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ABSTRACT 

This paper presents the results of the third phase of a doctoral 
research carried out during the period 1999-2005. In this third 
phase (year 2002) data were collected in six secondary schools 
in the province of Ñuble, Chile, through multiple methods. 
The aim of this phase was to measure the level of ICT use and 
perceived expertise attained by secondary school teachers. 
Questionnaire data were used to measure teachers’ level of use 
and perceived expertise of specific ICT types. The results 
showed that teachers’ levels of ICT use (n=74), in terms of 
frequency and range of software types being used, were varied 
but tended to be low. Regarding teachers’ ICT expertise, 
teachers reported varied levels, with teachers perceiving 
themselves as having sufficient knowledge for undertaking 
basic tasks or good overall knowledge. The majority of 
teachers (n=60) perceived that they had attained a high level of 
ICT expertise in the use of computer skills in general and 
word-processing in particular, but not in many other 
applications. The results of a bivariate analysis showed a weak 
but significant statistical correlation between the variables 
‘level of ICT use’ and ‘perceived ICT expertise’ for all types 
of ICT combined and spreadsheet software, meaning that 
having reportedly achieved high levels of ICT expertise did 
not necessarily lead to frequent and extensive use of ICT in 
teaching, but can partly explain the differing levels of ICT use 
and perceived expertise.   
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INTRODUCTION 

The literature on the uptake and use of ICT in education 
worldwide shows that in spite of governments having invested 
large sums of money in equipment, resources and teacher 
training with the purpose of improving teaching and learning 
in the schools, the integration of ICT in education in many 
countries has been limited [5, 9, 18, 23, 24, 25, 31, 32, 35] 
This evidence also recognises that the uptake of ICT in 
schools is a complex matter in which many obstacles need to  

 
 
be overcome before it is possible to speak of a successful 
implementation [2, 3, 12, 30, 31, 34, 42].   
 
Consistent with this view, it is also suggested that the study of 
how ICT is adopted and implemented must be seen as part of 
the broader field of educational change [8, 16, 17, 41, 44].  
 
Research evidence has consistently shown the limited use of 
ICT by teachers. An earlier study carried out by the 
International Association for the Evaluation of Educational 
Achievement (IEA) in 1991, which investigated the process of 
ICT implementation in 26 countries, concluded that the 
implementation of computers in education has been 
successfully accomplished at the school level, in the sense that 
almost all the schools that participated in the study had 
acquired computers and implemented courses about how to 
use them for pupils.  However, at the teacher level, only a 
small number of teachers were using computers as an integral 
part of their teaching [31].   
 
Other more recent studies conducted in Great Britain, New 
Zealand, Australia, Canada and the USA have shown similar 
results in that ICT is not being used by teachers as frequently 
as expected [8, 9, 14, 22, 23, 25, 33, 42, 45, 46].  In addition, a 
recent study carried out in Great Britain, shows that there is a 
variation in levels of use of ICT based on subject areas, with 
highest levels of use found generally in core subjects [2]. 
 
At the beginning of this research project (year 2000) evidence 
on the uptake and use of ICT in Chilean schools was scarce 
[29]. Research conducted recently on behalf of the Chilean 
Ministry of Education has shown mixed results with some 
studies presenting a similar pattern to that found 
internationally which support the limited use of ICT in lessons 
[e.g. 21, 36, 39], while others [e.g. 1, 7, 37] showing that the 
majority of secondary school teachers have integrated ICT in 
their administrative work more easily, particularly in the 
planning phase of teaching, but some teachers have managed 
to use ICT in a few subjects such as history, geography and 
mathematics. Other recent studies [e.g. 20, 36, 38] have shown 



that very few teachers are using ICT in innovative ways (for 
example, involving pupils in interdisciplinary projects; 
changing traditional roles; developing research type of 
activities and collaborative work; combining a repertoire of 
teaching strategies and using a set of resources with a high 
number of pupils and a few computers). However, these 
researchers have found several deficiencies in the way 
teachers implement new teaching strategies, which lead them 
to recommend that more training is needed.  
 
The introduction of computers in the Chilean educational 
system was and still is a major investment. Although 
computers have been used in the educational system, 
particularly in the private sector, for a number of years, it has 
been only during the last 10 years that their use has spread to 
the whole system (incorporating both local-government 
funded schools, and private-subsidised schools) thanks to a 
national ICT initiative called the Enlaces Project.  This 
initiative, which started as a pilot project in 1992 with a 
handful of schools in Santiago, developed later into one 
important component of the MECE programme [see 18, 19].  

