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MODES OF TEACHING AND LEARNING 

Which of these innovations is the  
most effective? 

How do these compare with F2F? 
What does research say? 
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AUTHORS INDEPENDENT VARIABLE 
 

DEPENDENT VARIABLE 

1991: 
Kulik & Kulik*  

COMPUTER TECHNOLOGY LEARNER ACHIEVEMENT 

2000: 
Roschelle et al.  

COMPUTER TECHNOLOGY LEARNER ACHIEVEMENT 

2000: 
National Assessment of 
Educational Progress 

SOFTWARE DESIGN LEARNER ACHIEVEMENT 
 

2002: 
Thompson 

BLENDED LEARNING PERFORMANCE ON REAL WORLD 
TASKS AND TIMING PERFORMANCE 

2003: 
Waxman et al.* 

COMPUTER TECHNOLOGY -LEARNER ACHIEVEMENT 
-LEARNER MOTIVATION 

2006: 
Zhao et al. * 

DISTANCE LEARNING LEARNER ACHIEVEMENT 
 

2011: 
Tamim et al.  

COMPUTER TECHNOLOGY LEARNER ACHIEVEMENT 
 

2013:  
Means et al. * 

BLENDED LEARNING LEARNER ACHIEVEMENT 

2014: 
Colvin et al.  

MOOCs LEARNER ACHIEVEMENT 
 

2015: 
Sung et al. * 

LAPTOPS AND OTHER MOBILE DEVICES LEARNER ACHIEVEMENT 
 

*meta-analysis 
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άaŜǘŀ-analysis is better suited to 
answering questions about 
whether to consider 
implementing online learning or 
what features to look for in 
judging online learning products 
than to guiding the myriad of 
decisions involved in actually 
designing and implementing online 
ƭŜŀǊƴƛƴƎΧέ 
                                      -Means et al., 2013 
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Period covered by selected 
studies: 1991-2015 
 
Types: CBI to mobile 
learning 
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- Studies used a controlled design 
(experimental or quasi-experimental) 
 
-Design studies, exploratory studies, or 
case studies that did not use a 
controlled research design were 
excluded 
 
-For quasi-experimental designs, the 
analysis of the effects of the 
intervention had to include statistical 
controls for possible differences 
between the treatment and control 
groups in terms of prior achievement. 
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Possible confounding variables: 
 
-more instructional time 
 
-more and varied learning resources 
 
-varied interactions with hyperlinks 
and with peers 
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1991: 

254 STUDIES; 

K-12 AND 

ADULT 

ά/.L ǇǊƻƎǊŀƳǎ raised student 
examination scores by 0.30 
standard deviations in the average 
study, a moderate but significant 
effect. Size of effect varied, however, as a 

ŦǳƴŎǘƛƻƴ ƻŦ ǎǘǳŘȅ ŦŜŀǘǳǊŜΧέ 
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1991: 

254 STUDIES; 

K-12 AND 

ADULT 

Moderator variables: 
-publication in journals 
-duration of 4 weeks or 
less 
-different instructors in 
experimental and 
control classes 
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2000: 

21 STUDIES; 

K-12 
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2000: 21 STUDIES - K-12 
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2000: 

NATIONAL 

ASSESSMENT OF 

EDUCATIONAL 

PROGRESS 

(N=15,000) 

K-12 
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The mean of the study-weighted effect sizes 

averaging across all outcomes was .410 (p < 
.001), with a 95-percent confidence 
interval (CI) of .175 to .644. This result indicates 

that teaching and learning with technology has a 

small, positive, significant (p < .001) 
effect on student outcomes when compared 

to traditional instruction.  

2003: 

42 STUDIES; 

K-12 classes 
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άΧthe findings from the present meta-analysis 

revealed no significant differences across 
the contextual categories of study quality, 

teaching, and technology characteristics. In other 

words, the results can be generalized across a 
wide variety of conditions that have been 

investigated as well as across student, school, and 
study characteristics.  

2003: 

42 STUDIES; 

K-12 classes 
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ñ Meta-analysis is a technique for combining 

the results of multiple experiments or quasi-

experiments to obtain a composite estimate of 

the size of the effect. The result of each 

experiment is expressed as an effect size, 

which is the difference between the mean for 

the treatment group and the mean for the 

control group, divided by the pooled standard 

deviation. ñ 

2005: 

51 STUDIES; 

HS - INDUSTRY 
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2005: 

51 STUDIES; 

HS - INDUSTRY 
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The overall weighted mean effect size between 
distance education and face-to-face education was 

