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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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BT AT ST T B R ERZE (probit model-propensity score)

B e B/ N AR
el Rz el (i 23
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)
penum -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) 2378 (3.42)%** 1.380 (3.02)%** 0.065 (0.13) 1.241 (2.75)%** 0.118 (0.25)
FEEREET
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)
BN R AR
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)
classper 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)
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)
BT R 828 (caliper matching method-average treatment effect on the treated)
fﬁ.‘iﬁ%ﬂiﬁ.%ﬁiﬂz Treated Control Treated Control Treated Control Treated Control Treated Control Treated Control Treated Control Treated Control
SERCEETAZ (S HYEL 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
A S E R 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)*
{f%ﬁiﬁ.fiﬂ;@ Treated Control Treated Control Treated Control Treated Control Treated Control Treated Control Treated Control Treated Control
LR > B R 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)%**
MEABMCEHI-2) 2914-2682 2914-2483 4305-4227 4305-4113 4141-3983 4141-3983 4843-4666 4843-4606
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