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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical 
Commission) form the specialized system for worldwide standardization. National bodies that are 
members of ISO or IEC participate in the development of International Standards through technical 
committees established by the respective organization to deal with particular fields of technical 
activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other international 
organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the 
work.

The procedures used to develop this document and those intended for its further maintenance 
are described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria 
needed for the different types of document should be noted. This document was drafted in 
accordance with the editorial rules of the ISO/IEC Directives, Part  2 (see www.iso.org/directives or 
www.iec.ch/members_experts/refdocs).

Attention is drawn to the possibility that some of the elements of this document may be the subject 
of patent rights. ISO and IEC shall not be held responsible for identifying any or all such patent 
rights. Details of any patent rights identified during the development of the document will be in the 
Introduction and/or on the ISO list of patent declarations received (see www.iso.org/patents) or the IEC 
list of patent declarations received (see https://patents.iec.ch).

Any trade name used in this document is information given for the convenience of users and does not 
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and 
expressions related to conformity assessment, as well as information about ISO's adherence to 
the World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see 
www.iso.org/iso/foreword.html. In the IEC, see www.iec.ch/understanding-standards.

This document was prepared by Joint Technical Committee ISO/IEC JTC  1, Information technology, 
Subcommittee SC 36, Information technology for learning, education and training.

Any feedback or questions on this document should be directed to the user’s national standards 
body. A complete listing of these bodies can be found at www.iso.org/members.html and 
www.iec.ch/national-committees.
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Introduction

Information and communications technology (ICT) has been pervasive in the modernization of society. 
ICT in education has become integral to achieving quality learning and supporting lifelong learning. 
The Reference Framework for the Description of Quality Approaches (RFDQ) (ISO/IEC  40180) is an 
elaborate and extensive process model. It harmonizes existing concepts, specifications, terms and 
definitions for learning, education and training.

Evaluation of ICT in education is a key issue for policy and strategy development in education. It is also 
integral to quality assurance of ICT development in education, but also essential to management and 
decision-making.

This document provides a standard reference for evaluation reports, education policies, related 
research and significant issues related to ICT in education. As such it aims to support the quality 
processes related to ICT in education by informing governmental agencies, management organizations, 
local evaluation units and schools.

This document presents a scientific and rational indicator model and framework of ICT in education to 
support evaluation and development of ICT deployment in education. Specifically, this document aims 
to:

i)	 establish an evaluation indicators framework for ICT in education with respect to data collection, 
performance monitoring and decision support services based on the investigation of typical ICT 
evaluation cases;

ii)	 outline approaches to reflect the development level of ICT in education for description or 
comparison between different regions or schools;

iii)	 take localized demand into consideration, proposing optional indicators and expanded indicators 
based on the information gaps.

ISO/IEC TR 4339:2022(E)

© ISO/IEC 2022 – All rights reserved	 ﻿ v

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/IE

C TR 43
39

:20
22

https://standardsiso.com/api/?name=922a98d836db93a7cca12290a2b32249


STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/IE

C TR 43
39

:20
22

https://standardsiso.com/api/?name=922a98d836db93a7cca12290a2b32249


Information technology for learning, education and 
training — Reference model for information and 
communications technology (ICT) evaluation in education

1	 Scope

This document defines an abstract model and an indicator system framework for the evaluation of 
information and communications technology (ICT) in learning, education and training (LET). The 
abstract model accommodates requirements domains, including K12 education, vocational education, 
higher education and continuing education. The framework describes ICT service levels in the areas 
of learning, education and training, and aims to assist in quality processes associated with ICT in LET 
contexts.

2	 Normative references

There are no normative references in this document.

3	 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

ISO and IEC maintain terminology databases for use in standardization at the following addresses:

—	 ISO Online browsing platform: available at https://​www​.iso​.org/​obp

—	 IEC Electropedia: available at https://​www​.electropedia​.org/​

3.1
indicator
quantitative, qualitative or descriptive measure

3.2
performance
way in which an individual, group or organization carries out, accomplishes and fulfils its important 
functions and processes, usually with regard to effectiveness

3.3
evaluation
systematic determination of the extent to which an entity meets its specified criteria

4	 Abstract model of the evaluation of ICT in education

4.1	​ Evaluation of ICT in education

Evaluation of ICT in education refers to the use of information technology and scientific performance 
assessment methods to reflect the development process and level of the implementation, execution, 
benefits or other aspects scientifically according to the goals and performance standards of ICT in 
education. The definition of evaluating indicators is beneficial in analysing the situation, achievements 
and limitations for the development of ICT in education.

The evaluation indicators of ICT in education have two levels: macro and micro. For the macro level, 
evaluation indicators provide scientific and reasonable assessment system and empirical data to reflect 
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the education development of one country or specific area. For the micro level, the evaluation indicators 
reflect the development of ICT in one school for students’ learning abilities in ICT in class, the input and 
output of one school for the development of ICT in education and other aspects.

