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EFFECTIVENESS OF DIGITAL LEARNING  
SOLUTIONS TO IMPROVE EDUCATIONAL OUTCOMES:  

A REVIEW OF THE EVIDENCE
Low- and lower-middle-income countries (LMICs) are currently facing 

a myriad of challenges in education; from large increases in school 

enrolments putting pressure on already strained school resources, 

to having millions of children out of school, with a sizable proportion 

of those in school learning poor. Education stakeholders in high- and 

low-income countries alike have tried innovative ways to counter 

these challenges. Digital learning1 offers a solution to many of the 

above challenges. Numerous countries have implemented various 

digital learning solutions for various purposes; from expanding 

classroom boundaries to reach more children, to facilitating teacher 

training and personalizing learning and many more. With COVID-19 

causing extensive school closures and forcing schools to go remote, 

more countries have turned to digital learning solutions to support 

distance education to ensure learning continuity.2 

A growing number of studies have documented digital learning 

solutions’ effectiveness to improve learning outcomes with varying 

results. The question of whether digital learning solutions have any 

impact on learning outcomes has become much more important to 

inform policymakers. This evidence brief summarizes the existing 

literature’s key findings on the application of digital learning solutions 

in low- and high-income countries. It examines literature specifically 

on the role of technology in improving learning outcomes from early 

childhood education to secondary education. The brief reviews 53 

publications by government agencies, academic researchers, NGOs 

and independent research organizations. 

THOUGHTFULLY DESIGNED SOLUTIONS FOR DIFFERENT  

CONTEXTS ARE KEY TO SUCCESS: Expanding access to devices 

alone, for instance computers, does not yield a clear and positive 

impact on learning outcomes at basic education level.3 4 However, 

generally it may increase usage and proficiency in them.5 6 Application 

of digital learning solutions has demonstrated considerable promise in 

improving learning outcomes when it is thoughtfully designed around 

a carefully identified contextual issue (as opposed to an ‘off-the-shelf’ 

solution), 7  and when it is innovatively integrated in teaching and 

learning processes to augment other learning-oriented interventions.8 9 

In addition to better preparing students for a workforce that is increas-

ingly becoming technology-dependent globally,10 integrating technology 

in education can facilitate flexibility in teaching and learning, provide 

students with more control over their learning, and encourage the 

development of cognitive competencies and understanding.11 

SOLUTIONS THAT EXPAND AND ENHANCE TEACHING PRACTICES 

ARE MOST IMPACTFUL:  Digital learning solutions that are designed 

to improve teacher instruction tend to be the most effective in 

improving learning outcomes,12 especially when they are designed to 

supplement – and not to replace - best practices for teaching. 13 Well-

designed digital learning solutions often can facilitate a teacher-student 

feedback mechanism that in turn allows the teacher to assess students’ 

learning needs, customize educational materials as needed (for 

personalized/differential instruction),14 increase or allow student-teacher 
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interaction time to focus more on problem-solving, and allow the 

