
B u i l d i n g  C o m pa r at i v e
Methodologies and Indicators
to Measure the Use and Impact of

I C T  in the clasroom

Information and Communication Technologies (ICT) are dramatically changing our

economic, political, and social systems. We are now in an era of atomization, constant

connectivity, accelerated change, and work �exibility (Schwab, 2016). Due to this transformation, 

skills and competencies needed in the knowledge economy are changing as well. Labor markets

are every day in more need for workers with critical thinking, problem solving capabilities,

adaptation to change, digital literacy, and teamwork skills, among others

(Abbott, 2014; WEF, 2015; Greenhill & Martin, 2014; Trilling & Fadel, 2009; Binkley et al., 2012).

ICTs in primary, middle, and high school represent an important tool to develop fundamental

skills in mathematics, languages, and science as well as 21st century skills (S21). In fact,

over the past 10 years, the vast majority of Latin American countries have made signi�cant

progress in terms of internet access infrastructure and purchase of digital devices (computers, 

tablets, XO, etc.). Internet use has also been widespread as a result of public and private

investments in infrastructure (UIS, 2011). Similarly, Latin American countries have developed a 

number of programs, such as “Computers for Education” in Colombia, “One Laptop

per Child” in Peru, “Ceibal Plan” in Uruguay, or “Enlaces” in Chile, with the goal

of integrating ICT into teaching and learning.
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Information and Communication Technologies (ICT) are dramati-
cally changing our economic, political, and social systems. We are 
now in an era of atomization, constant connectivity, accelerated change, 
and work flexibility (Schwab, 2016). Due to this transformation, skills 
and competencies needed in the knowledge economy are changing as 
well. Labor markets are every day in more need for workers with critical 
thinking, problem solving capabilities, adaptation to change, digital 
literacy, and teamwork skills, among others (Abbott, 2014; WEF, 2015; 
Greenhill & Martin, 2014; Trilling & Fadel, 2009; Binkley et al., 2012).

ICTs in primary, middle, and high school represent an important 
tool to develop fundamental skills in mathematics, languages, 
and science as well as 21st century skills (S21). In fact, over the 
past 10 years, the vast majority of Latin American countries have made 
significant progress in terms of internet access infrastructure and pur-
chase of digital devices (computers, tablets, XO, etc.). Internet use has 
also been widespread as a result of public and private investments in 
infrastructure (UIS, 2011). Similarly, Latin American countries have de-
veloped a number of programs, such as “Computers for Education” in 
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Colombia, “One Laptop per Child” in Peru, “Ceibal 

Plan” in Uruguay, or “Enlaces” in Chile, with the goal 

of integrating ICT into teaching and learning.

After years of evaluations however, the results on the 

effect of ICTs on student learning are ambivalent. 

On the one hand, in some countries ICTs showed a 

positive relationship between the use of computers 

and the score obtained by students in math, science, 

and language (Wagner et al., 2005). On the other 

hand, recent impact evaluations in OECD and Latin 

America showed no effects of ICT on student learning 

(OECD, 2015; Barrera-Osorio & Linden, 2009). 

Studies indicate that the effect on learning does not 

depend on the mere introduction of technology. They 

must include instead programs of guiding use, which 

define the target subject, as well as software to use 

and how much time would be devoted weekly on its 

use (Arias, Ortiz, & Cristia, 2014). 

Such ambivalence can be explained by three fac-

tors. First, education policies have focused more on 

access to ICT, rather than providing a guided and 

integrated pathway into curricular guidelines usage, 

as well as teacher training (Claro, 2010; Arias, Ortiz, 

& Cristia, 2014; Barrera-Osorio & Linden, 2009). 

Second, there are few studies in Latin America that 

allow understanding of how ICTs are mediating the 

skills development in the classroom, as well as studies 

that consider learning gaps by socioeconomic status, 

geographic location, gender, or the disability status 

of students. Third, in addition to the limited access 

to literature in the area, it is necessary to note that 

the indicators and variables currently available in 

the region measure only the minimum conditions 

of access to digital infrastructure (Arias, Ortiz, & 

Cristia, 2014). This highlights the need to develop 

methodologies, indicators, and teaching and learn-

ing standards that are comparable internationally to 

assess the impact of ICTs in teaching and learning.

