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ABSTRACT 
Despite coming of digital technology age, many have struggled over the concept of a minimum 
information and communication literacy skills - locating, evaluating, and communicating 
information as an important outcome of school education. The purpose of this paper is to provide 
a description of an innovative ICT literacy assessment instrument, developed within World Bank 
READ program in Russia which sought to develop contemporary problem-based and scenario-
based approach to ICT literacy assessment for multinational secondary school environment and 
to develop benchmarks which could be used to assess levels of ICT literacy skills of secondary 
school students in different countries. 
ICT literacy assessment tool was developed and implemented on a sub-national scale in Russia 
during 2005-2010 and piloted for international use in Tatarstan and Thailand with strong support 
by the Government of Russia, Republic of Tatarstan, IPST and the World Bank1.
The case studies provide real life examples of how ICT instrument was implemented in 
participating countries. The paper presented will include a discussion of (i) how testing results 
could inform policymakers, secondary school principals and teachers, parents and students about 
ICT literacy level, (ii) secondary school information literacy curriculum development, and (iii) 
other policy related issues. 
 

INTRODUCTION 
Discussions of ICT in Education typically includes many fields such as mathematics, economics, 
geography etc., [1], each with their own definitions of Information and Communication Literacy. 
There are further discussions that include the ICT framework such as 21st century skills, 
information ICT competence, web literacy, information fluency, media literacy and media 
competence, and others. 
 
Despite of the differences in connotations all these discussions are pointing out that ICT literacy 
skills are a 21st century form of literacy which have as much importance as reading and writing 
skills in earlier centuries. ICT literate students master subject content faster, are good problem-
solvers and better self-directed learners [2]. As a result, primary and secondary schools are 
beginning to make effort of improving students’ ICT literacy. 
 
However, without effective assessment it is difficult to know if instructional programs and 
curriculum overall are successful – are students’ ICT literacy skills improving?  
 

1 Under Russian Education Aid for Development (READ) fee based services program and 

Development of ICT in education technologies in Tatarstan fee based services program. 
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ICT LITERACY ASSESSMENT 
Starting from 2005, World Bank (WB) in Russia was launching projects to study the growing 
importance of existing and emerging information and communication technologies and their 
relationship to literacy. It was agreed that little had been done to address ICT literacy skills in 
primary and secondary schools. In response, Russian National Training Foundation (NTF) with 
support of the World Bank have developed a scenario-based computer delivered ICT literacy 
assessment that measures students’ abilities to research, organize, and communicate information 
using technology (E-Learning support project - 
http://web.worldbank.org/external/projects/main?pagePK=64283627&piPK=73230&theSitePK=
305600&menuPK=305634&Projectid=P075387). 
 
The ICT literacy assessment focuses on cognitive problem solving, critical reasoning and critical 
reading skills associated with using elementary technology to handle information.  
The developed assessment measures ICT literacy through seven processes, which represent 
important problem-solving and critical thinking aspects of ICT literacy skill (Table 1). 
 

Table 1:  Components of ICT literacy (developed based on [3]) 
PROCESS DEFINITION 

Define 

 

Using ICT tools to identify and appropriately represent an information need 

 

Access 

 

Knowing about and knowing how to collect and/or retrieve information 

 

Manage 

 

Organizing information into existing classification schemes 

 

Integrate 

 

Interpreting, summarizing, comparing and contrasting information using similar or 

different forms of representation 

 

Evaluate 

 

Reflecting to make judgments about the quality, relevance, usefulness, or efficiency of 

information 

 

Create 

 

Generating new information and knowledge by adapting, applying, designing, 

inventing, or representing information 

 

Communicate 

 

Conveying information and knowledge to various individuals and/or groups 
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The students’ ICT literacy was described in terms of ICT literacy proficiency levels (Table 2).  
Five proficiency levels were defined based on student’s performance on of each of the 
seven ICT literacy components or processes (Table 1). The levels are not discrete 
discontinuous steps but are a method of representing progress.  
 
Table 2: ICT Literacy  Proficiency Levels Description 
Level ICT Literacy Level Description % of 

students 

Tatarstan 

% of  

students  

Thailand 

5 When a student defines information, he or she does the following:

Generates and justifies questions regarding an information need  

Refines a vague research question to one that is appropriately specific.  

