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Introduction 

 There is widespread belief that ICTs can and will empower teachers and learners, 

transforming teaching and learning processes from being highly teacher-dominated to student-

centered, and that this transformation will result in increased learning gains for students, 

creating and allowing for opportunities for learners to develop their creativity, problem-solving 

abilities, informational reasoning skills, communication skills, and other higher-order thinking 

skills. However, there are currently very limited, unequivocally compelling data to support this 

belief. It is generally believed that ICTs can empower teachers and learners, promote change 

and foster the development of „21st century skills, but data to support these beliefs are still 

limited. Information and Communications Technology (ICT) can impact student learning when 

teachers are digitally literate and understand how to integrate it into curriculum. 

 Schools use a diverse set of ICT tools to communicate, create, disseminate, store, and 

manage information. In some contexts, ICT has also become integral to the teaching-learning 

interaction, through such approaches as replacing chalkboards with interactive digital 

whiteboards, using students‟ own smart phones or other devices for learning during class time, 

and the “flipped classroom” model where students watch lectures at home on the computer and 

use classroom time for more interactive exercises. 

 When teachers are digitally literate and trained to use ICT, these approaches can lead to 

higher order thinking skills, provide creative and individualized options for students to express 

their understandings, and leave students better prepared to deal with ongoing technological 

change in society and the workplace. ICT issues planners must consider include: considering the 

total cost-benefit equation, supplying and maintaining the requisite infrastructure, and ensuring 

investments are matched with teacher support and other policies aimed at effective ICT use. 

 
Digital Culture and Digital Literacy 

 Computer technologies and other aspects of digital culture have changed the ways people 

live, work, play, and learn, impacting the construction and distribution of knowledge and 

power around the world. Graduates who are less familiar with digital culture are increasingly at 
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a disadvantage in the national and global economy. Digital literacy—the skills of searching for, 

discerning, and producing information, as well as the critical use of new media for full 

participation in society—has thus become an important consideration for curriculum 

frameworks. 

 In many countries, digital literacy is being built through the incorporation of information 

and communication technology (ICT) into schools. Some common educational applications of 

ICT include: 

 One laptop per child: Less expensive laptops have been designed for use in school on a 1:1 

basis with features like lower power consumption, a low cost operating system, and special 

re-programming and mesh network functions. Despite efforts to reduce costs, however, 

providing one laptop per child may be too costly for some developing countries. 

 Tablets: Tablets are small personal computers with a touch screen, allowing input without a 

keyboard or mouse. Inexpensive learning software (“apps”) can be downloaded onto 

tablets, making them a versatile tool for learning. The most effective apps develop higher 

order thinking skills and provide creative and individualized options for students to express 

their understandings. 

 Interactive White Boards or Smart Boards: Interactive white boards allow projected computer 

images to be displayed, manipulated, dragged, clicked, or copied. Simultaneously, 

handwritten notes can be taken on the board and saved for later use. Interactive white 

boards are associated with whole-class instruction rather than student-centred activities. 

Student engagement is generally higher when ICT is available for student use throughout 

the classroom. 

 E-readers: E-readers are electronic devices that can hold hundreds of books in digital form, 

and they are increasingly utilized in the delivery of reading material. Students—both skilled 

readers and reluctant readers—have had positive responses to the use of e-readers for 

independent reading. Features of e-readers that can contribute to positive use include their 

portability and long battery life, response to text, and the ability to define unknown words. 

 Flipped Classrooms: The flipped classroom model, involving lecture and practice at home via 

computer-guided instruction and interactive learning activities in class, can allow for an 

expanded curriculum. There is little investigation on the student learning outcomes of 

flipped classrooms.(5) Student perceptions about flipped classrooms are mixed, but generally 

positive, as they prefer the cooperative learning activities in class over lecture. 

 
ICT and Teacher Professional Development 

 Teachers need specific professional development opportunities in order to increase their 

ability to use ICT for formative learning assessments, individualized instruction, accessing 

online resources, and for fostering student interaction and collaboration. Such training in ICT 

should positively impact teachers‟ general attitudes towards ICT in the classroom, but it should 

https://learningportal.iiep.unesco.org/en/improve-learning/curriculum-materials/appropriate-educational-technologies#cinq
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also provide specific guidance on ICT teaching and learning within each discipline. Without this 

support, teachers tend to use ICT for skill-based applications, limiting student academic 

thinking. To support teachers as they change their teaching, it is also essential for education 

managers, supervisors, teacher educators, and decision makers to be trained in ICT use. 

 
Ensuring Benefits of ICT Investment 

 To ensure the investments made in ICT benefit students, additional conditions must be met. 

