ų�Ņ½ų~�ŧtï â³ #Ê�Ű�ĥâ2YŴĘĮ{Ē�tĖ�ťtï�Ŧ×

v_ČųD+ôåÕľĳěE�Ű�åÕö�ŲńŅ�¥ĸ²�ö²ęþ��Ű�¥ĸ²�öÂ

G�ľ���¥ĸ²�ĝĩ²Æë�!ğÈŘö²ęþ��Ű½ų~�%tïŌĥĒ�tĖ�³

 tĖĥâ� 

ĐW;ėųT�õì<X�ŧ³ tĖ��ŧ_ČâtïľĳěE�§İţĜ�Ų�xŘľ

ĳěE�xŘ�Ų�²�²ęþ��ĝĩ²Æþ�ų=	�Ų�²ęþ�Ļ³âŎOúĂ³ ĥ

â��ðĻ³�+³ąĤ·YøąŴPåÕ�ľĳěE�ŰųħåÕ~�ÁěEOį×tï¢T

ěŦ�³ �Ŧ�]Ūų��ħüåÕ~�Tě1Ňtï�¸³ tĖĥâ�ķùų�ctïľ

ĳěEø�7ł�ŕWxŘķù��½ųŉ~%tïcxé�ÒŦ��O��³ tĖĥâ�ä

ĘųġÑ²�¥�øŜ�³ ²tų²�*�Ũc=È9�²t�ÂGğúĂ½ś�jųSĥª

?½ś�ß0k6²t9yųñ|ĺĎÇT��ù¥ĸ²�k¼��Ŀ?æ\¢¨(�jœ&Þ

krů²Æ� 

c�ÏÅ)tC[ĵÈdíJ @ĕ�³ tĖĥâ×v_Čö|ĺĎÇĮ{�ųT�õì

a	tï�³ tĖĥâ×v_Č18čW�X¸�ttï19ųX½TõìŔÀJ20ĵÈ�tï³ 

tĖ×v_ČčW��X¸.ődJ21Ŵ©ı�ų³ tĖĥâc�XtïtCğ�XĵÈdí

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
18 �ŧa	tïc³ #Ê�ö.Y%ð×v_Č
īâńŰtïľĳěE�ń!đŃ%ðz��ńº§İţĜ�
Ų�n���ŰxŘľĳěE�È9>łlľĳ�Ř²�³ğń!krů²tz�Ŵ�ŧa	tïcĒ�tĖĥâ
�×v_ČI¤ńŰtïľĳěE��ŰöåÕ²ęþ���ŰöţĜ#ÊÚõz���ŰöÈŘ²ęþ�[ÈŘ
�Ųńâ�Ř� 
19 �ŧ�ttïc³ #Ê�ö�ŧ_Č
īâtï>ńŰľĳěE�n��%ð ADSL}ũđŃ�ÈbńÄ>ř
¯�ţĜîi�ńŰöåÕľĳěE��ŰöåÕ²ęþ��T�đ�ţĜz��Ű�ń!ökrů²tz��²
�krůĝĩ²Æ�!Ŵ�ŧ�ttïcĒ�tĖ��ŧ_Č
īâtïľĳěE�Ű�§İţĜ½ś�º�tÈ
>ř¯�ţĜ¨(�ğÈŘ²ęþ��Ű� 
20 ĵÈ¸ŔÀJ�³ #Êĥâ×v_Čâ�º§İţĜ�Ų�n��xŘ²ęþ��Ű�¥ĸ²�ö²ęþ��
Ű�ÈŘö²ęþ��Ű�ÈŘ�Ų�!�ÈŘ¸ĶÈö�ľ�ŘŴĮ{ŔÀJĒ�tĖĥâ�×v_ČųD+I
¤Èb>¨(ř¯�ţĜ%ð�xŘö²ęþ��Ű�xŘ�Ų�Ņ�>łlľĳ�ý²��¥ĸ²��²ę�ľ
�Ř�ÈŘö²ęþ��ŰğÈŘcĶÈö�ľ��� 
21 .ődJ�³ #Ê×v_ČI¤tïľĳěE�Ű���đŃ%ð½ś��º§İţĜ�n��%ð ADSLđ
ŃÂG�xŘöľĳěE�Ű�tÈT�đ�ţĜz��Ű�²w	ŕĔţĜë�Űğ)Ŀ¸?æ\¢¨(�kr
ů²ÆŴ.ődJ�Ē�tĖ×v_ČD+I¤tïľĳěE�Ű�§İţĜ½ś�º�xŘľĳěE�Ű�xŘ
�Ų�Ņ�xŘ²ęþ��Ű� 



