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Which of these innovations Is the
most effective?
How do these compare with F2F?

What does research say?
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Kulik & Kulik*

2000:
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Thompson
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Zhao et al. *
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Tamimet al.
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Means et al. *
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Colvin et al.

2015:
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answering questions about
whether to consider
Implementing online learningpr
what features to look for in
judging online learningoroducts
than to guiding the myriad of
decisions involved in actually
designing andmplementing online
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-Means et al., 2013
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- Studies used controlled design
(experimental or quaskexperimental)

-Designstudies, exploratory studies, or
case studies thatlid not use a
controlled research design were
excluded

-For quasiexperimental designsthe
analysis of the effects of the
intervention hadto includestatistical
controls for possible differences
between thetreatment and control
groups in terms of prior achievement.

RAPATAN2017




., Curicum I.earnm Classroom
Educational

Research

Tec

i Multimedia 5275

N0I0

Educatlon < Instriictional ="
; I Nedia.

Online == = Comp DESlgn Teaching s

erset 10! 1rdcr|,s [eadershlp

Possible confounding variables:
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1991:

Compuders in Human Behavior, Vol. 7, pp. 75-94, 1991 0747-5632/91 $3.00 + .00
Printed in the U.S.A. All rights reserved. Copyright © 1991 Pergumon Press plc

Effectiveness of Computer-Based
Instruction: An Updated Analysis

Chen-Lin C. Kulik and James A. Kulik

Center for Research on Leaming and Teaching
The University of Michigan

254 STUDIES;
K-12 AND
ADULT

Abstract — A meta-analysis d I . L LJ Iﬂ& Edjsm de nt

studies showed that computer

posicve effects on suudenss. T €XAMINALION scores by 0.30

from kindergarten pupils to

examination scores by 000 9 standard deviations in the average

of study feature. Effects were

sudies,in sudies mwnichaifd STUCY, @ moderate but significant

classes, and in studies of sh
positive changes in student att
reduced substantially the amo

Tdzy OG A 2 2
Since the early 1960s educational y y i

effect. size of effect varied, however, as a

atdzRe TSI

computer-based instruction (CBI) to drill, tutor, and test students and to 1 manage
instructional programs. In recent years these CBI programs have been used
increasingly in schools to supplement or replace more conventional teaching meth-

ods. Many educational technologists believe that CBI will not only reduce eduta-
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Effectiveness of Computer-Based
Instruction: An Updated Analysis

Chen-Lin C. Kulik and James A. Kulik

Center for Research on Leaming and Teaching
The University of Michigan

1991:

254 STUDIES;
K-12 AND
ADULT

studies showed that computer-based instruction (CBI
positive effects on students. The studies covered learner§

from kindergarten pupils to adult students. CBI prog -d u ratIOn Of 4 wee kS or

examination scores by 0.30 standard deviations in
moderate but significant effect. Size of effect varied, IeS S
of study feature. Effects were larger in published rath
studies, in studies in which different teachers taught expe

classes, and in studies of short duration. CBI also -d |ffe re nt |nStru Cto IS |n

positive changes in student attitudes toward teaching a

reduced substantially the amount of time needed for instr eX p e rl m e nt al an d
Since the early 1960s educational technologists have been| coNtrol classes

computer-based instruction (CBI) to drill, tutor, and test

Moderator variables:
Abstract — A meta-analysis of findings from 254 co _pu blICatIOn |n JOU rnals

instructional programs. In recent years these CBI pro

increasingly in schools to supplement or replace more conventional teaching meth-
ods. Many educational technologists believe that CBI will not only reduce eduta-
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Jeremy M. Koschelle,
Ph.D., is a senior cogni-
tive scientist at the
Center for Techniology in
Learning at SRI
International, an inde
pendent research orga-
nization in Menlo
Park, CA.

Roy D. Pea, D.Phil.,
Oxon., Is director of the
Center for Technology
in Learning at SRI
International, an inde-
pendent research organi-
zation in Menlo Park,
CA; and consulting pro-
fessor at the School of
Fducation at Stanford
University.