Discerns a highly appropriate information need from an existing problem 

When a student accesses information, he or she does the following :   

Chooses an information resource that are appropriate, cost effective, and efficient  

Searches for information in multiple sources in a directed and reflective manner  

Uses search strategies for a given information need  

Recognizes and respects authorship, copyright, trademark, and confidential information    

When a student manages information, he or she does the following:   

Creates or selects an information classification scheme that allows efficient storage, 

integration, and recall of information to meet anticipated need 

Recognizes and treats confidential or sensitive information appropriately  

Recognizes and follows security procedures   

When a student integrates information, he or she does the following:   

Uses multiple dissimilar sources to satisfy information need of summarization and synthesis  

When a student evaluates information, he or she does the following:   

Establishes criteria for judging the appropriateness of information  

Identifies and selects resources that meet all or nearly all of the criteria 

Recognizes and respects legal and ethical rights of information use 

When a student creates information, he or she does the following:   

Draws appropriate conclusions about information, even in contexts in which conflicting 

information is presented and supports conclusions 

When a student communicates information, he or she does the following:   

Fulfills all points of his or her communication plan  

Customizes the presentation of information to respond to each audience’s information need   

Cites sources appropriately  

12 9 
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4 Students working at level 4 define, access, manage, information products at level 5. However  

When a student integrating information, he or she does the following:   

Uses multiple sources to satisfy an explicit information need of summarization and synthesis, 

with little inclusion of irrelevant information  

Draws justifiable conclusions about information, though such conclusions may be one-sided  

Supports conclusions with some extraneous information  

When a student evaluates information, he or she does the following:   

Applies pre-established criteria for judging the appropriateness of information  

Selects resources that are relevant and that satisfy at least the most critical of the criteria  

4 6

Proficient Standards for Year 9 

3 Students working at level 3 integrate and evaluate information products at level 4. 

When a student defines information, he or she does the following:   

Generates questions regarding an information need that are reasonably specific 

Refines a vague research question to one that is specific.  

Discerns a marginally appropriate information need from an existing problem 

When a student accesses information, he or she does the following:   

Searches for information in a somewhat directed manner 

Selects resultant information that is generally relevant to the information need  

Respects authorship, copyright, and confidential information  

 When a student accesses information, he or she does the following:   

Selects an information classification scheme that allows them to meet a stated information 

integration or classification need  

When a student integrates information, he or she does the following:   

Uses multiple sources to satisfy an explicit information need of summarization or synthesis  

When a student evaluates information, he or she does the following:   

Applies pre-established criteria for judging the appropriateness of information  

Identifies and selects resources that are relevant and that satisfy the most critical criteria 

May continue searching piling up unnecessary information. 

Respects legal and ethical rights of information use 

 

53 

 

69 
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2 Students working at level 2 access, manage, communicate, create, define information products 

at level 3. However  

When a student integrates information, he or she does the following:   

Omits critical information to satisfy need, Includes irrelevant information 

Organizes information in chaotic way or organizes by source rather than theme 

When a student evaluates information, he or she does the following:   

Violates pre-established criteria for judging the appropriateness of information  

Selects resources that are only marginally relevant or completely irrelevant  

Terminates search before sufficient sources have been obtained  

Ignores explicitly stated legal and ethical rights of information use 

14 13 

1 Students working at level 2 integrate and evaluate information products at level 2. 

When a student defines information, he or she does the following:   

Selects questions that are irrelevant or marginally relevant, unclear, or vague 

Identifies inappropriate information needs from an existing problem or is unable to identify an 

information need 

When a student accesses information, he or she does the following: 

Chooses an overly general or inappropriate information resource  

Searches for information in a disorganized manner 

Obtains irrelevant results, avoid delimiting terms 

Selects resultant information that is marginally relevant to the information need  

Accesses and uses information regardless of authorship, copyright, and confidentiality.    

 When a student manages information, he or she does the following: 

Applies an existing information classification scheme inappropriately 

Fails to respect explicitly stated confidentiality and security issues 

When a student creates information, he or she does the following: 

Draws unsupported conclusions about information  

Supports conclusions with little of the most critical information relevant to the conclusion  

No connections between elements in source material and conclusions  

Organizes information in a chaotic way  

When a student communicates information, he or she does the following: 

Fulfills some of the points of his or her communication plan 

Uses the same presentation of information to respond to various audiences’ information needs  

Is careless with confidential information 

16 3 
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In addition to deriving the ICT literacy proficiency scale, proficient standards were established 
for Year 9. The proficient standards had been set at the level 3 of proficiency scale and represent 
a ‘challenging but reasonable’ expectation for typical Year 9 students to have reached by the end 
of year of study. 