4.2	 Abstract model

4.2.1	 General

Figure 1 represents an abstract model framework of ICT in education, which contains core indicators, 
optional indicators and extended indicators. This abstract model contains three types of indicators 
which consider the regional differences and cover all types of education at all levels.

The abstract model follows these three principles:

i)	 Scientificity: The indicator system is mainly used to evaluate and guide the development plan and 
policy of ICT in education. The indicators need to follow the development rule of ICT in education 
and analyse each irreplaceable index comprehensively and systematically to avoid repetition and 
contradiction.

ii)	 Operability: It is important to consider the necessity of certain indexes and the convenience of 
collecting data. The connection of existing statistics and the data for the evaluation is beneficial for 
the reduction of cost to collect corresponding information correctly and in a timely manner.

iii)	 Sustainable development: The development of ICT in education is a dynamic process involving 
multiple stakeholders. The indicator system is iterative and provides direction for the development 
of ICT in education. As such, it is responsive to change according to the need of practice.
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Key
1 evaluate applicability reduction
2 extended indicators
3 optional indicators
4 core indicators
5 evaluate details enhancement
6 evaluate accuracy improvement
7 designed for universal application
8 based on education type
9 combined with regional characteristics

Figure 1 — Abstract model of ICT evaluation indicator in education

4.2.2	 Core indicators

Core indicators are indispensable for evaluating the situation and performance of ICT in education at 
school or regional level. The core indicators reflect the requirements of national plans for education 
reform and development and include five dimensions: ICT infrastructure, digital resources, application 
in teaching and learning, ICT-based management and guarantee mechanism.

4.2.3	 Optional indicators

Optional indicators reflect the specific needs of basic education, vocational education, higher education 
and continuing education. Different levels of education have various needs, for example, basic education 
emphasizes diversification and personalized learning, vocational education pays more attention to 
training and simulation training and collaborative research based on networks is more popular in 
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higher education. Optional indicators provide a set of indicators which allow the evaluation organization 
to select the appropriate indicators according to their specific requirements from core indicators.

4.2.4	 Extended indicators

Extended indicators allow schools to consider local construction requirements and put forward 
indicators to reflect development characteristics of ICT in education to supplement core and optional 
indicators. The specific content of extended indicators is not indispensable in the indicator framework, 
but the framework indicates the direction of the development. The extended indicators can be broken 
into ICT infrastructure, digital resources, application in teaching and learning, ICT-based management 
and guarantee mechanism.

4.3	 Indicators for candidates

Different districts have their own objective in education, so indicators used to evaluate ICT in 
education across jurisdictions. According to the abstract model described in 4.2 and referring to the 
typical international ICT evaluation indicators in education (see Annex A), Table 1 gives some candidate 
indicators to guide the administrator and third-party evaluators.

Table 1 — Indicators of ICT evaluation in education for candidates

Core indicators

First level Second level

ICT infrastructure

Exit bandwidth that have access to average school (Mbps/
school)
Proportion of classrooms with projectors in total number 
of classrooms in school (%)
Proportion of computer classrooms in total number of 
classrooms in school (%)
Proportion of schools establishing network security 
system (%)

Digital learning resources
Proportion of schools building school-based resource (%)
Quantity of digital learning resources for students (giga-
bytes/student)

Application of ICT in teach-
ing and learning

Types and quantity of ICT activities carried out by teach-
ers (number)
Proportion of teachers registered in learning space (%)

ICT-based educational man-
agement

Proportion of schools building information portals (%)
Number of commonly used management information 
systems (number)

Guarantee mechanism

Proportion of schools with chief information officer sys-
tem (%)
Proportion of schools with ICT management mechanism 
(%)
Proportion of ICT investment in total annual education 
investment (%)
Number of full-time ICT teachers (number)
Ratio of teachers' ICT teaching application ability to the 
standard (%)
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0ptional indicators

Virtual simulation training 
system

Types of virtual simulation training system used by 
teachers (number)
Frequency of virtual simulation training system used by 
teachers (times/week)

Digital research platform

Proportion of schools using digital research platform in 
the study (%)
Types of academic document, digital books, periodical 
articles
Collaborative teaching and research system (number)

Official online system

Proportion of schools using course selection and teaching 
evaluation online (%)
Proportion of schools with recruit teaching staff system 
(%)
Proportion of schools with entrance and transfer system 
(%)
Proportion of schools with the arrangement of digital 
equipment system (%)
Proportion of schools with the arrangement of experi-
mental equipment system (%)

Extended indicators
Public service platform Proportion of schools participating of educational re-

sources public service platform (%)

E-card system Number of functions commonly used in all in e-card sys-
tem (number)

5	 Framework of the evaluation indicator of ICT in education

5.1	 Indicators framework

The framework of the evaluation indicator of ICT in education includes five main dimensions, as shown 
in Figure 2.
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Key
1 ICT infrastructure
2 digital resources
3 ICT-based management
4 application of ICT in teaching and learning
5 guarantee mechanism
6 extended indicator
7 optional indicator
8 core indicator

Figure 2 — The framework of the evaluation indicator of ICT in education

—	 ICT infrastructure refers to the basic facilities, including hardware and software for internet 
connection and network.

