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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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“Meta-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 
learning…” 
                                      -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 

“CBI programs 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 

function of study feature…” 
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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 

RAPATAN2017 
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2000: 21 STUDIES - K-12 
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2000: 

NATIONAL 

ASSESSMENT OF 

EDUCATIONAL 

PROGRESS 

(N=15,000) 

K-12 

RAPATAN2017 
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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 



RAPATAN2017 

“…the 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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“ 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. “ 

2005: 

51 STUDIES; 

HS - INDUSTRY 
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2005: 

51 STUDIES; 

HS - INDUSTRY 

RAPATAN2017 

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, confirming the “no significant 

difference” claim of previous researchers.  
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“ 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.” 

2005: 

51 STUDIES; 

HS - INDUSTRY 
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2005: 

51 STUDIES; 

HS - INDUSTRY 

“…distance education as a form of education is as good (or as 

bad) as face-to-face education… Thus it is advisable not to 
automatically apply the ‘no-significant-difference’ 
label to all distance education programs just 

because the positive findings of some studies cancel out the 
negative findings of other studies…” 
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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 

“…Our findings suggest that the presence of a 
‘live’ instructor is important for effective 
distance education… based on previous research, 
‘live’ human instructors are still needed to 
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 



22 
RAPATAN2017 

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). 

RAPATAN2017 
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“The 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 +0.20, p < .001.” 
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2013:  

99 STUDIES; 

8-12 & HIGHER ED 

AND INDUSTRY 
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2013:  

99 STUDIES; 

8-12 & HIGHER ED 

AND INDUSTRY 
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1. How does the effectiveness of online learning compare with that of face-to-

face instruction? 

RAPATAN2017 
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c 

2. Does supplementing face-to-face instruction with online instruction 

enhance learning? 

RAPATAN2017 
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3. What moderator variables  are associated with more effective online learning? 

RAPATAN2017 

In terms of PRACTICES: 
-Expository/Collaborative 
-Asynchronous with instructor 
and peers 
-Use of text with other media 
-More time for online tasks 
than F2F 
-Opportunities for face time 
with instructor and peers 
-Opportunities for practice 
-Feedback  provided 
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In terms of CONDITIONS: 
NOT SIGNIFICANT MODERATOR VARIABLES: 
-Year or publication (indicating type of technology used) 
-Age of learners 
-Subject area 

3. What moderator variables  are associated with more effective online learning? 
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In terms of STUDY METHODS: 
SIGNIFICANT MODERATOR 
VARIABLE: 
-F2F instructional material 
identical to online material 
NOT SIGNIFICANT MODERATOR 
VARIABLES: 
-change in instructors in F2F 
and online classes 
-type of knowledge tested 
(procedural, declarative or 
strategic) 

3. What moderator variables  are associated with more effective online learning? 
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“The effectiveness of online learning 

approaches appears quite broad across 

different content and learner types.  

 

Online learning appeared to be an 

effective option for both undergraduates 

(mean effect of +0.30, p < .001) and for 

graduate students and professionals 

(+0.10, p < .05) in a wide range of 

academic and professional studies.” 

4. What generalizations can we make about the 

effectiveness of online learning? 

RAPATAN2017 



http://www.irrodl.org/index.php/irrodl/article/view/1902/3009 

Hollands: “…the most rigorous attempt to date to measure learning in a MOOC…” 
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http://www.irrodl.org/index.php/irrodl/article/view/1902/3009 

“…our definition of learning 
involves improvement in 
answering questions with, rather 
than without, outside assistance.” 
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“…the normalized gain is typically 
0.23 for traditionally taught 
courses, but increases to about 
0.48 for interactively taught 
courses.” 

https://www.edx.org/blog/comparing-effectiveness-learning-moocs 

International Review of Research in Open and Distance 
Learning, in a paper by David Pritchard, MIT's Cecil and 
Ida Green 
 http://phys.org/news/2014-09-online-classes.html#jCp 