J �ų~R�X�tï�xŘ�¥ĸ²��ľĳ�ý²�ğÈŘć,ůç���óčW�ŧ� 

ctĖ ±öĮ{�ųÅ´Ŝ�|ĺĎÇ	;ŬA³-ų@Aâtïc³ tĖĥâŌĥ�ų

¢ěŐ �tĖ ±ķùųMâħÉ	 Treated�³-ŴS�ŗűĮ{³-DâÁ[ØÁ³ t

Ėĥâ�tĖ ±ķù�óųâħÉ	 Treated ³-ÜO Control ³-��ūų�Mâ³ tĖ

 ±�³ Ģ���ħ 4	:ůtïÏÅ¢Ő �tĖ ±|ĺĎÇâ'ųtïŌĥ³ #Êĥ

â�ųT>èĄu ²���³ #Ê� ±Ðë[¨LtĖĠŁ� ±Ðë@Aâ 63.3%ğ

54.9%ųÄ>³ #Êĥâ�tïų3Á 46.5%[ 48.6%ötïķùTèĄu ²���ö³ 

#Ê[T¨LtĖĠŁų³ tĖ ±Ģ�-@Aâ 16.7%ğ 6.2%ų=>Ű��ďĲŭģ�Ŵ

cøXĮ{|ĺĎÇöŒņ�ųôtï>Ē�tĖĥâ½ų~TŐ èĄu ³ #Ê ±[¨

LtĖĠŁ ±~@Aâ 61.9%ğ 60.7%ų=³ tĖĢ�-D@Aâ 0.5%ğ 6.1%Ŵ©ı�ų

³ tĖ� ±Ő ~>Á³ tĖ�ĥâ���ų�Mġtï¡È·�¸²ę÷ö�­vc¸

Tĝ
èĄd%tïu ³ #Ê½ųÚõ³ #Ê�±Ç~5¸ŌĥĒ�tĖųäġtïğÈ

·�²ę÷Î+â�¨ŰtĖĠŁųDŌĥĒ�tĖ�²ęĈò~5¸Úõ³ #Ê� 

ÓjųÄ>³ tĖĥâ� ±ķùTĨĭâŠc|Şĥâ�ÄŌĥ³ tĖų�c�Ýö

�¾�ųġ®âŌĥĥâų�ĶTěŐ ö ±ÖëųĮ{ħ 4:ůtïÏÅ	öÄ>³ tĖ

ĥâ� ±-(M Control ³-)ųT�õìe¼�Ē�tĖ¢ěŐ � ±ķùâ¿mų=Tě

öįŖN_Á�ųĆ�ųĒ�tĖĥâń³ #Ê>½ś¶Ā�ųâ�ÃpĨ%ð�ø�Ű£Ħ

Īš�tĖĥâų°�¸tïĘıų ±��4ăśĝäń³ #ÊĥââmŴĆ�ų�_âĒ

�tĖ¢Ť�ÌöĚ��U£ĦńâŰųcgĥ�
~ń>`Ţ�ųŉ~%�tïķù�¹«Á

Ē�tĖĥâų~�Áø�ńkötĖFěğ>ńmötĖ ±� 

c�@tC�tĖ ±|ĺĎÇ	ųa	tïc³ #Êĥâ�ų�¸èĄdu ²�¢�

�ö³ #Êğ¨LtĖĠŁ�tĖ ±ķù�ŧų@AŐ 64.6%ğ 48.5%ųX¸Ē�tĖĥâ

¢ěŋ ö�ŧ(@Aâ 60.7%ğ 47.4%)ų©ı�ų�¸a	tïĘıų�Ĺ"ÿtĖ ±�²

ę÷öų³ #Ê~¼�ÿÁ±ëö³ ²t/Ù�äĘųQĮ�ttïœ�ų³ #Êĥâ�

¸;ŬAö ±ķù�ŧ(@Aâ 62.5%ğ 57.6%)ğĒ�tĖĥâ¢ěŐ � ±ķù�ŧ(@A

â 61.6%ğ 62.7%)�Xų�M�¸�ttïĘıųġ²ę÷öc¸TèĄdu ²���ö³ 

#Ê ±½ųÚõ³ #Ê~ńâÁ±ųĘġ²ę÷öc¸¨LtĖĠŁ ±ųDBðĒ�tĖ

ĥâ~¼�ÿø�Á5Hö²tĈò� 

 ġ®�ĵÈdíJ Į{ųŔÀJtïc³ #Êĥâ�¢Ő �tïTèĄdu ²��

��³ #Ê ±(70.1%)5¸Ē�tĖĥâ(67.3%)ųĘc¨LtïtĖĠŁ ±�ųĒ�tĖ



ĥâ�ÒŦ ±Ľê(63.6%)D+Ű¸³ #Êĥâ�¢ěŐ (54.6%)ŴøŬ�öìļ�TĬ¸

.ődJÏÅ¢�|ĺĎÇųtïTèĄdu ²���³ #Ê� ±Ő �³ #Êĥâ

(60.4%)â$ųġ�Ő ¨LtïtĖĠŁ ±ųD�Ē�tĖĥâ(59.4%)âo� 

�¸³ tĖ ±Ģ�öĮ{�ųc:œtïÏÅ�|ĺĎÇŭüńm� ±Ģ�e� ¸

³ #Êĥâų=TěöįŖN_ñħ 3ö³ #Êĥâ�Úõe-â 60.6%�ŰÚõëT��

ùųġtï�Ä>Á³ #Ê�tĖĥâų= ±�ķùĢ��R~ÀK@»ŭŴQĮĒ�tĖ

�!ŌĥÖëų�ħ�mœ�tïeÄŌĥŎĒ�tĖĥâųĢ��ù~ø��»ŭ�c)tC

[díJ Į{�ųT�õìa	tï�³ tĖ ±Ģ�ÛR³ #Êĥâö�ŧųĘ�t�

ŔÀJğ.ődJötïD¼ĭ¢ÑŐ ötĖ ±ų��çv³ tĖĥâĘ&ŋ ¿mö³

 tĖ ±Ģ�ųMcèĄu ²���ö³ #Ê�tĖ ±Ģ��+
ī_³ #Êĥâ¢

�ŀųĘ¨LtĖĠŁ�tĖ ±Ģ�D¼_Ē�tĖĥâ¢�Ğ� 

âûķħ 4¢��|ĺĎÇ+>Á�Ğ�āv�ųħ 5âŌ�Ô~:ůÏÅľµ@âŔÀJ