teacher to gauge students’ understanding of the material being 

taught, in turn allowing either the teacher or student to adjust the 

pace of instruction or learning.15 16 

BLENDING ENHANCES LEARNING: Blending online learning with 

face-to-face teaching generally produces better outcomes than 

face-to-face or online learning alone.17 18 Digital learning solutions 

supporting self-led learning in a flipped classroom or other blended 

learning models have been found to be effective in improving student 

performance.19 20 21 22 This is partly due to their potential to overcome 

traditional classroom constraints such as having a wide range of 

student learning levels, minimal student-teacher interaction and large 

class sizes.23 Additionally, digital learning solutions has been shown 

to engage students emotionally - students’ attitudes, enjoyment and 

interests towards learning is shown to increase.24 

SOLUTIONS TO ACQUIRING FOUNDATIONAL SKILLS: Regarding 

its role in facilitating acquiring numeracy and literacy skills, digital 

learning solutions has also demonstrated great promise in not only 

supporting students’ efforts to comprehend content and improving 

math skills,25 26 27 28 but also improve reading skills. Some studies 

contend that the increased supply of literacy materials and books 

through educational apps, search engines, videos, portable technolo-

gies, and interactive activities provides students with a 24/7 learning 

environment that can contribute to improved reading.29 However, it 

should be noted that some studies argue that students who read 

texts in print score significantly better in reading comprehension than 

those who read them digitally.30  

STEM: The variety of digital learning solutions now available  

(i.e. online interactive learning, simulation, augmented and virtual 

reality, and digital gaming) provide both teachers and students with 

additional teaching and learning opportunities for science, technology, 

engineering and math (STEM).31 Digital learning solutions have made 

it possible for students to explore and interact, often without worrying 

about economical and ethical issues, with aspects of science that  

historically were only in the domains of expert scientists and engi-

neers. Digital learning solutions have also been proven to engage 

students behaviorally - it can motivate them to spend more effort 

and time participating in learning activities.32 Digital learning solutions 

designed to facilitate collaborative learning by enhancing interaction 

among students, for instance through project-based learning or other 

joint activities, has been shown to develop synergy, higher-level 

thinking, enhance communication skills, hands-on learning, and an 

increased awareness of self-motivated and -directed learning.33 34 35 36 

ASSISTIVE TECHNOLOGY AND INCLUSIVE LEARNING: Although 

a dearth of evidence exists regarding the efficacy of digital learning 

solutions for students with learning difficulties and disabilities,37 38 some 

studies have shown assistive technology (AT) can not only make learning 

more accessible to students with disabilities,39 but also improve their 

performance. Studies have shown a positive effect of AT in improving 

the reading skills of dyslexic students,40 enhancing math skills for the 

deaf and hard-of-hearing 41 42 and the visually impaired and blind.43  AT 

has also been used to support the development of employment-focused 

skills in young people with disabilities.44

The cost and sustainability of digital learning solutions are critical ques-

tions for which existing research has mixed results. Sustainability and 

scalability are big concerns for policymakers and education stakeholders, 

particularly in LMICs where there are often infrastructural challenges 

(limited access to electricity, internet, and cell phones penetration) in 

significant parts of the countries. While digital learning solutions do not 

always represent the best value for money in such countries,45 46 there 

are examples that have produced impressive learning gains at cost and 

can be implemented in a low-resource setting on a large scale without 

negatively affecting the solutions’ design.47 48 Such examples include 

high frequency text messaging programs in Chile, Botswana and USA 

designed to increase parental involvement in schooling by providing 

parents with data related to their children’s education. 49 50 51 

DIGITAL LEARNING IN EMERGENCIES AND CRISES: There is limited 

research in emergency settings, perhaps a reflection of the existing 

gap in the application of digital solutions in such contexts. Among the 

challenges unique to emergencies and crises settings, infrastructure has 

presented a major barrier to application of digital learning solutions.52 

However, some lessons from research in other contexts can still be 

applied in design and implementation phases, with more caution taken 

to ensure sustainability and existing inequalities are addressed. Despite 

the positive effects digital learning is found to have, it has been known 

to exacerbate existing educational inequalities in both development and 

(more so) emergency settings. 53  Disadvantaged children such as girls, 

children in poor households and those living with disabilities can be left 

behind. Such inequalities have particularly been brought into sharper 

focus as countries, especially LMIC, grapple with the COVID-19 crisis. 

Customizing digital learning solutions to the constraint at hand and 

seamlessly integrating them in the learning process works best in  

improving learning outcomes. It is feasible to develop solutions that can 

be scaled - possibly through public-private partnership, among other 

strategies. Planning and implementation should ensure the solutions 

can reach the disadvantaged to help alleviate existing disparities.