+0.10, with a 95% confidence interval of [-.01 

.22] (z = 1.76, p > .05, SD = .06). This finding 

suggests that considered as a whole, there is 
no significant difference between 
distance education and face-to-face 
education, ŎƻƴŦƛǊƳƛƴƎ ǘƘŜ άƴƻ ǎƛƎƴƛŦƛŎŀƴǘ 
ŘƛŦŦŜǊŜƴŎŜέ ŎƭŀƛƳ ƻŦ ǇǊŜǾƛƻǳǎ ǊŜǎŜŀǊŎƘŜǊǎΦ  
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ñ However, a closer look at the data revealed 

considerable variation among the effect 

sizes: There is a wide range of effect sizes 

(from -1.43 to 1.48); about two thirds of the 

studies show that distance education 

produced better student outcomes than face-

to-face education, whereas the remaining 

third showed just the opposite.ò 

2005: 

51 STUDIES; 

HS - INDUSTRY 
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2005: 

51 STUDIES; 

HS - INDUSTRY 

άΧŘƛǎǘŀƴŎŜ ŜŘǳŎŀǘƛƻƴ ŀǎ ŀ ŦƻǊƳ ƻŦ ŜŘǳŎŀǘƛƻƴ ƛǎ ŀǎ ƎƻƻŘ όƻǊ ŀǎ 

bad) as face-to-ŦŀŎŜ ŜŘǳŎŀǘƛƻƴΧ ¢Ƙǳǎ ƛǘ ƛǎ advisable not to 
ŀǳǘƻƳŀǘƛŎŀƭƭȅ ŀǇǇƭȅ ǘƘŜ Ψƴƻ-significant-ŘƛŦŦŜǊŜƴŎŜΩ 
label to all distance education programs just 

because the positive findings of some studies cancel out the 
ƴŜƎŀǘƛǾŜ ŦƛƴŘƛƴƎǎ ƻŦ ƻǘƘŜǊ ǎǘǳŘƛŜǎΧέ 
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2005: 

51 STUDIES; 

HS - INDUSTRY 

Factors contributing to favorable 
outcomes with distance education: 
-instructor involvement (medium to high) 
-interaction with media (medium to high) 
-types of interactions (synchronous + 
asynchronous) 
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2005: 

51 STUDIES; 

HS - INDUSTRY 

άΧhǳǊ ŦƛƴŘƛƴƎǎ ǎǳƎƎŜǎǘ ǘƘŀǘ the presence of a 
ΨƭƛǾŜΩ ƛƴǎǘǊǳŎǘƻǊ ƛǎ ƛƳǇƻǊǘŀƴǘ for effective 
ŘƛǎǘŀƴŎŜ ŜŘǳŎŀǘƛƻƴΧ ōŀǎŜŘ ƻƴ ǇǊŜǾƛƻǳǎ ǊŜǎŜŀǊŎƘΣ 
ΨƭƛǾŜΩ ƘǳƳŀƴ ƛƴǎǘǊǳŎǘƻǊǎ ŀǊŜ ǎǘƛƭƭ ƴŜŜŘŜŘ ǘƻ 
ensure quality distance education.  
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The synthesis of the extracted effect 
sizes, with the support of the 
validation process, revealed a 

significant positive small to 
moderate effect size favoring 
the utilization of technology in 
the experimental condition 
over more traditional instruction 
(i.e., technology free) in the control 
group. 

25 STUDIES 

2011:  

25 STUDIES; 

8-12 & POST- 

SECONDARY 
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The average effect size in both the second-order meta-analysis and the 

validation study ranged between 0.30 and 0.35 for both the fixed effects 

and the random effects models, which is low to moderate in magnitude 
according to the qualitative standards suggested by J. Cohen (1988). Such an 
effect size magnitude indicates that the mean in the experimental condition 
will be at the 62nd percentile relative to the control group. In other words, 

the average student in a classroom where technology is used will 
perform 12 percentile points higher than the average student in the 
traditional setting that does not use technology to enhance the learning 
process. 
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To determine if there are significant performance differences on 

real-world tasks among learners who received a Blended Learning 

solution, E-Learning alone, or no training.  

 

To determine if there are significant time performance differences 

on real-world tasks among learners who received a Blended 

Learning solution, e-Learning alone, or no training on real-world 

tasks  
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Blended learning: the appropriate mix and use of face-to-face instructional 

methods and various learning technologies to support planned learning 

and foster subsequent learning outcomes (Lim & Morris, 2009). 
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ñThe overall finding of the meta-analysis is that 

online learning (the combination of studies of 
purely online and of blended learning) on 
average produces stronger student 
learning outcomes than learning solely 
through face-to-face instruction. The mean 

effect size for all 50 contrasts was +0.20Σ Ǉ ғ ΦллмΦέ 
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2013:  

99 STUDIES; 

8-12 & HIGHER ED 

AND INDUSTRY 