a	tï�.ődJa	tï�ŔÀJ�ttïğ.ődJ�ttïć^ÿŬAųĮ{³ ĥâ

�×v_ČųT�õìħ 5	>ďĲŭģĻ³�Ļ³+³ąĤğħ 4øXųäŭģ�Ļ³ĕůò

ĊÁ¢�XųË_ÏÅ�X½ċ¤tïtCğĵÈdíJ �;mŬAç�ų°¢@Ŭö^,Ï

Å~�Xö³ tĖĥâ�ų>�X�V�ç��ŧ_s� 

cÖńħ 5	�X³ tĖĥâ�³ tĖ ±��ŧ³-ųT�õìãĹ+^ŬfÏÅ	

eZìġ|ĺ³ ²tö÷öc¸ĴēUáa	ğ�ttï�T�èĄdu ²�¢���³

 #Ê�tĖ ±½ųD³ #Êĥâ~¼Uáa	ğ�ttÈ¢�Ōĥ�58ĈòųĘġ¢ĵ
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P 5�����KS6�@�
���AZO1
�I�;��EK#�I+/(_!VF5 
 �AZO1
�IO=�;��E (probit model-propensity score) 
 ���A �$�A 
 \2� �[�� \2� �[�� 
 1
�7 H��I 1
�7 H��I 1
�7 H��I 1
�7 H��I 
�A>*         
 iskill 0.014 (2.79)*** 0.007 (1.18) 0.013 (3.41)*** 0.015 (3.27)*** 0.009 (2.56)*** 0.012 (2.86)*** 0.011 (3.01)*** 0.012 (2.86)*** 
 internetusep -0.039 (-1.84)* 0.042 (1.62) -0.049 (-2.86)*** 0.017 (0.82) -0.024 (-1.21) 0.014 (0.66) -0.024 (-1.41) 0.016 (0.80) 
 pccontactage -0.035 (-2.82)*** -0.039 (-2.41)** -0.027 (-2.70)*** -0.040 (-3.19)*** -0.018 (-1.71)* -0.033 (-2.70)*** -0.018 (-1.89)* -0.040 (-3.41)*** 
 sex -0.225 (-4.50)*** -0.014 (-0.23) -0.258 (-6.41)*** -0.068 (-1.37) -0.303(-7.30)*** -0.058 (-1.23) -0.289 (-7.52)*** -0.042 (-0.95) 
 pcnum -0.045 (-1.45) 0.031 (0.81) -0.004 (-0.19) 0.037 (1.26) -0.019 (-0.77) 0.016 (0.60) -0.015 (-0.67) 0.044 (1.66)* 
 adsl 0.074 (1.38) -0.070 (-1.03) 0.105 (2.45)** -0.041 (-0.79) 0.118 (2.66)*** -0.017 (-0.34) 0.131 (3.20)*** -0.055 (-1.16) 
 3gwifi 0.050 (0.55) 0.033 (0.29) 0.016 (0.21) -0.022 (-0.23) 0.015 (0.19) -0.034 (-0.38) 0.0009 (0.01) -0.052 (-0.59) 
 openpc 0.092 (0.86) 0.289 (2.42)** -0.056 (-0.71) 0.075 (0.80) -0.181 (-2.32)** 0.194 (2.28)** -0.097 (-1.35) 0.173 (2.16)** 
 ^>*         
 parentskill 0.044 (3.19)*** 0.046 (2.48)** 0.061 (5.57)*** 0.020 (1.44) 0.052 (4.25)*** 0.023 (1.64)* 0.070 (6.73)*** 0.037 (3.01)*** 
 parentage -0.021 (-1.13) -0.103 (-4.07)*** -0.013 (-0.95) -0.092 (-5.35)*** -0.018 (-1.26) -0.069 (-4.20)*** -0.002 (-0.14) -0.075 (-4.54)*** 