APRIL 1, 2021     EFFECTIVENESS OF DIGITAL LEARNING SOLUTIONS TO IMPROVE EDUCATIONAL OUTCOMES: A REVIEW OF THE EVIDENCE

REFERENCES 
1	 Digital learning is any learning facilitated by technology that gives 
students some element of control over time, place, path and/or pace. This 
learning includes instructional content, interactions, data and assessment 
systems, learning platforms, online courses, adaptive software, personal 
learning enabling technologies, and student data management systems 
(Wisconsin Dept. of Public Instruction).
2 UNESCO, UNICEF and the World Bank, 2020. Joint survey of national
	 responses to COVID-19.
3 Rodriguez-Segura, 2020. Educational technology in developing 
	 countries: A systematic review.
4 J-PAL, 2019 Will Technology Transform Education for the Better?
5 Muralitharan, et al., 2019, Disrupting Education? Experimental Evidence
	 on Technology-Aided Instruction in India. 
6 Escueta, et al., 2020, Upgrading Education with Technology: 
	 Insights from Experimental Research.
7 Rodriguez-Segura, 2020. Educational technology in developing 
	 countries: A systematic review.
8 Johnston and Ksoll, 2017. Effectiveness of Interactive Satellite-
	 Transmitted Instruction: Experimental Evidence from Ghanaian 
	 Primary Schools.
9 Beg, et al., 2019. Beyond the Basics: Improving Post-Primary 
	 Content Delivery through Classroom Technology 
10 Schindler, et al., 2017. Computer-based technology and student 
	 engagement: a critical review of the literature.
11 Buckingham, 2003. Media Education: Literacy, Learning, and 
	 Contemporary Culture.
12 Rodriguez-Segura, 2020. Educational technology in developing 
	 countries: A systematic review.
13 Collinson, 2001. Intellectual, Social, and Moral Development: Why 
	 Technology Cannot Replace Teachers.
14 Bulger, 2016. Personalized Learning: The Conversations We’re 
	 Not Having. Data and Society.
15 Faber et al., 2017. The effects of a digital formative assessment tool 
	 on mathematics achievement and student motivation: Results of 
	 a randomized experiment.
16 Banerjee, et al., 2007 Remedying Education: Evidence from Two 
	 Randomized Experiments in India.
17 Vernadakis, et al., 2012. The impact of blended and traditional 
	 instruction in students’ performance.
18 Lin, at al., 2017. The Effect of Blended Learning in Mathematics Course.
19 Kashada, et al., 2017. Adoption of flipped classrooms in K-12 education
	 in developing countries: Challenges and obstacles.
20 Geng, et al., 2019. Investigating self-directed learning and technology
	 readiness in blending learning environment.

21 Lounsbury, et al., 2009. An investigation of the construct validity of the
	 personality trait of self-directed learning.
22 Bartholomew, et al., 2017. Relationships Between Access to Mobile
	 Devices, Student Self-Directed Learning, and Achievement.
23 J-PAL, 2019 Will Technology Transform Education for the Better?
24 Saylan, et al., 2018, Using Technology in Education from the 
	 Pre-service Science and Mathematics Teachers’ Perspectives.
25 Barrow, et al., 2009 Technology’s Edge: The Educational Benefits 
	 of Computer-Aided Instruction.
26 Carrillo, et al., 2011 Information Technology and Student Achievement:
	 Evidence from a Randomized Experiment in Ecuador.
27 Cheung et al., 2013 The effectiveness of educational technology 
	 applications for enhancing mathematics achievement in K-12 
	 classrooms: A meta-analysis.

28 Hegedus, et al., 2015 The impact of technology-enhanced curriculum 
	 on learning advanced algebra in US high school classrooms.