Design and methodology 

The aims of the whole study were to measure the level of ICT 
use and perceived expertise attained by Chilean secondary 
school teachers of different subjects, and to determine the key 
factors which influence the choice of ICT types and teachers’ 
level of ICT use and perceived expertise. Then, according to 
these aims, two main research questions were proposed: 
 

• What is the level of specific ICT use and perceived 
expertise attained by different subject secondary 
school teachers? 

• What key factors influence teachers’ choice of ICT 
types and their level of ICT use and perceived 
expertise? 

 
Two subsidiary research questions were also explored: 
 

• What is the extent of ICT integration according to 
ICT type? 

• What theoretical model reliably represents teachers’ 
levels of different ICT types and their levels of use 
and integration? 

 
In this paper the results regarding the first question will be 
presented. The results of the survey carried out in the first 
phase of the study will be presented first, as a way of giving a 
general picture of the way ICT was implemented in a number 
of primary and secondary schools in Chile, in the year 2000.  

The survey  

A survey of both primary, secondary school teachers and 
head-teachers was carried out in the second phase of the study 
(year 2000).  Several issues were identified which were 
investigated in more depth in the third phase, by using a case 
study methodology.  Some of the results of the survey can be 
summarised as follows:  

 
• primary (n=26) and secondary school teachers (n=22) 

used a much wider range of ICT types for their personal 
use than in their subject teaching. Word-processing was 
the predominant type of ICT used by teachers, similar to 
other research findings presented by international research 
[e.g. 46]; spreadsheets and databases were less frequently 
used in spite of these types of ICT having been 
recommended in curriculum documents, particularly for 
mathematics and science teaching. 

• both primary and secondary teachers reported limited use 
of ICT in their teaching, with an average of two hours a 
week. ICT was used mainly for communicating ideas, 
opinions and feelings rather than for enriching the 
existing curriculum or for developing pupils’ higher-order 
thinking skills or for devising more innovative activities 
such as joint projects with other schools.  

• secondary school teachers used computers more 
frequently for finding out information on the web and for 
planning lessons, than primary teachers, who used ICT 
mostly for learning how to use software/hardware and for 
planning lessons. Secondary school teachers used the 
Internet more frequently than primary teachers for 
discussing ideas with colleagues or publishing teaching 
materials. 

• only a small number of teachers seemed to have 
integrated ICT within the personal, administrative, and 
teaching contexts, meaning that the progression towards 
integrating ICT within all aspects of teachers’ 
professional life was still in the early stages. 

• regarding the use of ICT in specific subjects, primary 
school teachers used ICT for about 2 hours a week on 
average, in language, science, mathematics, and arts. 
Secondary school teachers, however, used ICT less 
frequently in mathematics (about 1 hour a week on 
average).  

• two main barriers were perceived by both primary and 
secondary teachers to constrain the implementation of 
ICT: the large number of pupils in lessons and the time 
needed for preparing lessons.  

• with regard to teachers’ perceived needs, most primary 
and secondary school teachers believed that they needed 
more technical support, more time to prepare lessons and 
use computers, more technical knowledge and skills, and 
more training. 

• the majority of primary and secondary school teachers 
attended very few in-service training activities (1 to 3 
courses). The main training activity reported by most 
teachers was the training provided by the Enlaces project. 

• pupil/computer ratios varied according to types of school 
but tended to be high (from 14:1 to 201:1). 

• the number of teachers having attended in-service training 
in a school was small compared with the total number of 
teachers working in the same school. This means that not 
all teachers have been prepared to use and integrate ICT 
into their subject teaching, which in turn affects pupils’ 
access to ICT.  



• the number of computers in schools was not sufficient if 
we consider that classrooms in Chile are highly populated 
(about 40 pupils in lessons on average). 

 
The results presented by the questionnaire survey indicated 
that both primary and secondary school teachers were at initial 
stages of ICT use and integration. Most teachers regarded ICT 
as an ‘efficiency’ aid aimed at making the existing teaching 
and learning process more efficient rather than as an 
‘extension’ or ‘transformative’ device which would extend 
and transform the actual teaching practice. According to 
McCormick and Scrimshaw [26], the latter two uses entail a 
revision of teachers’ knowledge and beliefs, which has 
implication for implementation strategies.   

The case studies 

In order to investigate, in more depth, the issues highlighted 
by the survey, and also measure teachers’ level of ICT use and 
perceived expertise, six schools were selected for case study 
research. In this third phase of the study, data were intensively 
collected by using multiple methods including questionnaires, 
interviews, class observations and documentary evidence [47].  
 