School policies need to provide schools with the minimum acceptable infrastructure for ICT, 

including stable and affordable internet connectivity and security measures such as filters and 

site blockers. Teacher policies need to target basic ICT literacy skills, ICT use in pedagogical 

settings, and discipline-specific uses. Successful implementation of ICT requires integration of 

ICT in the curriculum. Finally, digital content needs to be developed in local languages and 

reflect local culture. Ongoing technical, human, and organizational supports on all of these 

issues are needed to ensure access and effective use of ICT. 

 
Impact on Student Achievement 

1. The positive impact of ICT use in education has not been proven In general, and despite 

thousands of impact studies, the impact of ICT use on student achievement remains difficult 

to measure and open to much reasonable debate. 

2. Positive impact more likely when linked to pedagogy It is believed that specific uses of 

ICT can have positive effects on student achievement when ICTs are used appropriately to 

complement a teacher‟s existing pedagogical philosophies. 

3. Computer Aided Instruction’ has been seen to slightly improve student performance on 

multiple choice, standardized testing in some areas 

Computer Aided (or Assisted) Instruction (CAI), which refers generally to student self-

study or tutorials on PCs, has been shown to slightly improve student test scores on some 

reading and math skills, although whether such improvement correlates to real 

improvement in student learning is debatable. 

4. Need for clear goals 

ICTs are seen to be less effective (or ineffective) when the goals for their use are not clear. 

While such a statement would appear to be self-evident, the specific goals for ICT use in 

education are, in practice, are often only very broadly or rather loosely defined. 

5. There is an important tension between traditional versus 'new' pedagogies and 

standardized testing 

Traditional, transmission-type pedagogies are seen as more effective in preparation for 

standardized testing, which tends to measure the results of such teaching practices, than are 

more „constructivist‟ pedagogical styles. 
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6. Mismatch between methods used to measure effects and type of learning promoted 

In many studies, there may be a mismatch between the methods used to measure effects and 

the nature of the learning promoted by the specific uses of ICT. For example, some studies 

have looked only for improvements in traditional teaching and learning processes and 

knowledge mastery instead of looking for new processes and knowledge related to the use 

of ICTs. It may be that more useful analysis of the impact of ICT can only emerge when the 

methods used to measure achievement and outcomes are more closely related to the 

learning activities and processes promoted by the use of ICTs. 

7. ICTs are used differently in different school subjects 

Uses of ICTs for simulations and modeling in science and math have been shown to be 

effective, as have word processing and communication software (e-mail) in the development 

of student language and communication skills. 

8. Access outside of school affects impact 

The relationships between in-class student computer use, out of class student computer use 

and student achievement are unclear. However, students in OECD countries reporting the 

greatest amount of computer use outside school are seen in some studies to have lower than 

average achievement (the presumption is that high computer use outside of school is 

disproportionately devoted to computer gaming). 

9. Users believe that ICTs make a positive difference 

In studies that rely largely on self-reporting, most users feel that using ICTs make them 

more effective learners. 
 

Impact on Student Motivation 
1. ICTs motivate teachers and students 

There appears to be a general consensus that both teachers and students feel ICT use greatly 

contributes to student motivation for learning. 

2. Access outside of school affects user confidence\ 

(Not surprisingly) Students who use a computer at home also use them in school more 

frequently and with more confidence than pupils who have no home access. 

3. Where to place computers has an impact 
Placing computers in classrooms enables much greater use of ICTs for „higher order‟ skills 

than placing computers in separate computer laboratories (indeed, fewer computers in 

classrooms may enable even more use than greater numbers of computers located in 

separate computer labs). Related to this is an increasing attention given to the use of laptops 

by both teachers and students (and in some places, „computers-on-wheels‟), as well as, to a 

much lesser extent, to the use of personal digital assistants and other mobile devices. 

4. Models for successfully integrating ICT use in school and after school hours are still 

emerging 

There are few successful models for the integration of student computer use at home or in 

other 'informal settings' outside of school facilities with use in school. 
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5. The appropriate ages for introducing computers to students are hotly debated 

On a general level, appropriate ages for student ICT use, in general, are unclear. However, it 

is clear that certain uses are more or less appropriate, given student ages and abilities. 

Emerging research cautions against widespread use at younger ages. 

6. ICTs can promote learner autonomy 

Evidence exists that use of ICTs can increase learner autonomy for certain learners. 

7. Gender affects impact 

Uses of ICTs in education in many cases to be affected by the gender of the learner. 

8. The ‘pilot effect’ can be an important driver for positive impact  

Dedicated ICT-related interventions in education that introduce a new tool for teaching and 

learning may show improvements merely because the efforts surrounding such 

interventions lead teachers and students to do „more‟ (potentially diverting energies and 

resources from other activities). 
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