 parentedu 1.801 (3.44)*** 0.180 (0.30) 0.462 (0.75) 2.378 (3.42)*** 1.380 (3.02)*** 0.065 (0.13) 1.241 (2.75)*** 0.118 (0.25) 
	U0%>*         
 mediateachr -0.347 (-1.65)* -0.009 (-0.04) -0.304 (-1.66)* 0.205 (0.93) -0.217 (-1.25) 0.020 (0.11) -0.280 (-1.75)* 0.141 (0.78) 
 pchomeworkr 1.787 (2.01)** 1.856 (1.64)* 0.866 (1.61) -0.261 (-0.41) 1.058 (1.88)* -0.370 (-0.59) 1.093 (2.10)** -0.821 (-1.34) 
 teacheredu 0.363 (1.70)* 0.634 (2.14)** 0.145 (1.06) 0.137 (0.81) 0.231 (1.60) 0.301 (1.77)* 0.222 (1.58) 0.311 (1.85)* 
 teacherage 0.019 (1.64)* -0.012 (-0.80) -0.001 (-0.15) 0.001 (0.10) 0.013 (1.30) -0.002 (-0.18) 0.014 (1.56) 0.011 (1.04) 
 teachyear -0.027 (-1.82)* 0.038 (2.02)** 0.004 (0.42) 0.022 (1.69)* 0.008 (0.69) 0.028 (2.11)** -0.008 (-0.76) 0.015 (1.24) 
 mediamaker -0.270 (-1.14) -0.018 (-0.06) -0.713 (-3.88)*** -0.306 (-1.36) -0.626 (-3.23)*** -0.264 (-1.23) -0.488 (-3.05)*** -0.285 (-1.55) 
 internetdepr -0.352 (-0.82) -0.038 (-0.69) 0.285 (0.92) -0.028 (-0.08) -0.184 (-0.56) -0.012 (-0.03) 0.159 (0.48) -0.093 (-0.24) 
WR"C0%>*         
 internetpcr -0.806 (-1.26) 0.666 (0.76) 0.346 (2.16)** -0.025 (-0.14) 0.244 (1.46) -0.202 (-1.10) 0.339 (2.14)** -0.022 (-0.13) 
 classpcr 0.026 (0.13) -0.063 (-0.22) 0.248 (1.33) -0.108 (-0.43) 0.184 (1.06) -0.196 (-0.98) 0.194 (1.26) -0.151 (-0.79) 
 iteacherenought 0.255 (3.83)*** 0.206 (2.09)** 0.040 (0.91) 0.049 (0.88) -0.003 (-0.08) 0.090 (1.51) 0.049 (1.08) 0.041 (0.74) 
6^>*         
 principaledu 0.208 (3.76)*** 0.308 (3.87)*** -0.022 (-0.49) 0.067 (1.19) 0.038 (0.78) 0.101 (1.81)* 0.055 (1.28) 0.108 (2.09)** 
 principalage -0.006 (-1.21) 0.016 (2.10)** -0.005 (-1.36) -0.003 (-0.77) -0.011 (-2.74)*** -0.005 (-1.08) -0.007 (-2.08)** -0.00002 (-0.01) 
 principalyear 0.007 (0.77) -0.015 (-1.29) 0.008 (1.13) 0.015 (1.85)* 0.005 (0.75) -0.003 (-0.44) 0.006 (0.95) -0.005 (-0.74) 
 1
�IO=#�I+/�(_ (caliper matching method-average treatment effect on the treated) 
�J�A�?D�
�+0%��B1