Six schools were selected by using the criterion 
pupil:computer ratio (Lautaro school was not chosen because 
extensive data was not presented). This criterion has been used 
in a number of international studies investigating the 
implementation of ICT in schools [31, 32]. Schools were, 
thereby, classified into different levels according to the 
pupil:computer ratio (see Figure 1).  
 

School fictional 

name 

Pupil:computer 

ratio 

Classification 

Puertas del Sol 12 Low 
Centenario 27 Low 
San Marcos 42 Medium-low 
Simón Bolivar 45 Medium 
Los Sauces 48 Med-high 
Pablo Neruda 104 High 

Figure 1. Selection of six secondary schools for case studies 

 
 
Attention was also paid to the type of school and the number 
of teachers using ICT in their teaching.  The objective was 
also to include a range of schools representative of the Chilean 
education system. Thus, the schools selected were divided into 
High, Medium, Medium high, Low, and Medium Low in 
terms of computer resourcing and overall use.   

Data collection and Instruments 

The collection of data for this third phase took place during 
the period June to November 2002. Figure 2 shows the result 
of the data collected in each individual school. 

As explained earlier, several methods of data collection were 
used in this phase of the study.  A first round of data collection 
was carried out through a questionnaire survey in each of the 
schools selected. Two types of questionnaires were devised: 

The Computers in Education Questionnaire and the ICT Skills 
and Knowledge Questionnaire.  

The Computers in Education Questionnaire was devised for all 
teachers in a school; it had four main sections (see Appendix 
A). Several questions in this questionnaire were derived from 
the survey questionnaire designed in the previous phase. Some 
modifications were made to produce the new version in order 
to obtain a sub-sample of teachers (users, past-users, users not 
involved, past-users not involved) from whom further 
investigation would be conducted.  
 
The ICT Skills and Knowledge Questionnaire was devised for 
computer-using teachers including those who assigned work to 
pupils but did not use the computer room (users not involved) 
and past-users (users who did not use computers in their 
teaching the previous semester). The questionnaire, which had 
three sections consisting of 204 questions (see Appendix B), 
was designed as a self-rating instrument for the teachers to rate 
their perceived ICT knowledge and skills on a scale which 
ranged from 1 (no knowledge or skills) to 5 (very good 
knowledge, quite competent). Teachers only needed to tick the 
appropriate cell that reflected their perceived level of ICT 
skills. A blank space was provided at the end of each section 
so that teachers could provide further information regarding 
specific ICT uses or any other comments they wished to make 
regarding the content of the questionnaire. 
 
The design of the ICT Knowledge and Skills Questionnaire 
was based on other researchers’ work including the Level of 
Technology Implementation (LoTi) framework developed by 
Moersch, [27] in the USA; the syllabus of the European 
Computer Driving Licence (ECDL) [13], the ICT audit for 
teachers developed for the National Grid for Learning in Great 
Britain [43], Dawes and Leask’s [11] ICT Audit for pre-
service teachers, and Fox’s [15] ICT Audit for teachers and 
student teachers, among others.  

Measuring levels of ICT use  

In order to measure teachers’ level of ICT use, questionnaire 
data were analysed from the Computers in Education 
Questionnaire. Two questions in the questionnaire were 
considered for the analysis: one which requested teachers to 
select, from a list of eleven ICT applications, the type of ICT 
they had used in their teaching during the first semester in the 
year 2002; and another one, which asked teachers to provide 
the frequency of use in teaching for each software type 
according to a five-point scale, which was later modified into 
an eight-point frequency scale, as is shown below: 

 
0 = never 
1 = once a semester  
2 = twice/three times a semester 
3 = monthly 
4 = twice/three times a month 
5 = weekly  
6 = twice/three times a week 
7 = daily 



School 

fictional 

name 

Classification of 

schools 

according to 

pupil:computer 

ratio 

Computers in 

Education 

Questionnaire 

returns 

ICT Knowledge and 

Skills Questionnaire 

returns No of teachers 

interviewed 

No of 

lessons 

observed 

Documentary 

evidence collected 

Other data 

collected 

No % No % 

Pablo Neruda High 55 91.6 14 63.6 7 4 

Lesson plans 
reviewed; school 
philosophy prospect; 
school magazine; 
photographs taken; 
letters;  software 
catalogues; etc.  