VALIDITY OF ICT LITERACY ASSESSMENT  
Before using an assessment, there should be evidence of its validity: the extent to which scores 
on the assessment reflect students’ ICT literacy skills. As Messick [4 a, b] suggested, there are 
basically two different kinds of validity evidence- convergent validity evidence and discriminant 
validity evidence. Convergent validity is supported if assessment scores correlate with other 
measures that are expected to be related to ICT literacy. Discriminant validity is supported if 
scores do not correlate with measures thought to be distinct from ICT literacy.  
 
These two kinds of validity evidences can be generated by using all of the methods of science, 
but Messick [4a, b] also observes, there are only a few distinct ways in which validity data are 
gathered. One of these ways involve examining external structure, i.e.,  
relationship of scores to other measures or background variables.     
 
The external structure of the ICT literacy assessment had been examined by means of 
comparison measures there were developed from questionnaires administered to test-takers 
before they completed the ICT literacy assessment.  
 
Participants 
For the pilot study a representative sample of 395 of Year 9 students from rural and urban 
schools of the Republic of Tatarstan have been chosen. Table 3 shows the demographic and 
academic characteristics of the participants.  It was impossible to obtain a representative sample 
in Thailand because of a scarce some budget. The sample was drown from IPST schools in 
Bangkok (the sample not shown).  
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Table 3: Characteristic of analytic sample 
Gender % 

Female 56 

Male 44 

General academic performance % 

D or D- 0.2 

C- 13.0 

C 22.0 

B-  31.0 

B 13.0 

A- 13.8 

A 7.0 

Procedure 
The ICT Literacy Assessment was administered at different schools in Tatarstan and Thailand, 
and so each administration differed on a number of details such as the time-of-day, number of 
students within each administration etc. However, certain characteristics remained consistent.  
The delivery mode allowed to use of school computers, but in a way that did not affect the 
results of the ICT literacy assessment. 
Students first completed a background questionnaire before beginning the assessment. All testing 
sessions were proctored. If a student did not complete the assessment within the allotted time, the 
testing software stopped the section and asked the student to alert the proctor. After completing 
both the background questionnaire and ICT literacy test, students participated in a focus group 
concerning their experiences in taking the assessment. 
 

Instruments 
ICT Literacy Assessment scores. The purpose of the ICT Literacy sample based large scale 
assessment delivered in 2011 was to describe the ICT literacy levels of Year 9 student population 
in the aggregate (no individual scores or ICT literacy level were reported). Each test taker 
received tasks that targeted all of the seven processes. In addition to ICT proficiency scale (Table 
2), raw scores for each test form were separately scaled to a mean scale score of 150 and a 
standard deviation of 35 scale score units.  
Each test taker’s results were treated equally, regardless of the particular test form received. This 
equating across test forms was supported by analyses which showed relatively high (low .80s) 
inter- correlations among the seven ICT literacy processes. Cronbach’s alpha reliabilities of ICT 
literacy test forms were reaching .90s.
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Self-assessment measures. Two types of self-report measures were developed from the 
demographic and academic questionnaire administered prior to the ICT Literacy Assessment. 
Table 4 provides more details on the measures as well as descriptive statistics. 
1.Self Assessment measures evaluated students’ opinions of their skills related to ICT literacy 
proficiencies.  There are many instances of self-assessments have been used for validation of 
objective measures [5]. Research on self-assessment measures have revealed moderate 
correlations (high .20s) between self- assessment and objective performance measures  [6].  
2.Academic performance measures reflect Year 9 students’ general academic performance. 
Students with high general academic performance tend to score better on a broad range of 
assessments. Therefore investigation into the validity of an assessment instrument must 
investigate whether the instrument assesses the underlying trait rather than measuring only 
general academic performance. However it could be expected that there are some connections 
between academic performance measures and ICT literacy. The students with high general 
academic performance level might be more likely to score higher on ICT literacy assessment as a 
result of understanding the importance of ICT literacy skills for their academic studies.  

Results and Discussion of Validity of ICT Literacy Assessment 
Correlations between the self-report measures and ICT literacy scores are shown in Table 4 
below.  

