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Journalist Thomas Friedman, in his book, The World is Flat, says there is Òno turning 
back,Ó that technological influences have irrevocably redefined our world.i Savvy 
educators agree.  
 
The more progressive educators are seizing this moment in history to launch a quiet, 
high tech revolution in PreK-12 education. They recognize that Thomas Friedman is right 
Ð there is no turning back. More importantly, they see the incredible potential of 
technology to engage students in deep, authentic learning in ways never before 
possible. They are weighing the influences of three major phenomenon, the flat world, 
emergent research on how students best learnii, and new digital innovations, as they 
redesign learning for the 21st Century Ð looking for that zone of optimized learning for 
21st century students. 
 
Zone of Optimized Learning 
 

 

Learning optimized for 21st century students reflects 
the convergence of these 3 phenomena: 
 

¥ Globalization, characterized by the emergence 
of a fl at world, multinational corporations, 
international interdependence, and real-time 
global communications  

 
¥ Digital  innovations that result in round-the-

clock, 24/7 access, eCommunication, social 
networking, digital productivity, and, for the first 
time for many, a public voice as an individual or 
for a group  

 
¥ Breakthroughs in understanding how people 

best  learn based on rapid advances in the 
cognitive and neurosciences 

 
Teachers and schools in this zone use digital innovations to engage students in relevant, 
meaningful learning experiences that address rigorous learning standards as they 
leverage what is known from the learning sciences about how people learn.  
 
The convergence of the 3 phenomena create a compelling sense of urgency for high-
tech, 21st Century Learning that stages todayÕs youth to thrive tomorrow. 
 
 
21st Century Skills 
 
Multiple groups across the globe have identified 21st Century skills. Business and 
industry focused in on key Òsurvival skillsÓ for the knowledge workforce: critical thinking 
and problem solving, collaboration, communication, agility and adaptability, initiative and 
entrepreneurship, access and analysis, and creativity and innovation.  The Emerge 
schools have their top 2 skills: critical thinking, teaming and collaboration, and ICT 
(information, communication, technology). Other skills often identified as key are: global 
and cultural awareness, real-world productivity, creativity, and innovation. 
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Technology in Schoolsiii 
 
The Cisco/Metiri report, Technology in Schools: What the Research Says, cites a myriad 
of purposes for technology in schools, including improved teaching, leadership, and 
decision making, as well as the following student-focused purposes, including:  
 

¥ Improving learning (e.g., higher standardized test scores)  
¥ Increasing student engagement in learning  
¥ Improving the economic viability of students (e.g., increasing studentsÕ abilities to 

succeed in a 21st century work environment through teaming, technology 
fluency, and high productivity)  

¥ Increasing relevance and real-world application of academics  
¥ Closing the digital divide by increasing technology literacy in all students  
¥ Building 21st Century skills (e.g., critical thinking and sound reasoning, global 

awareness, communication skills, information and visual literacy, scientific 
reasoning, productivity, and creativity)  

 
Researchers find that extracting the full learning return from a technology investment 
requires much more than the mere introduction of technology with software and web 
resources aligned with the curriculum. It requires the triangulation of content, sound 
principles of learning, and high-quality teachingÑ all of which must be aligned with 
assessment and accountability.  
 
Many educators are recognizing that, with the propensity of todayÕs student to use 
technologies outside of school where they access information, collaborate with others, 
and collectively solve problems and communicate, many students are disenfranchised 
from school. The diagram below provides an analysis of how educators might match the 
complexity of assignments with the skill and expertise levels of students to re engage 
students in learning. Such engagement should be on cognitive, socio-emotional, and 
behavioral levels. 
 

 

 
 
 
Flow 
 
A concept that aligns well with 
optimized learning is 
CsikszentmihalyiÕs concept of 
flow Ð a state of consciousness 
so focused that it amounts to 
absolute absorption in an 
activity.iv 
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Compelling, Emergent Research on the Impact of Technology on Learning 
 

Outcome Study/ Findings 

Laptop 
Learningv 

Harvest Park Middle School, located in 
Pleasanton Unified School District, 
California, established a laptop 
immersion program in 2001. By 2003, 
the program involved r nearly 25 
percent of the total enrollment of 1085 
in grades 6, 7, and 8. A rigorous study 
was conducted on the impact of the 1 
to 1 learning experience on student 
achievement, in comparison with a 
matched group in the same school. 
Students involved in the 1 to 1 learning 
program are representative of the total 
school population. Students who 
participated in the program earned 
significantly higher test scores and 
grades for writing, EnglishÐlanguage 
arts, mathematics, and overall Grade 
Point Averages (GPAs). 

Percentage of students proficient on writing assignment 
by grade and program (comparison of matched set of 
students) after 2 years of the laptop program 

 

Note: The teachers in the laptop program focused 
student use on productivity tools, presentation tools, 
probes, data analysis tools, and problem solving as 
they integrated technology across the curriculum. 

