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Outline

First part

► What is the GEM Report and what does it do

► Monitoring learning outcomes in the global education agenda (SDG 

4)

= SDG global indicator 4.1.1

Second part 

► 2023 GEM Report on education and technology

and regional edition on Southeastern Asia

► Technology and assessment

► Technology ad learning analytics



GEM Report

en.unesco/gem-report

Editorially independent report 

hosted and published by UNESCO 
since 2002

A global mandate since 2015 to monitor: 

► Education progress in SDGs 
▷ Monitoring part

► Strategy implementation 
▷ Thematic part

… to ‘hold all partners to account’
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More than just a report

► Thematic editions: gender, youth, 

finance, education and the SDGs 

► Regional editions

► Online resources: 

SCOPE, WIDE, VIEW, PEER

► Support to SDG 4 coordination

► Communication materials: 

blog, infographics, videos, media etc.
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SDG global indicator 4.1.1

= Proportion of students: 

(a) in grades 2/3; 

(b) at the end of primary; and 

(c) at the end of lower secondary 

achieving at least a minimum proficiency level in (i) reading (ii) 

mathematics

UNESCO Institute for Statistics custodian agency that developed:

► minimum proficiency level (MPL) definition by domain 

► linking or alignment procedures to put each assessment on same 

scale

▷ by consensus (2018)

▷ by other non-statistical linking: policy linking (moderated by experts)

▷ by statistical linking: test-based (‘Rosetta Stone’) or item-based linking
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Grade 2 or 3
Students demonstrate 
skills in number sense 

and computation, 
shape recognition and 

spatial orientation.

End of primary
Students demonstrate skills 

in number sense and 
computation, basic 

measurement, reading, 
interpreting and constructing 

graphs, spatial orientation, 
and number patterns.

End of lower secondary
Students demonstrate 
skills in computation, 
application problems, 
matching tables and 

graphs, and making use of 
algebraic representations.

2014 Level 2

2014 Level 2

2007 Level 5

2014 Level 3

2015 Level 5

2014 Level 3

2015 Intermediate

2015 Intermediate

2015 Level 2

= minimum proficiency level in mathematics

SDG global indicator 4.1.1
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SDG global indicator 4.1.1

Major challenges remain

► Definition issues

esp. early primary

🡢 eligibility criteria

🡢 vetting mechanism 

► Insufficient data

< 20% in early primary, 

~ 50% in end of primary /

end of lower secondary 

Even more limited trend 

data in LICs/LMICs

Weak national learning 

assessments

Annual average change,
end of primary

Average level,
end of lower 

secondary



2023 GEM Report Technology

en.unesco/gem-report

A tool on whose terms?

► Global report

► PEER country profiles

► Regional reports

▷ Southeast Asia, with SEAMEO
▷ Pacific, with Commonwealth of Learning

► Gender report

► Youth report
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2023 GEM Report Challenges

What is the education we want? 

Can technology help?

1. Access, equity and inclusion

► Access for disadvantaged groups: 

► Access to content

2. Quality

► Basic skills: Transform pedagogy and engage students

(=teach through technology)

► Digital skills: Provide new skills that technology demands

(=teach about technology)

3. System management 

► How to make assessment and other data more relevant and used?
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2023 GEM Report Minimum conditions

What conditions to be met for technology 
to support education? How can education systems:

1. Access to technology 

…ensure all learners access technology resources?

2. Governance and regulation 

…protect learners from the risks of technology?