�7��I+/ 

Treated Control Treated Control Treated Control Treated Control Treated Control Treated Control Treated Control Treated Control 
0.662 0.473 0.656 0.607 0.624 0.485 0.603 0.566 0.637 0.511 0.625 0.591 0.623 0.478 0.614 0.562 
0.189 (7.43)*** 0.048 (1.23) 0.139(6.65)*** 0.036 (1.24) 0.126 (5.81)*** 0.033 (1.22) 0.144 (7.08)*** 0.051 (1.91)* 

��A�.��I
LX��I+/. 

Treated Control Treated Control Treated Control Treated Control Treated Control Treated Control Treated Control Treated Control 
0.516 0.452 0.587 0.527 0.545 0.440 0.595 0.556 0.565 0.527 0.624 0.532 0.556 0.482 0.607 0.530 

0.064 (2.48)** 0.060 (1.48) 0.104(4.95)*** 0.038 (1.29) 0.037 (1.71)* 0.091 (3.31)*** 0.074 (3.59)*** 0.076 (2.85)*** 
841(]#�-)) 2914-2682 2914-2483 4305-4227 4305-4113 4141-3983 4141-3983 4843-4666 4843-4606 
Tb,3Y9'���&1`�-N�1�= z
�***P 1%BGQaM:<c**P 5%BGQaM:<c*P 10%BGQaM:<� 
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