29 Cheung et al., 2011. The Effectiveness of Education Technology for
	 Enhancing Reading Achievement: A Meta-Analysis. 
30 Mangen, et al. 2013. Reading linear texts on paper versus computer
	 screen: Effects on reading comprehension.
31 Vahidy, 2019. Enhancing STEM Learning through Technology.
32 Harris, et al., 2016. Technology and its Effect on Student Academic
	 Achievement and Motivation.
33 Resta & Laferrière, 2007. Technology in support of collaborative 
	 learning.
34 Schindler, et al., 2017. Computer-based technology and student 
	 engagement: a critical review of the literature.
35 Li, et al., 2010. Empowering student learning through Tablet PCs: 
	 A case study.
36 Keengwe, at al., 2012. Laptop initiative: Impact on instructional 
	 technology integration and student learning.
37 Beal-Alvarez & Cannon, 2014 Technology Intervention Research with
	 Deaf and Hard of Hearing Learners: Levels of Evidence. 
38 Kelly, et al., 2011. The Impact of Assistive Technology on the 
	 Educational Performance of Students with Visual Impairments: 
	 A Synthesis of the Research.
39 Borg, et al., 2009. Assistive technology in developing countries: 
	 national and international responsibilities to implement the Convention
	 on the Rights of Persons with Disabilities.
40 Elkind, et al., 1993. Using Computer-Based Readers to Improve 
	 Reading Comprehension of Students with Dyslexia.
41 Hussein & Alnsour, 2009. e-Learning Modules of Tutorial Lessons for
	 The Deaf Students: Development & Evaluation.
42 Liu, et al., 2006. Improving Mathematics Teaching and Learning 
	 Experiences for Hard of Hearing Students with Wireless Technology-
	 Enhanced Classrooms.
43 Klingenberg, et al., 2020. Digital learning in mathematics for students
	 with severe visual impairment: A systematic review. 
44 Damianidou, et al., 2019. Technology use to support employment-
	 related outcomes for people with intellectual and developmental 
	 disability: an updated meta-analysis.
45 Bando, et al. 2016. Books or Laptops? The Cost-Effectiveness of 
	 Shifting from Printed to Digital Delivery of Educational Content. 
46 Paterson, A. 2007. Costs of information and communication technology
	 in developing country school systems: The experience of Botswana,
	 Namibia and Seychelles.
47 Naik, et al., 2020. Impact of use of technology on student learning
	 outcomes: Evidence from a large-scale experiment in India.
48 Dogbe & Marshall, 2016. Improving Early Years Education & Health in
	 Rural Ghana through Community-run Play and Reading Schemes: 
	 Indpendent End-line Evaluation.
49 Berlinski, et al., 2016. Reducing parent-school information gaps and
	 improving education outcomes: Evidence from high frequency text
	 messaging in Chile.
50 Angrist, et al., 2020. Stemming Learning Loss During the Pandemic: 
	 A Rapid Randomized Trial of a Low-Tech Intervention in Botswana.
51 Bergman & Chan, 2019. Leveraging parents through low-cost 
	 technology: The impact of high-frequency information on student
	 achievement.
52 Save the Children, 2018. EdTech for learning in emergencies and 
	 displaced settings: A rigorous review and narrative synthesis.
53 Unwin, 2017. Reclaiming Information and Communication Technologies
	 for Development.