Head-teacher 
interview + 
informal 
conversation with 
students 

Centenario Low 26 96.2 5 55.5 5 14 Idem 

Head-teacher 
interview + 
informal 
conversation with 
computer co-
ordinator 

San Marcos Medium-low 37  80.4 13 54.1 9 12 Idem 

Head-teacher 
interview + focus 
group meeting with 
secondary school 
pupils 

Los Sauces Medium-high 22 88.0 15 83.3 9 11 Idem 

Head-teacher 
interview + 
informal 
conversation with a 
group of students 

Simón Bolivar Medium 18 64.3 7 58.3 9 5 Idem 

Head-teacher 
interview + 
informal 
conversations with 
a group of students 

Puertas del 
Sol 

Low 15 75.0 4 57.1 3 2 Idem 

Head-teacher 
interview + 
curriculum co-
ordinator  interview 
+ informal 
conversation with 
students 

Lautaro High 14  21.2 1 16.6 0 0 0 0 
 

Total 
 

187 
  

59 
  

42 
 

48 
 

Figure 2. Data collected in six case study schools 

 
 
The next step in the analysis was to calculate an overall 
level of ICT use achieved by teachers. This was calculated 
by counting the teachers who reported having used specific 
ICT types at each frequency level (0 to 7).  
 
The procedure used can be described as follows: if a teacher 
reported having used several ICT types, each one monthly, 
then that would amount to at least twice to three times a 
month overall.  If another teacher was using one ICT type 
once a month and another one, twice/three times a week; 
that would amount to twice/three times a week (overall).  

Measuring ICT perceived expertise  

As explained previously a number of different instruments 
were reviewed in order to design the self-assessment 
questionnaire which measured teachers’ perceived ICT 
knowledge and skills.  The ICT Skills and Knowledge 
Questionnaire, was the main source of evidence for the 
exploration of teachers’ ICT expertise.  
 
Teachers were asked to rate their ICT skills and knowledge 
for a range of nine ICT categories, which included general 
computer knowledge and a range of eight specific ICT 
types (e.g. word-processing, spreadsheets, multimedia 
encyclopaedias, etc.), by using a five-point scale.  The scale 



considered a spread of mastery levels ranging from no 
knowledge, through to sufficient knowledge, to good or 
very good knowledge, as is shown below: 

 
 
1 = no knowledge or skills 
2 = limited knowledge 
3 = sufficient knowledge 
4 = good knowledge 
5= very good knowledge  

 
 
Each section in the questionnaire (see Appendix B) 
represented an ICT category; for example, the section 
General Computer Knowledge considered the knowledge 
and skills needed for operating computers in general such as 
using the keyboard, opening an application, etc. The section 
Word processing involved the knowledge and skills needed 
for using word-processing effectively; and so on. The 
number of questions in each category differed so it was 
expected that minimum and maximum total scores would 
also differ according to the number of questions included in 
each category.  For example, the category General 
Computer Knowledge (GCK) included twenty-two 
questions; then the maximum score for this category would 
be 110 (5 x 22), and the minimum 22 (1 x 22). For the 
category Word- processing (WP) 11 items out of fifteen 
were considered for the analysis, so the maximum score 
would be 55 (11 x 5) and the minimum 11; and so on. 
Teachers were required to tick the cell which best 
represented their perceived ICT expertise according to a key 
provided. 
 

The bivariate analysis 

In order to investigate the likely relationship between the 
variables ‘level of ICT use’ and ‘perceived expertise’, a 
bivariate analysis was carried out for all types of ICT 
combined as well as for specific ICT types. Firstly, scatter 
graphs were created for each bivariate analysis to show 
whether the relationship was linear; whether the direction of 
the relationship was either positive or negative; or whether 
the strength of the relationship was weak or strong [4].  The 
next step in the analysis was to corroborate the association 
between the two variables for all software types combined 
as well as for four specific types: word-processing, 
spreadsheet, content- specific software, and the Internet, by 
calculating a correlation co-efficient. Because the variables 
‘level of ICT use’ and ‘level of ICT perceived expertise’ 
were measured on an ordinal scale, two statistical tests were 
used to examine their relationship: Spearman’s rho, and 

Kendall’s tau [4, 6].  The calculation of correlation 
coefficients was supported by the SPSS statistical package. 
 

Results 

The Level of ICT use 

The majority of teachers in the sample (n=74) used between 
1 to 5 types of ICT with a frequency mean of 4.45 (about 
twice/three times a month) and a mean number of 2.15 ICT 
types, which is quite limited considering that teachers may 
decide to use ICT only for a short period of time in a 
semester or during the year (as several teachers indicated in 
the interviews).  
 