Most indicators, variables, and methodologies 

currently available in the region measure access to 

digital infrastructure (Arias, Ortiz, & Cristia, 2014). 

This is why mixed methods, and the use of analytics in 

educational software, can be instrumental to under-

standing the complexity of the process of teaching and 

learning using ICTs. Furthermore, there are currently 

limited methodologies, standards, and internation-

ally comparable indicators to assess the impact of 

ICT in the classroom. It is also a challenge to build 

a theoretical framework defining what to measure 

(skills, abilities, competencies, and performance). It 

is therefore essential to start a regional and collective 

debate of the skills that need to be developed and 

measured through ICTs. Movement in this discus-

sion and reaching a collective agreement can be 

an important step for the development of indicators 

and methodologies to measure the impact of ICT 

in learning, teaching, and development of the S21 

in Latin America.

The main conceptual frameworks reviewed take 

into account that the development of the S21 is a 

comprehensive process that also includes an on-

going relationship with fundamental and soft skills 

(Figure 1). Given the high interaction with electronic 

devices, both educational and in social life, ICTs are 

an important tool and mediator to develop funda-

mental skills, S21, and soft skills, and to measure 

their development and progress. As shown in Figure 

1, the definition and grouping skills vary according 

to different frameworks studied: ATC21S, PISA, the 

Partnership for the 21st Century Skills (P21), and the 

World Economic Forum (WEF).

Because of the complexity in the use of terms, this 

crucial collective construction at the regional level 

develops definitions of skills and core competencies, 

S21, basic skills, how to measure, and how they may 

be developed through ICTs.



5

I C
 T

Summary Document

Figure 1. Comparison of Conceptual Frameworks that Define Fundamental Skills, S21, and Soft Skills

Source: Compiled by author in WEF, 2015; Greenhill and Martin, 2014; Trilling and Fadel, 2009; Binkley et al., 2012; Bassi et al., 2012.
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AICTs as a Mediator to Develop 21st Century Skills  

The objective of this document is to discuss 

methodological approaches for measuring 

the use and impact of ICTs as mediators in the 

teaching and learning of basic skills and S21. 

This document is part of the regional project “Building 

comparative methodologies and indicators to mea-

sure the use and impact of ICT in the classroom”, 

led by the Colombia Think Tank, Fedesarrollo - and 

sponsored by the International Development Research 

Centre (IDRC). The main objective of this project is to 

create a common regional indicators framework for 

Latin American countries. The first component of the 

project is research, which includes a literature review, 

a diagnosis of available indicators and databases 

containing information on ICT and education, and 

the collection of qualitative and quantitative data to 

validate the proposal resulting from the research. 

The second component is the creation of a network 

of education ministries and relevant institutions in 

Latin America that would allow debate and adoption 

of locally relevant indicators and methodologies for 

measuring the impact of ICTs in teaching and learning.  
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The first part of this document discusses the most rele-
vant social and work skills in the knowledge economy, 
and how ICTs can impact their development. In the 
second part, the document illustrates the need for 
innovations in the way we measure and evaluate the 
use and impact of ICT in education. To do this, in 
the first section, we call for the need to measure the 
digital divide in terms of equity, through the analysis 
of how ICTs are mediating learning and development 
of certain skills among students according to their 

socioeconomic status, their geographical location, 
gender, and disability conditions. In the second section 
we discuss the advantages of using mixed methods to 
understand the process and challenges faced by stu-
dents and teachers in the use of ICTs in the classroom. 

Finally, the document discusses the advantages of 
using Big Data and Analytics in education, to better 
understand the use and impact of ICT in the educa-
tional process.

The full Document is available on:
http://www.fedesarrollo.org.co/indicadoresticeducacion



7

I C
 T

Summary Document

Abbott, s. (2014). The glossary of education reform. Retrieved 
from http://edglossary.org/hidden-curriculum

Arias Ortiz, E. & Cristia, J. (2014). The IDB and technology in 
education: How to promote effective programs? Inter-
American Development Bank. (July).

Barrera-Osorio, F. & Linden, L. L. (2009). The use and misuse 
of computers in education: Evidence from a randomized 
experiment in Colombia. Policy Research Working Paper. 
(February), 43. [online]. Available from: http://go.worldbank.
org/BZZT7KNLG0.