https://data.unicef.org/resources/national-education-responses-to-covid19/
https://data.unicef.org/resources/national-education-responses-to-covid19/
https://www.curry.virginia.edu/sites/default/files/uploads/epw/72_Edtech_in_Developing_Countries.pdf
https://www.curry.virginia.edu/sites/default/files/uploads/epw/72_Edtech_in_Developing_Countries.pdf
https://www.povertyactionlab.org/publication/will-technology-transform-education-better
https://www.researchgate.net/publication/332127853_Disrupting_Education_Experimental_Evidence_on_Technology-Aided_Instruction_in_India
https://www.researchgate.net/publication/332127853_Disrupting_Education_Experimental_Evidence_on_Technology-Aided_Instruction_in_India
https://doi.org/10.1257/jel.20191507
https://doi.org/10.1257/jel.20191507
https://www.curry.virginia.edu/sites/default/files/uploads/epw/72_Edtech_in_Developing_Countries.pdf
https://www.curry.virginia.edu/sites/default/files/uploads/epw/72_Edtech_in_Developing_Countries.pdf
https://cepa.stanford.edu/content/effectiveness-interactive-satellite-transmitted-instruction-experimental-evidence-ghanaian-primary-schools
https://cepa.stanford.edu/content/effectiveness-interactive-satellite-transmitted-instruction-experimental-evidence-ghanaian-primary-schools
https://cepa.stanford.edu/content/effectiveness-interactive-satellite-transmitted-instruction-experimental-evidence-ghanaian-primary-schools
https://doi.org/10.3386/w25704
https://doi.org/10.3386/w25704
https://educationaltechnologyjournal.springeropen.com/articles/10.1186/s41239-017-0063-0
https://educationaltechnologyjournal.springeropen.com/articles/10.1186/s41239-017-0063-0
https://www.researchgate.net/publication/276935485_Media_Education_Literacy_Learning_and_Contemporary_Culture
https://www.researchgate.net/publication/276935485_Media_Education_Literacy_Learning_and_Contemporary_Culture
https://www.curry.virginia.edu/sites/default/files/uploads/epw/72_Edtech_in_Developing_Countries.pdf
https://www.curry.virginia.edu/sites/default/files/uploads/epw/72_Edtech_in_Developing_Countries.pdf
https://muse.jhu.edu/article/13881/pdf
https://muse.jhu.edu/article/13881/pdf
https://datasociety.net/pubs/ecl/PersonalizedLearning_primer_2016.pdf
https://datasociety.net/pubs/ecl/PersonalizedLearning_primer_2016.pdf
https://doi.org/10.1016/j.compedu.2016.12.001
https://doi.org/10.1016/j.compedu.2016.12.001
https://doi.org/10.1016/j.compedu.2016.12.001
https://academic.oup.com/qje/article-abstract/122/3/1235/1879525
https://academic.oup.com/qje/article-abstract/122/3/1235/1879525
https://doi.org/10.1016/j.protcy.2012.02.098
https://doi.org/10.1016/j.protcy.2012.02.098
https://doi.org/10.12973/eurasia.2017.00641a
https://online-journals.org/index.php/i-jet/article/view/7308/0
https://online-journals.org/index.php/i-jet/article/view/7308/0
https://educationaltechnologyjournal.springeropen.com/articles/10.1186/s41239-019-0147-0
https://educationaltechnologyjournal.springeropen.com/articles/10.1186/s41239-019-0147-0
https://doi.org/10.1016/j.lindif.2009.03.001
https://doi.org/10.1016/j.lindif.2009.03.001
https://scholar.lib.vt.edu/ejournals/JTE/v29n1/pdf/bartholomew.pdf
https://scholar.lib.vt.edu/ejournals/JTE/v29n1/pdf/bartholomew.pdf
https://www.povertyactionlab.org/publication/will-technology-transform-education-better
https://files.eric.ed.gov/fulltext/EJ1192521.pdf
https://files.eric.ed.gov/fulltext/EJ1192521.pdf
https://www.aeaweb.org/articles?id=10.1257/pol.1.1.52
https://www.aeaweb.org/articles?id=10.1257/pol.1.1.52
https://ideas.repec.org/p/idb/wpaper/4698.html
https://ideas.repec.org/p/idb/wpaper/4698.html
https://www.sciencedirect.com/science/article/abs/pii/S0360131516302433?via=ihub
https://www.sciencedirect.com/science/article/abs/pii/S0360131516302433?via=ihub
https://www.sciencedirect.com/science/article/abs/pii/S0360131516302433?via=ihub
http://dx.doi.org/10.1007/s11423-015-9371-z
http://dx.doi.org/10.1007/s11423-015-9371-z