—	 Digital resources refers to the construction and application of teaching, learning and research 
resources for all types of schools and management institutions.

—	 Application of ICT in teaching and learning refers to teachers’ ICT capability and the usage of digital 
resources, learning systems and pedagogy.

—	 ICT-based management refers to the construction and application of management systems which 
provide a service platform for education management in schools and administrative departments.

—	 Guarantee mechanism refers to the policies, expenditure on ICT, talents team, mechanism supporting 
and ICT support services in construction and the implementation of ICT in education for all levels of 
schools and administrative departments.

5.2	 How to use the indicators

Core indicators offer suitable indicators with general applicability for different schools at all levels 
and types from five dimensions, including ICT infrastructure, digital resources, application of ICT in 
teaching and learning, ICT-based management and guarantee mechanism. All regions and different 
kinds of schools can use core indicators to measure the corresponding development situation of ICT 
development in education.
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Optional indicators mainly reflect the particular needs for schools of all levels and types. Combined 
with the core indicators, optional indicators allow the assessment agencies to choose the appropriate 
indicators according to needs.

Considering the differences between practical needs, extended indicators allow regions or schools to 
make their own indicators that can fully reflect local education characteristics as a supplement to the 
core and optional indicators.
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Annex A 
(informative) 

 
Assessment indicators of ICT in education

A.1	 School technology and readiness chart

The school technology and readiness (STaR) chart is designed by the CEO Forum on Education and 
Technology. By 2001 the CEO Forum had published four reports[4]. The CEO Forum revises and expands 
the STaR chart every year. The series reports concentrated on different fields of the development of ICT 
in education. The reports mainly focused on the infrastructure of ICT and the internet connecting in 
the first year. The second year, the reports concentrated on teachers’ professional development. The 
third year, the reports aimed at the integration of digital resources and teaching. The fourth year, the 
reports focused on the achievement and evaluation of students’ performance. According to the content 
of the series reports, the forum published the assessment indicators from four assessment dimensions: 
infrastructure in ICT and internet connecting, teachers’ professional development, digital resources, 
students’ achievements and evaluation, as shown in Table A.1.

Table A.1 — STaR focus areas

Key areas Focus areas

Teaching and learning
i) patterns of classroom use; ii) frequency/design of instructional setting; iii) 
content area connections; iv) technology applications Texas Essential Knowledge 
and Skills implementation; v) student mastery of technology applications; vi) online 
learning

Educator preparation and 
development

i) professional development experiences; ii) models of professional development; 
iii) capabilities of educators; iv) access to professional development; v) levels of un-
derstanding and patterns of use; vi) professional development for online learning

Leadership, administra-
tion and instructional 
support

i) leadership and vision; ii) planning; iii) instructional support; iv) communication 
and collaboration; v) budget; vi) leadership and support for online learning

Infrastructure for tech-
nology

i) students per computer; ii) internet access connectivity speed; iii) other class-
room technology; iv) technical support; v) local area network, wide area network; 
vi) distance learning capacity

The STaR chart helps schools to solve the following problems for the development of ICT in education: 
What is the development level of IT in the school? Does the school effectively use ICT to achieve high-
quality teaching? What progress has the school made during the integration of ICT and education?

After the CEO Forum's four reports were published, the STaR chart became widely used in America. 
Under the promotion of the CEO Forum, some states and schools used the STaR chart to measure 
the development situation of ICT education in regions and schools. Based on the STaR chart and the 
actual needs of regional development, some states and organizations designed new indicator charts. 
For example, Texas created a new chart and tools according to the regional characteristic based on the 
STaR chart[5].

A.2	 The Self-Review Framework

In 2006, in order to prepare to assess the real effect of technology-integrated education, the British 
Educational Communications and Technology Agency (BECTA) published the Self-Review Framework 
(SRF) of technology-integrated education. The SRF was recognized by every level of society and became 
the British authoritative assessment indicators system aimed at school automation.
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The advantages of using SRF assessment indicators are as follows: i) schools can learn about ICT in 
education themselves, and find out differences with other schools; ii) schools can also get a series of 
advice to help to improve the level of ICT in education; iii) ensuring the prior direction and goals of 
development; iv) schools can utilize ICT technology safely; v) ensuring that schools’ ICT investment is 
able to yield benefits; vi) schools can communicate every SRF indicator’s implementation status with 
education management departments in time; vii) SRF can help schools to create an ICT development 
blueprint; viii) the result of assessment can maintain people’s confidence in schools, including staff, 
parents, government leaders and students.