Higher 
Order 
Thinkingvi 

A meta-analysis of 29 studies 
comparing learning in traditional 
versus high-tech, constructivist 
classrooms reveals that, overall, 
students learn more in such 
environments, especially related to 
higher order thinking skills. While the 
effect size overall was significant at 
.460, the effect size for higher order, 
constructivist measures was very high 
(.902), while that for traditional 
measures was positive, but 
insignificant. 

Figure: Change in percentile by student at 50% level 
when in treatment versus control environment: 

 

Proportion
vii 

Students who used SimCalc 
Mathworldsª  had a better 
understanding of rate and 
proportionality than similar students 
who used the standard curriculum. 
SimCalc Mathworldsª  had a 
statistically significant effect on 
studentsÕ scores, particularly on 
knowledge of complex concepts. The 
estimated effect size was 0.84, 
equivalent to moving a student from 
the 50th to the 80th percentile. 
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Outcome Study/ Findings 

Authentic 
Learningviii 

Fred Newmann, from the University 
of Wisconsin described authentic 
teaching and learning as featuring 
three key characteristics. It must 
involve knowledge construction, 
students must use disciplined inquiry, 
and finally the performance must 
have value beyond the school - not 
simply used to rate the performance 
of the student for grading purposes. 
His work in Chicago resulted in 
correlational research at the 3rd and 
8th grade levels, based on X teachers. 
Findings indicate that students with 
teachers who assign relevant, 
intellectually stimulating assignments, 
learn significantly more.  

Effects of one-year ITBS in Math and Reading re: 
annual growth. 

 

 

 

Critical 
Thinkingix 

In the 1980s Venezuela established a 
national thinking skills curriculum with 
the intent of increasing the 
preparedness of their workforce for 
the knowledge economy. Over 900 
middle school students and 12 
teachers were randomly assigned to 
experimental and control groups. The 
results were significant increases in 
critical thinking, academic 
achievement, and level of IQ. 

Comparison between experimental and treatment 
group, where treatment is represented by 100%. 

 

Teaming 
and 
Collabora-
tionx 

The Johnson research team 
conducted a meta-analysis 
comparing teaming and 
collaboration to traditional 
instruction. They found that 
collaboration trumps both 
competitive learning and 
individual learning. The effect 
sizes vary depending on the 
outcome (see figure to the 
right). Note: ES > .5 is 
significant. ES under .25 is 
insignificant. 

Effect sizes based on analysis of over 500 studies comparing 
cooperative, competitive, and individualistic learning.  

 
Achieve -
ment 

Interpersonal 
Skills 

Self-
esteem 

Cooperative versus 
Competitive 0.88 0.82 0.67 
Cooperative versus 
Individualistic 0.61 0.62 0.45 
Competitive versus 
Individualistic 0.07 0.27 -0.25  
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Early Indicators from the Emerge Program 
The Emerge One-to-One Wireless Learning Project is a 3-year Alberta Education Project. 
It was designed by the provincial government, in collaboration with publicly funded school 
jurisdictions and post-secondary institutions in Alberta, as a systematic research study 
of laptops in the classroom.  
 
The following four charts provide insights into the baseline findings from the Year 1 
Emerge program.  
 
 
From the Baseline 2007-08 Surveys: 
Teachers' rating related to various instructional 
strategies used in their classrooms. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 N = 108 teachers and 46 administrators 
 

 
A comparison of site reviewersÕ Dimension 
scores for the Emerge program for Year 1 
based on 20 site visitations each time period  
 

N 
n= 20 site visitations each time period 

 
Percentage of Students Engaged in Learning 
across Subset of Grade 7-12 Students Not 
Continuing Beyond Year 1 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
N = 118 Grade 7-12 students 

 
Percentage of Students Engaged in Learning 
across Subset of Grade 3-6 Students Not 
Continuing Beyond Year 1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
N = 219 Grade 3-6 students 
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Scaling Up 
 
A look around classrooms in Canada, the U.S. and other countries finds that, while 
instances of extraordinary teaching and innovation with technology in classrooms 
abound, there are far fewer instances where such innovation is found systemically 
across entire school districts or schools. In the book, Scaling Up,xi author and Harvard 
professor, Chris Dede says, ÒUltimate success is anchored in the opportunity schools 
and districts have to localize practices while maintaining high levels of coherence and 
consistency concerning the goals and principles of a given policy.Ó  
 
Scaling up requires that policy leaders define what the ÒitÓ is, and then scale up by 
embedding the ÒitÓ into expansion programs, while also allowing and encouraging local 
adaptation. Dede describes 5 issues necessary to address when scaling up:  

!  Depth, guided by research, yet without expecting perfection 
!  Sustainability through design, but with allowance for local mutation, (provided the 

ÒitÓ is sustained) 
!  Spread to multiple districts using reduced, feasible resource load (not optimal)  
!  Shift beyond the brand, where others claim ÒitÓ as their own 
!  Evolution, for learning from adapters, to continue the innovation 

 
A critical starting point for policy makers is determining the essential elements of the 
focal point for scaling up. 
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