https://www.researchgate.net/publication/267818727_The_The_Effectiveness_of_Education_Technology_for_Enhancing_Reading_Achievement_A_Meta-Analysis
https://www.researchgate.net/publication/267818727_The_The_Effectiveness_of_Education_Technology_for_Enhancing_Reading_Achievement_A_Meta-Analysis
https://www.sciencedirect.com/science/article/pii/S0883035512001127
https://www.sciencedirect.com/science/article/pii/S0883035512001127
https://techandcurriculum.pressbooks.com
https://files.eric.ed.gov/fulltext/EJ1117604.pdf
https://files.eric.ed.gov/fulltext/EJ1117604.pdf
https://link.springer.com/article/10.1007/s10648-007-9042-7
https://link.springer.com/article/10.1007/s10648-007-9042-7
https://educationaltechnologyjournal.springeropen.com/articles/10.1186/s41239-017-0063-0
https://educationaltechnologyjournal.springeropen.com/articles/10.1186/s41239-017-0063-0
https://link.springer.com/article/10.1007/s10639-009-9103-2
https://link.springer.com/article/10.1007/s10639-009-9103-2
https://link.springer.com/article/10.1007/s10639-010-9150-8
https://link.springer.com/article/10.1007/s10639-010-9150-8
http://www.jstor.org/stable/26234923
http://www.jstor.org/stable/26234923
https://doi.org/10.1177/0145482X1110500205
https://doi.org/10.1177/0145482X1110500205
https://doi.org/10.1177/0145482X1110500205
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(09)61872-9/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(09)61872-9/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(09)61872-9/fulltext
https://pubmed.ncbi.nlm.nih.gov/24233995/
https://pubmed.ncbi.nlm.nih.gov/24233995/
https://www.researchgate.net/publication/329707433_e-Learning_Modules_of_Tutorial_Lessons_for_The_Deaf_Students_Development_Evaluation_View_Points_of_Experts_in_Consideration
https://www.researchgate.net/publication/329707433_e-Learning_Modules_of_Tutorial_Lessons_for_The_Deaf_Students_Development_Evaluation_View_Points_of_Experts_in_Consideration
doi:%2010.1353/aad.2006.0035.
doi:%2010.1353/aad.2006.0035.
doi:%2010.1353/aad.2006.0035.
https://doi.org/10.1177/0264619619876975
https://doi.org/10.1177/0264619619876975
https://doi.org/10.1080/20473869.2018.1439819
https://doi.org/10.1080/20473869.2018.1439819
https://doi.org/10.1080/20473869.2018.1439819
https://econpapers.repec.org/paper/nbrnberwo/22928.htm
https://econpapers.repec.org/paper/nbrnberwo/22928.htm
http://ijedict.dec.uwi.edu/viewarticle.php?id=416&layout=html
http://ijedict.dec.uwi.edu/viewarticle.php?id=416&layout=html
http://ijedict.dec.uwi.edu/viewarticle.php?id=416&layout=html
https://ideas.repec.org/a/eee/wdevel/v127y2020ics0305750x19303857.html
https://ideas.repec.org/a/eee/wdevel/v127y2020ics0305750x19303857.html
https://docs.wixstatic.com/ugd/debcc7_bdac2b2cca8c4e298c03db0385c5c65c.pdf
https://docs.wixstatic.com/ugd/debcc7_bdac2b2cca8c4e298c03db0385c5c65c.pdf
https://docs.wixstatic.com/ugd/debcc7_bdac2b2cca8c4e298c03db0385c5c65c.pdf
https://assets.publishing.service.gov.uk/media/58778bfa40f0b60e4c000135/726__Reducing-Parent-School-information-gap_BBDM-Dec2016.pdf
https://assets.publishing.service.gov.uk/media/58778bfa40f0b60e4c000135/726__Reducing-Parent-School-information-gap_BBDM-Dec2016.pdf
https://assets.publishing.service.gov.uk/media/58778bfa40f0b60e4c000135/726__Reducing-Parent-School-information-gap_BBDM-Dec2016.pdf
http://dx.doi.org/10.2139/ssrn.3663098
http://dx.doi.org/10.2139/ssrn.3663098
http://www.columbia.edu/~psb2101/ParentRCT.pdf
http://www.columbia.edu/~psb2101/ParentRCT.pdf
http://www.columbia.edu/~psb2101/ParentRCT.pdf
https://resourcecentre.savethechildren.net/node/13238/pdf/edtech-learning.pdf
https://resourcecentre.savethechildren.net/node/13238/pdf/edtech-learning.pdf
https://global.oup.com/academic/product/reclaiming-information-and-communication-technologies-for-development-9780198795292?cc=us&lang=en&
https://global.oup.com/academic/product/reclaiming-information-and-communication-technologies-for-development-9780198795292?cc=us&lang=en&

	_GoBack