Christgpher M. Hoadley,
Ph.D., is a research and
computer sclentist at the
Center for Technology
in Learning at SRI
International, an inde
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Changing How and What
Children Learn in School

with Computer-Based
Technologies

Jeremy M. Roschelle, Roy D. Pea, Christopher M. Hoadley,
Douglas N. Gordin, Barbara M. Means

Abstract

Schools today face ever-increasing demands in their attempts to ensure that students
are well equipped to enter the workforce and navigate a complex world. Research indi-
cates that computer technology can help support learning, and that it is especially
useful in developing the higher-order skills of critical thinking, analysis, and scientific
inquiry. But the mere presence of computers in the classroom does not ensure their
effective use. Some computer applications have been shown to be more successful
than others, and many factors influence how well even the most promising applica-
tions are implemented.

This article explores the various ways computer technology can be used to improve
how and what children learn in the classroom. Several examples of computer-based
applications are highlighted to illustrate ways technology can enhance how children
learn by supporting four fundamental characteristics of learning: (1) active engage-
ment, (2) participation in groups, (3) frequent interaction and feedback. and (4) con-
nections to real-world contexts. Additional examples illustrate ways technology can
expand what children learn by helping them to understand core concepts in subjects

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

This article explores the various ways computer technology can be used to improve
how and what children learn in the classroom. Several examples of computer-based
applications are highlighted to illustrate ways technology can enhance how children
learn by supporting four fundamental characteristics of learning: (1) active engage-

ment, (2) participation in groups, (3) frequent interaction and feedback, and (4) con-
nections to real-world contexts. Additional examples illustrate ways technology can

expand what children learn by helping them to understand core concepts in subjects
like math, science, and literacy. Research indicates, however, that the use of technol-
ogy as an effective learning tool is more likely to take place when embedded in a
broader education reform movement that includes improvements in teacher training,
curriculum, student assessment, and a school's capacity for change. To help inform
decisions about the future role of computers in the classroom, the authors conclude
that further research is needed to identify the uses that most effectively support learn-
ing and the conditions required for successful implementation.

11
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2000:

Variable Effect on test scores
Frequency of school computer use -la** NAT I O NA L
Frequency of home computer use 4+
Teacher computer preparedness 2%* ASS ESSM ENT OF
Use simuldations 07 **

Use daia analysis :04** EDUCATIONAL
Student soctoeconomic status L hii

Average class size Qo+ PROGRESS
Teacher background - [1**

*p< ), *4p<.05 N=15000 (N:15,000)

Table 6. Links Between Technology Use and Science Scores — Eighth Graders K = 1 2
Variable Effect on test scores

Frequency of school computer use -.02

Frequency of home computer use - (7

Teacher computer preparedness 1**

Use Reading - (aw*

Use Writing OE**

Use Gravenar/Punctuation - (5%

Stident socioeconomic status So¥*

Student reading background 18%*

e IO, Fp< 03 N=15,000

Table 7. Links Between Technology Use and Reading Scores — Eighth Graders

Variable Effect on test scores

Frequency of school computer use - 06**
Frequency of home computer use Q7
Teacher computer preparedness N5¥**
Ulse simudationsiapplications L (g *E
Ulse drill and praciice - 06**
Student sociosconotnic statis RCht ki
Awerage class size NE**F

[ Teacher background D5H*
Mo, J 0, ¥ 05 N1 5,000

Table 5. Links Between Technology Use and lWath Scores — Eighth Graders
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2003:

A Meta-Analysis of the Effectivenesss of 42 STUDIES:
Teaching and Learning With Technology :

on Student Outcomes K-12 classes

December 2003

Hersh C. Waxman
Meng-Fen Lin
Georgette M. Michko

University of Houston

The mean of the studyveighted effect sizes
averaging across all outcomes waé10 (p <

.001), with a 95percent confidence
dLEARNING POINT

Aiwoclatin interval (Cl) of .175 to .644. This result indicates

1120 East Diehl Road, Suite 200 that teaching and learning with technology has a
Naperville, Illinois 60563-1486 - . .
(800 356-2735 7 (630) 649-6500 small, positive, significant (p <.001)

www.leamingpt.org

Copyrisht © 2003 Learming Point Assocd €1TECT ON StUdeNt outcomewhen compared
ED-01-CO-0011 Mllmghtsreserved. | 43 traditional instruction.