Table 4: Correlations of Self-Report Measures with ICT Literacy Results 
Measure Correlation 

Academic Performance  

General academic performance  0.40 

Self Assessment Skills 

Confidence in ICT literacy activities 0.27 

Frequency of ICT literacy activities -0.01 

Correlation all of ICT literacy self-report measures, but frequency of ICT literacy activities, with 
performance on the ICT Literacy Assessment consistent with research comparing self-report 
measures of skills to assessment scores (e.g., [6]). These findings are supporting the convergent 
validity of the assessment.  
Analyses showed a high correlation between frequency of ICT literacy activities scale and 
confidence in ICT literacy activities scale. Therefore, the low correlation between ICT literacy 
assessment results with frequency of ICT literacy activities might be due to a common believe  



10 
 

among Year 9 students that more ICT literacy competent students have more daily interactions 
with the Internet, supporting the divergent validity of the ICT literacy assessment. These findings 
are also supporting a claim that frequency of ICT literacy activities without proper instructions 
does not translate to ICT literacy skills.   
General academic performance correlated weakly with confidence in ICT literacy activities 
measure. The correlation coefficient is close to zero. Thus, ICT literacy confidence measure is 
distinct from general academic performance.  However both measures are correlating with ICT 
literacy assessment results. 

ICT LITERACY PROFILE 
In comparing achievement across countries, it is important to consider differences in students’ 
curricular experiences, how these differences may affect they ICT skills, and their subsequent 
ICT assessment results. 
 
The Test-Curriculum Matching Analysis was conducted for Tatarstan and Thailand to investigate 
the extent to which the ICT Literacy Assessment have been relevant to each country’s ICT 
literacy curriculum and and to evaluate the impact on a country’s ICT Literacy Assessment 
performance. Table 5 below present the Test-Curriculum Matching Analysis results.   
 

Table 5: ICT Proficiency Test-Curriculum Matching Analysis 
PROFICYENCY 

MEASURED 

BY ICT 

LITERACY 

ASSESSMENT 

PROFICYENCY 

MEASURED 

BY 

TATARSTAN 

CURRICULUM 

PROFICYENCY 

MEASURED 

BY THAI 

CURRICULUM 

DEFINITION 

Cognitive  

_

_ The desired foundational skills of everyday life at 

school, at home, and at work. Literacy, numeracy, 

problem solving, and spatial/visual literacy 

demonstrate these proficiencies. 

Technical Technical Technical The basic components of digital literacy. It 

includes a foundational knowledge of hardware, 

software applications, networks, and elements of 

digital technology. 

Ethical _ _ Ethical and legal access and use of information, 

for example selecting a license agreement before 

downloading software. 
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Proficiency Test-Curriculum Matching Analysis showed that generally 30 percent of 
proficiencies measure in ICT Literacy assessment had curricula coverage in Tatarstna and 
Thailand. For example, students had been taught how to:  
• build slide presentations, but have not been taught how to tailor it to an audience; 
• store emails in folders, but have not been taught how to find them later; 
• search the web, but have not been taught how to identify trustworthy information or build 

knowledge. 

The ICT literacy assessment, therefore, include some tasks that are measuring proficiencies 
which have not been taught to many students in the participating countries. 
Figure 1 below shows the distribution of ICT literacy across the five proficiency levels described. 

Figure 1: Distribution of ICT literacy across proficiency levels for Tatarstan and Thailand  

Proficiency level percentages in Table 2 (and those illustrated in Figure 1) show that overall 

Year 9 Thai students are operating approximately one proficiency level higher than Year 9 

Tatarstan students at the level of proficient standards. Figure 1 also shows that a higher 

proportion of Tatarstan students are at the lower end of the ICT literacy proficiency scale than 

the corresponding proportion for Thai students. 

Approximately 30 per cent of Tatarstan students are working at proficiency levels 1 and 2 

whereas approximately 16 per cent of Thailand students are working at proficiency levels 1 and  

2 (with only 3 per cent at level 1). 
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CONCLUSIONS 
This paper provides evidences for the validity argument of the ICT Literacy Assessment.  It 
paves a way for the assessment to be used, among other purposes, as a longitudinal tool for 
comparison of ICT literacy level of different countries. Also the paper has presented results of 
pilots in Tatarstan and Thailand which showed that 84 per cent of Thai students and 69 per cent 
of Tatarstan students reached or exceeded the Year 9 proficient standard by demonstrating the 
ability described in Table 1.  Therefore inclusion or exclusion of ICT proficiencies in the 
country’s curriculum does not guarantee students’ opportunity to learn. Just as important is what 
their teachers choose to teach them. The lessons provided by the teachers ultimately determine 
the ICT literacy skills students are taught.  It is hoped that this information will encourage  to 
compare and contrast the different approaches taken by Tatarstan and Thailand  in the teaching 
and learning of ICT. As mentioned above, a sampling error for Thai sample needs to be taken 
into account when making these inferences.  
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