MITx Mechanics Review 

RAPATAN2017 

http://phys.org/news/2014-09-online-classes.html
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“…that our students learn 
conceptual topics slightly 
better than in a traditional, 
lecture-based, class.” 

https://www.edx.org/blog/comparing-effectiveness-learning-moocs 

International Review of Research in Open and Distance 
Learning, in a paper by David Pritchard, MIT's Cecil and 
Ida Green 
 http://phys.org/news/2014-09-online-classes.html#jCp 

MITx Mechanics Review 
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“…we see no cohorts lying 
significantly below or above the 
normalized gain lines that fits all 
students in that sample. This 
certainly should allay concerns that 
less well prepared students cannot 
learn in MOOCs.” 

International Review of Research in Open and Distance 
Learning, in a paper by David Pritchard, MIT's Cecil and 
Ida Green 
 http://phys.org/news/2014-09-online-classes.html#jCp 

MITx Mechanics Review 
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“…MOOC students learned a bit more than 
students in a traditional university course, but 
less than students taught with an interactive 
engagement pedagogy (as would typically be 
exemplified by a blended learning pedagogy 
integrating technology with in-person 
instruction).” 

https://www.edx.org/blog/comparing-effectiveness-learning-moocs 
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2015:  

110 STUDIES; 

K-12 

COLLEGE AND 

ADULT 
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Using the procedure of Lipsey and Wilson 
(2000) with a random-effects model to 
integrate the effect sizes of the 108 
articles, there was an overall moderate 

mean effect size of 0.523, with a 95% 

confidence interval of 0.432-0.613. 

2015:  

110 STUDIES; 

K-12 

COLLEGE AND 

ADULT 
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Furthermore, we also conducted an 
analysis for the studies related to the 

affective variables (such as 

motivation, engagement, attitude, 
satisfaction, preference). The overall 
mean effect size of the 22 articles was 

0.433 (z ¼ 6.148, p ¼ .001), with a 95% 

confidence interval of 0.295-0.570. 
According to Hattie's criterion, there is a 
medium effect size for affective variables 
when using mobile devices in educational 
context. 

2015:  

110 STUDIES; 

K-12 

COLLEGE AND 

ADULT 
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“…the overall effect of using mobile devices in education is better 
than when using desktop computers or not using mobile devices as an 
intervention, with a moderate effect size of 0.523… 
 

The effect of such usage was greater for handhelds than for laptops; 

usage in inquiry-oriented learning was more effective than usage 

along with lectures, self-directed study, cooperative learning, and game-

based learning; informal educational environments were more 

effective than their formal counterparts, and medium- and short-
duration interventions were superior to long-term interventions.” 



RAPATAN2017 

“…However, it is note-worthy that the features of mobile devices are not 
sufficient conditions for positive learning effects. The minor effects of 
mobile-device-based cooperative and game-based learning in our study 

illustrated this fact. Instructional strategies are important for 
effective learning with information technology…”  
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“…As one of the most used strategies in mobile learning/teaching, self-
directed study is an example of a method that deserves more attention 

paid to pairing specific features to specific challenges to yield improved 
results…” 
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AUTHORS INDEPENDENT VARIABLE DEPENDENT VARIABLE WEIGHTED 
MEAN EFFECT 
SIZE 

1991: 
Kulik & Kulik* 

COMPUTER TECHNOLOGY LEARNER ACHIEVEMENT .30 

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 

.410 

2006: 
Zhao et al. * 

DISTANCE LEARNING LEARNER ACHIEVEMENT 
 

.10 

2011: 
Tamim et al. * 

COMPUTER TECHNOLOGY LEARNER ACHIEVEMENT 
 

.30 - .35 

2013:  
Means et al. * 

ONLINE LEARNING  
BLENDED LEARNING 

LEARNER ACHIEVEMENT .05 (online) 
.35 (blended) 

2014: 
Colvin et al.  