This work was originally produced in whole oring|
funds from the Institute of Education Sciences (IES), U.S. Deparanent of Education, under contract number ED-
01-CO-0011. The content does not necessarily reflect the position or policy of IES or the Department of

Education, nor does mention or visual representation of trade names, commercial products, or organizations imply
endorsement by the federal government.

Leaming Pomt Associates was founded as the North Central Regional Educationa] Laboratory (NCREL) in 1984,
NCEREL conunues its res2arch and development work as a wholly owned subsidiary of Leaming Point Associates.
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A Meta-Analysis of the Effectivenesss of
Teaching and Learning With Technology
on Student Outcomes

December 2003

Hersh C. Waxman
Meng-Fen Lin
Georgette M. Michko

University of Houston

2003:
42 STUDIES;
K-12 classes

J LEARNING POINT

Associates

1120 East Diehl Road, Suite 200
Naperville, Illinois 60563-1486
(800) 356-2735 7 (630) 649-6500
www.leamingpt.org

Copyright © 2003 Learning Point Associal
ED-01-CO-0011. All nghts reserved.

This work was originally produced in whole or in pEITOy

& Xhe findings from the present metanalysis
revealedno significant differences across

the contextual categoriesf study quality,
teaching, and technology characteristics. In other

words, the results can bgeneralized across a

wide variety of conditionshat have been
investigated as well as across student, school, and

study characteristics

3 ol oo
funds from the Institute of Education Sciences (IES), U.S. Depanmem o‘ ’duca’:om \mder contract zmmber :.D—
01-CO-0011. The content does not necessarily reflect the position or policy of IES or the Department of

Education, nor does mention or visual representation of trade names, commercial products, or organizations imply

endorsement by the federal government.

Leaming Pomt Associates was founded as the North Central Regional Educationa] Laboratory (NCREL) in 1984,
NCEREL conunues its res2arch and development work as a wholly owned subsidiary of Leaming Point Associates.
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2005:

What Makes the Difference? A Practical
Analysis of Research on the Effectiveness

of Distance Education

YONG ZHAO
Michigan State Unzversity

51 STUDIES;
HS - INDUSTRY

JING LEI

Syracuse Unroersity

BO YAN
CHUN LAI

Michigan State University

HUEYSHAN SOPHIA TAN

Coastal South Carolina Unversity

This article reports findings of a meta-analytica

ucation. The purpose of this study was to zdmztzﬁ /m tors that n/jt’rt the tfjutzw’m ss
of distance education. The results show that although the aggregated data of available
studies show no significant difference in outcomes between distance education and
face-to-face education as previous research reviews suggest, there is vemarkable dif-
ference across the studies. Further examination of the difference reveals that distance
education programs, just like traditional education programs, vary a great deal in
their outcomes, and the outcome of distance education is associated with a number of
pedagogical and technological factors. This study led to some important data-driven

suggestions for and about distance education.

N Maeahadysis is atechnique 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
deviati on. n
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2005:

51 STUDIES;
HS - INDUSTRY

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

+0.10,with a 95% confidence interval of.p1
22] (z =1.76, p > .05, SD = .06). This finding
suggests that considereds a whole, there is
no significant difference between
distance education and face®-face
education,02y FANNXAY3I (KS ay?2
RAFTFSNBYOSE OflAY 2F LINK
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2005:
51 STUDIES;
HS - INDUSTRY

n 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 op

17
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2005:
51 STUDIES;
HS - INDUSTRY

GXRAAUOF YOS SRdzOFGA2Y & | T2
bad) as facdo-F I OS S RdzOl § advigabletnotota | A
F dzi 2 Yl G A Ol f f-significAdtR{ASF FIEKNE
label to all distance education progranisst

begause the posjtive findings of some studies cancel out the
yS3AlGAGS FTAYRAYIa 2F 20KSNI [A
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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 (mediumto high)
-types of interactions (synchronous +
asynchronous)
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ensure quality distance education.