Bassi, M., Busso, M., Urzúa, S. & Vargas, J. (2012). Desco-
nectados: Habilidades, educación y empleo en América 
Latina. Banco Interamericano de Desarrollo.

Binkley, M. et al. (2012). ‘Defining twenty-first century skills’, in 
Patrick Griffin et al. (eds.) Assessment and teaching of 21st 
century skills. New York: Springer. pp. 17-66

Can Sahin, M. (2009). Instructional design principles for 21 
st century learning skills. Procedia Social and Behavioral 
Sciences. [Online] 1 (1), 1464-1468. [online]. Available 
from: http://dx.doi.org/10.1016/j.sbspro.2009.01.258.

Claro, M. (2010). Impacto de las TIC en los aprendizajes de 
los estudiantes. Estado del arte. Colección Documentos 
de proyectos. Septiembre 28.

Greenhill, V. & Martin, J. (2014). OEC test for schools. Imple-
mentation Toolkit.

Griffin, P., & Care, E. (Eds.) (2015). Assessment and teaching 
of 21st century skills: Methods and approach. Dordrecht: 
Springer.

Referencias

Laura Quispe, C. D. & Bolívar Díaz, E. J. (2009). Una laptop por niño 
en escuelas rurales del Perú: Un análisis de las barreras y faci-
litadores. CIES. 84. [online]. Available from: http://dide.mine-
du.gob.pe/xmlui/bitstream/handle/123456789/800/450. 
Una laptop por niño en escuelas rurales del Perú Un análisis 
de las barreras y facilitadores.pdf?sequence=1.

OECD (2015). Students, Computers and Learning: Making the 
connection. OECD Publishing.

Schwab, K. (2016). The Fourth Industrial Revolution: what it 
means, how to respond [online]. Available from: http://www.
weforum.org/agenda/2016/01/the-fourth-industrial-
revolution-what-it-means-and-how-to-respond (Accessed 
4 February 2016).

Silva, E. (2009). Measuring skills for 21st-century learning. The 
Phi Delta Kappan. [Online] 90 (9), 630–634. [online]. Avai-
lable from: http://www.livoniacsd.org/Data/Documents/
DLT/PDK_Measuing21st_May2009.pdf\nhttp://www.jstor.
org/stable/10.2307/27652741.

Trilling, B. & Fadel, C. (2009). Century Skills. San Francisco: 
John Wiley & Sons, Inc.

UNESCO Institute for Statistics - UIS (2012). ICTs in Education 
in Latin America and the Caribbean: A regional Analysis 
of ICT integration and E-readiness. UNESCO Institute for 
Statistics; Montreal, Canada. 

Wagner, D. a et al. (2005). Monitoring and Evaluation of ICT in 
Education Projects: a handbook for developing countries. 
[Online]. Washington, DC: infoDev / World Bank.

WEF (2015). New Vision for Education Unlocking the Potential 
of Technology.



B u i l d i n g  C o m pa r at i v e
Methodologies and Indicators
to Measure the Use and Impact of

I C T  in the clasroom

Information and Communication Technologies (ICT) are dramatically changing our

economic, political, and social systems. We are now in an era of atomization, constant

connectivity, accelerated change, and work �exibility (Schwab, 2016). Due to this transformation, 

skills and competencies needed in the knowledge economy are changing as well. Labor markets

are every day in more need for workers with critical thinking, problem solving capabilities,

adaptation to change, digital literacy, and teamwork skills, among others

(Abbott, 2014; WEF, 2015; Greenhill & Martin, 2014; Trilling & Fadel, 2009; Binkley et al., 2012).

ICTs in primary, middle, and high school represent an important tool to develop fundamental

skills in mathematics, languages, and science as well as 21st century skills (S21). In fact,

over the past 10 years, the vast majority of Latin American countries have made signi�cant

progress in terms of internet access infrastructure and purchase of digital devices (computers, 

tablets, XO, etc.). Internet use has also been widespread as a result of public and private

investments in infrastructure (UIS, 2011). Similarly, Latin American countries have developed a 

number of programs, such as “Computers for Education” in Colombia, “One Laptop

per Child” in Peru, “Ceibal Plan” in Uruguay, or “Enlaces” in Chile, with the goal

of integrating ICT into teaching and learning.

International Development Research Centre

Centre de recherches pour le développement international

International Development Research Centre

Centre de recherches pour le développement international