MOOCs LEARNER ACHIEVEMENT 
 

2015: 
Sung et al. * 

LAPTOPS AND OTHER MOBILE 
DEVICES 

LEARNER ACHIEVEMENT 
 

.523 

*meta-analysis 
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KEY OBSERVATIONS: 

 

1.  Positive outcomes have been low to moderate. F2F in many studies 

lower than with technology. Outcomes not due to superiority of medium 

but caused by content, pedagogy and learning time. 

 

2. No single factor by itself produces a positive outcome. Results are 

due to interplay of various factors. 

 

 3. Certain factors recur and are consistent over time (varied 

interactions). Learning with technology involves different interactions.  

RAPATAN2017 



WHICH IS MOST EFFECTIVE? 
(1991-2015) 

WHAT DOES RESEARCH SAY? 

EFFECT SIZE 
OF .05, 

BETTER THAN 
FACE-TO-FACE 

LOWER 
THAN 

ICT-SUPPORTED F2F, 
BLENDED LEARNING 

AND 
MOBILE AND DISTANCE 

LEARNING 

EFFECT SIZE 
OF .35, 

BETTER THAN 
FACE-TO-FACE; 
WITH MOBILE 

DEVICES, ES = .523 

EFFECT SIZES 
BETTER THAN F2F  

RANGING  
FROM .30 - .410 
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RAPATAN2016 Adapted from Moore 

Manipulation 

Real Scenarios 
Reflections 
Assignment 

Collaborative 

Feedback 

Facilitating 

INTERACTIVE LEARNING WITH TECHNOLOGY 

RAPATAN2017 
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KEY OBSERVATIONS: 

 

1.  Positive outcomes have been low to moderate. F2F in many studies 

lower than with technology. Outcomes not due to superiority of medium 

but caused by content, pedagogy and learning time. 

 

2. No single factor by itself produces a positive outcome. Results are 

due to interplay of various factors. 

 

 3. Certain factors recur and are consistent over time (varied 

interactions). Learning with technology involves different interactions.  

 

4. Learning with technology is a structured process. It involves a well-

thought out design. 

RAPATAN2017 
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“This implies that we should learn 

not only how to use technology but 

to design interactive 

learning tools which 

embody our pedagogical 

beliefs and practices.” 

RAPATAN2017 
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TECHNOLOGY     PEDAGOGY 

•Learner-centered 

•Collaborative 

•Teaching for  

Understanding and 

Transfer 

 

Acquisition Meaning-Making Transfer 

LEARNING WITH 

TECHNOLOGY 

LEARNER’S COGNITION 

Interactive Websites: 

• Manipulation 

• Simulation/Game 

• Feedback 

Social Media 

Mobile Apps 

RAPATAN2017 
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KEY OBSERVATIONS: 

 

1.  Positive outcomes have been low to moderate. F2F in many studies 

lower than with technology. Outcomes not due to superiority of medium 

but caused by content, pedagogy and learning time. 

 

2. No single factor by itself produces a positive outcome. Results are 

due to interplay of various factors. 

 

  3. Certain factors recur and are consistent over time (varied 

interactions). Learning with technology involves different interactions.  

 

4. Learning with technology is a structured process. It involves a well-

thought out design. 

 

5. Good design considers the different conditions and practices cited in 

research. Learning with technology goes beyond mere delivery of 

information or operation of system tools.  

RAPATAN2017 
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EFFECTIVE PRACTICES/CONDITIONS 

FOR BLENDED LEARNING (2000-2010) 

 

•COLLABORATIVE 

•INSTRUCTOR-LED 

•INSTRUCTION ALIGNED WITH 

CURRICULUM 

•INVOLVES MANIPULATIONS 

•PROMPTED WITH REFLECTION 

QUESTIONS 

•USE OF ASSIGNMENT 

•USE OF SCENARIOS 

•USE OF REAL WORLD TASKS 

•IMMEDIATE INDIVIDUALIZED FEEDBACK 

IN
T

E
R

A
C

T
IO

N
S

 

Pedagogical approach was found to moderate significantly 
the size of the online learning effect… 
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