2005:
51 STUDIES;
HS - INDUSTRY
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2011:

25 STUDIES;

What Forty Years of Research Says About 8-12 & POST-
the Impact of Technology on Learning: SECONDARY

A Second-Order Meta-Analysis and

Validation Study

Rana M. Tamim
Hamdan Bin Mohammed e-University

Robert M. Bernard., Eugene Borokhovski,
Philip C. Abrami, and Richard F. Schmid

Concordia University

25 STUDIES

This research study employs a second-order meta-analysis procedui
marize 40 years of research activity addressing the question, does |
technology use affect student achievement in formal face-to-face cl|
as compared to classrooms that do not use technology? A study-le
analytic validation was also conducted for purposes of compai
extensive literature search and a systematic review process resull
inclusion of 25 meta-analyses with minimal overlap in primary I
encompassing 1,055 primary studies. The random effects mean effé
0.35 was significantly different from zero. The distribution was |
neous under the fixed effects model. To validate the second-order meta-
analysis, 574 individual independent effect sizes were extracted from 13 out
of the 25 meta-analyses. The mean effect size was 0.33 under the random
effects model, and the distribution was heterogeneous. Insights about the
state of the field, implications for technology use, and prospects for future

research are discussed.

KEYWORDS:
meta-analysis.

computers and learning, instructional technologies, achievement,

The synthesis of the extracted effegt
sizes, with the support of the
validation process, revealed a
significant positivesmall to
moderate effect size favoring
the utilization of technologyin
the experimental condition

over more traditional instruction
(i.e., technology free) in the control

group.

21
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TABLE 2

Mixed effects comparison of levels of methodological quality

Level k ES SE ( statistic
Low 8 0.42% 0.07

Medium 1 0.35% 0.04

High 10 0.31% 0.03

Total between 2.507
p=.29.*p<.05.

The average effect size in both the secendler metaanalysis and the

validation study ranged betweei®.30 and 0.35or both the fixed effects

and the random effects models, which iew to moderatein 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 highehan the average student in the
traditional setting that does not use technology to enhance the learning
process. o

—
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THOMSON JOB IMPACT
STUDY

THE NEXT GENERATION OF
CORPORATE LEARNING

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

February 2002

RAPATAN2017
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Instructional Delivery

Teacher-Student

Teacher-Student

Setting Interaction Location
Face-to-face (F2F) ALWAYS SAME PLACE,
SAME TIME
Distance Education/E- | MOST OF THE TIME, IN DIFFERENT PLACES
learning THERE IS LITTLE OR AND
NONE TIMES
Blended Learning AT CERTAIN TIMES, IN BOTH THE SAME
YES: PLACE AND TIME AND
AT CERTAIN TIMES, NO | IN DIFFERENT PLACES
AND TIMES

Table 1. Comparison of Instructional Delivery Settings

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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o The group that received Blended Learning performed with 30% more accuracy than
the E-Learning alone group.

o The group that received Blended Learning performed real-world tasks 41% faster than
those who received E-Learning alone.

o The group that received Blended Learning performed tasks with 159% more accuracy
than the control group

o The E-Learning alone group performed tasks with 99% more accuracy than the control
group.

These findings demonstrate that this defined Blended Learning solution heightens the overall
on-the-job performance achieved by e-Learning alone and that either form of training is much

more effective than no training at all. Simply stated, this study shows that a structured
Blended Learning model does result in greater workforce productivity.

25
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Ofher research measting the Impact of vaned mixes of classtoom and online Instructon

suggests that eamers takinghlended courses delvered I the context of the case mefhod may

vertorm better at multiole levels of leaming outcomes versus traditional faceodace Instruction

Leamers do as Wwell In e traditional classroom, but data suggest the students in onling

environments may perform better at multpl levels oflearing outcomes especially When Using a

0lend of classtoom an oning technologies (1Veob, 2005)
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2013:
99 STUDIES;

8-12 & HIGHER ED
AND INDUSTRY

The Effectiveness of Online and Blended

Learning: A Meta-Analysis of the

Empirical Literature

BARBARA MEANS

SRI International

YUKIE TOYAMA NThe overall finding of the metanalysis is that
SRI International online learning the combination of studies of
purely online and of blended learning) on
average produces stronger student
learning outcomes than learning solely
ROV Bal through faceto-face instruction. Thenean
et e effect size for all 50 contrasts wa+20=  LJ f

ROBERT MURPHY

SRI International
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