3. Teacher preparation 

…support all teachers to teach, use and deal with technology?
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2023 GEM Report Recommendations

Four tensions Policy makers need to ask four questions

when deciding to deploy technology in 

education

Personalization 

and adaptation 

vs social dimension 

of education 

Inclusivity 

vs exclusivity

Commercial interest 

vs common good

Short term efficiency 
vs long-term costs



2023 GEM Report SE Asia

en.unesco/gem-report

► Appropriate

▷ Reform curricula reflecting how students learn

▷ Involve teachers and learners in design, M&E
▷ Ensure digital solutions are culturally relevant

► Equitable

▷ Ensure compliance with accessibility standards

▷ Promote digital public goods in education

► Scalable
▷ Establish bodies to evaluate education technology 

▷ Ensure transparency on public spending and terms of agreements

► Sustainable

▷ Establish broad curriculum framework of digital skills

▷ Protect learners’ and teachers’ well-being, safety and privacy

▷ Consider material and energy implications
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Regional editions
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2023 GEM Report Assessment

Large potential, but not proven nor fully utilized

Computer-based assessments
► Lower costs, improve measurement, rapid feedback

► Expand range of skills assessed, e.g. collaboration

► Explain how students respond to questions

► Facilitate assessment of learners with disabilities

Computer adaptive testing

► Select test items sequentially to match test taker’s proficiency

► High computing power, natural language processing, 3D 

representation enable assessment in virtual scenarios and for complex 
tasks

but improving teaching has not been confirmed beyond early grades

and administration problems are common: connectivity, cheating etc. 

while information on cost efficiency is lacking
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2023 GEM Report Assessment

Large potential, but not proven nor fully utilized
in Southeastern Asia

► In 2015, Indonesia administered national exams 

(Ujian Nasional) on computer-based system; 

in 2021, the National Assessment of Minimum 

Competencies (Asesmen Nasional) was launched, 

in all public schools (>6.5 million students), 
completely online and with interactive features

► In 2021, Malaysia implemented LPSkor system to make marking 

national examination (Sijil Pelajaran Malaysia) answer scripts 

efficient

► Some universities in Viet Nam introduced online  entrance exams 

(computer-based multiple-choice) which improved speed in results
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2023 GEM Report Learning analytics

Learning analytics supports management…

► At a simple level, schools in richer countries have 

dashboards, visualizations and customized reports 

(from business intelligence software to LMS)

► At a more advanced level, student data combined 

with LMS predict student trajectories and help

design supporting interventions

► At an even more data-intensive level, computer adaptive software, 

such as those used for assessment, helps teachers unpack how 

students learn, monitor the growth of students’ skills, develop 
teaching strategies, improve curriculum and digital textbook design
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2023 GEM Report Learning analytics

…but brings new challenges

= few systems can deal with the vast amounts of data

► Ethical issues: Just because data are available 

leaves open what data can be analysed, what other 

data they are to be combined with, who can access

► Valid representation: Learning analytics need to

show student progress and potential…  

…but, in practice, it is a narrow set of learning outcomes, which may 

be an unsuitable basis upon which to design support interventions

► Capacity is needed to interpret learning analytics and to translate the 

diagnosis into appropriate pedagogical interventions is 
underestimated
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2023 GEM Report Learning analytics

…and needs appropriate solutions

► Improve data literacy
= using dashboards, charts and tables for decisions

requires minimum data literacy level from teachers, 
students and parents before institutionalizing them

► Avoid simplifications

= reducing complex analytics into accessible displays,
such as traffic light systems, removes nuances and can distort meaning

► Understand algorithm fairness

= perceiving learners as data constructs can mislead; rather than 

improve educational experience of learners, it may narrow their 
opportunities
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2023 GEM Report Learning analytics

Some steps have been taken in Southeastern Asia

► Universities use LMS to collect analytics, provide 
educators with student progress reports, suggest 

grading, feedback, personalized learning strategies

► In Viet Nam, computer-adaptive testing in private 

schools helped teachers monitor students’ progress 

in English reading skills and generated analytics 

to help educators tailor their teaching strategies

But a culture of evaluation and research and the capacity to interpret a 

high volume of data are needed; teachers need to be trained 
accordingly 
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Thank you

m.antoninis@unesco.org

mailto:m.antoninis@unesco.org
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