The latest six parts of the SRF include leadership and management, use of ICT in the curriculum, teaching 
and learning, assessment of digital capability, professional development and resources. Teaching and 
learning and assessment of digital capability are the significant factors to improve the ICT ability of 
students. Leadership and management is the most basic protection for developing every technology-
integrated education factor[6],[7]. It promotes the level of teaching and learning with curriculum, 
resources and teachers’ professional development. The assessment indicators, the aims of SRF and the 
relationship between factors are shown in Figure A.1 and Table A.2.

Figure A.1 — Relationship between factors

The Self‐Review Framework is maintained by Naace with reference to the Self‐Review Framework 
steering committee. The purpose of the SRF is to support school improvement through a reflective 
practice that allows schools to measure and improve their provision against a well‐researched and 
evidenced set of criteria such that pupils become digitally literate. Table A.2 shows the vision published 
in January 2014.

Table A.2 — Self-Review Framework focus areas

Elements Contents

Leadership and management
ICT and the school vision
A strategy to achieve the vision
Strategic use of data

Use of ICT in the curriculum
Strategic approaches to the use of ICT in the curriculum
Leadership of ICT in the curriculum

Teaching and learning
Teaching and the learning process
Pupils’ learning experiences

Assessment of digital capability Assessment of digital capability
Professional development Developing and sharing digital capability

Resources
Provision
Management of ICT resources
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A.3	 UNESCO’s performance indicators of ICT in education application

The United Nations Educational Scientific and Cultural Organization (UNESCO) is devoted to increasing 
ICT education application in developing countries, carrying out activities in member countries relating 
to education development through using ICT technology.

Since 2005, the ICT Partnership of Promoting Development Alliance, consisting of the International 
Telecommunication Union (ITU), the Organization for Economic Co-operation and Development 
(OECD), the United Nations Conference on Trade and Development (UNCTAD) and the United Nations 
Educational Scientific and Cultural Organization (UNESCO), has worked out and published ICT core 
indicators. The ICT Core Indicators Report of 2010 listed nine education ICT indicators[8], as shown in 
Table A.3.

Table A.3 — ICT core indicators 2010 (ICT in education)

No. Core indicators on ICT in education
ED1 Proportion of schools with a radio used for educational purposes
ED2 Proportion of schools with a television used for educational purposes
ED3 Proportion of schools with a telephone communication facility
ED4 Learners-to-computer ratio in schools with computer-assisted instruction
ED5 Proportion of schools with internet access by type of access
ED6 Proportion of learners who have access to the internet at school
ED7 Proportion of learners enrolled at the post-secondary level in ICT-related fields
ED8 Proportion of ICT-qualified teachers in schools
EDR1 Proportion of schools with electricity

These indicators about ICT in education assessment have very important significance in driving ICT 
in education development assessment tasks and promoting the application of ICT around the world, 
especially the construction and application of ICT in education in developing countries.

A.4	 China indicator system for education monitoring, assessment and statistics

In 2015, China's Ministry of Education published an indicator system of education monitoring and 
assessment statistics. This was a revision of the original 1991 version. The revision included advice 
from all the departments in the ministry of education, educational administration at provincial level, 
related universities, scientific research institution, experts, scholars and National Education Advisory 
Committee members. The ministry then improved monitoring indicators and further calculated the 
indicators.

The indicator system was divided into five parts, 102 items, after revising. Compared with the previous 
version, it retains nine original indicators, revises 18 items and increases 75 items. After the revision, 12 
items are in common use in international organization, including gross entrance rate and net entrance 
rate. Nine items use the experience of international education indicators, and they are adjusted based 
on the need of China educational statistics work and practical situation, such as the new average years 
of schooling of labour force and first employment rate of graduates. Specific indicators can be seen in 
Table A.4.

ISO/IEC TR 4339:2022(E)

	 ﻿� © ISO/IEC 2022 – All rights reserved
�﻿

10

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/IE

C TR 43
39

:20
22

https://standardsiso.com/api/?name=922a98d836db93a7cca12290a2b32249

	Foreword 
	Introduction 
	1 Scope 
	2 Normative references 
	3 Terms and definitions 
	4 Abstract model of the evaluation of ICT in education 
	4.1 ​Evaluation of ICT in education 
	4.2 Abstract model 
	4.2.1 General 
	4.2.2 Core indicators 
	4.2.3 Optional indicators 
	4.2.4 Extended indicators 

	4.3 Indicators for candidates 

	5 Framework of the evaluation indicator of ICT in education 
	5.1 Indicators framework 
	5.2 How to use the indicators 

	Annex A (informative) Assessment indicators of ICT in education 
	Bibliography 