This finding shows that in trying to measure the level of 
ICT use by using questionnaire data, one not only has to 
consider the frequency of use for each software type as 
other researchers [e.g. 46] have done, but the number of 
ICT types being used needs to be considered as well, so that 
an overall level of ICT use can be obtained. Data provided 
by the head-teacher questionnaire indicate that schools 
often provided a wide variety of ICT types for teaching 
purposes; however, evidence collected from the school 
visits and interviews with teachers showed that although 
some schools have made efforts to get different software 
titles, these (software titles) were usually of the reference 
type (e.g. multimedia encyclopaedias, etc.), or the software 
available was either not easily accessible for the teachers to 
review or did not always support the curriculum content for 
different levels or groups of children.  
 
Figure 3 below shows the mean frequency of use for each 
software type. As can be seen word-processing was the 
most frequent software type teachers reported having used 
for about twice to three times a semester, followed by the 
Internet and spreadsheet software. The latter type of ICT 
was used on average about once a semester. Word-
processing was the most frequent ICT type used by 50% of 
teachers followed by the Internet (38%); only 27% of 
teachers reported having used spreadsheet software. Of 20 
teachers who reported having used this type of software, 
only four used it in the teaching of mathematics, indicating  
thus the limited use of this type of software by mathematics 
teachers.  The literature has shown that spreadsheet has the 
potential to enhance pupils’ learning and change the way 
mathematics is taught [28]. The evidence presented here 
indicates that teachers do not seem to take advantage of this 
potential. 
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Figure 3. Mean frequency of use for each ICT type 

 
Key:         

WP = Word-processing AUTHOR = Authoring applications DATAB = Databases EMAIL = E-mail 
SPRE = Spreadsheets DTP = Desk-top publishing PRES = Presentation software DYNAM = Dynamic modelling 

CSS = Content-specific soft. GRAPH = Graphics software CAD/CAM = Computer-assisted design /manufacturing SIMUL = Simulations 
INTER = Internet MUSIC = Music composition  GAMES = Games TOOLS = Tools 
ENCY = Multimedia encyclopaedias PROGRAM = Programming languages DATALOG = Data-logging   

 
 
 
 
With regard to content-specific software, this was used by 
31% of teachers, which could be due to the limited number 
of educational software titles available in schools for 
different subjects and groups of pupils.  The results for 
word-processing can be compared with other research 
evidence [e.g. 8, 46] which shows the popularity that this 
type of software has among teachers in different countries. 
 
As explained earlier, Figure 3 also shows the limited use of 
other types of ICT such as simulations, music composition, 
datalogging, databases or graphics applications. This could 
be due to several reasons, such as the limited access to this 
type of software in schools, the limited knowledge about 
their existence by teachers, or the lack of time to prepare 
lessons when using datalogging equipment in science for 
example, as was found in the case-study schools visited.  
 
Figure 4 shows the number of teachers who attained 
different levels of ICT use. Only a handful of teachers 
reached a Level 7, and this was restricted to specific ICT 
types such as word-processing, spreadsheets, content-
specific software, the Internet, and presentation software. 
 
A pattern seems to develop for four types of ICT (word-
processing; spreadsheets; content-specific; and the Internet) 
because more teachers attained Levels 3 and 5 for these 
types of software than for the other types, meaning that 
teachers tended to use the above mentioned types of 
software either monthly or weekly. Furthermore, these 
results do not show the length of time during which any 
ICT type was being used (i.e. 5 minutes, 1 hour, etc.) with 
pupils in lessons. 
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The results for the overall level of use (all ICT types 
combined) can be seen in Figure 5. 
 
As can be seen from Figure 5, ICT levels of use in general 
were quite varied. However, three main levels tended to 
predominate: Level 6 (27%) which amounts to twice/three 
times a week, Level 5 (17%) (weekly), and Level 4 (20%) 
(twice/three times a month). There is also another group of 
12 (16%) teachers at Level 2 (twice/three times a semester) 
who seem to stand out.  
 
The evidence presented here shows the diversity of levels of 
ICT use among Chilean teachers. When this evidence is 
compared with other studies worldwide it is not difficult to 
find similarities in that very few teachers can reach high 
levels of ICT use (i.e. daily use and a wide range of ICT 
types).  
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Figure 5. Overall level of ICT use 

 

The level of ICT expertise 

Regarding teachers’ level of ICT expertise, Figure 6 below 
shows the number of teachers at each individual grade 
across ICT categories. As can be seen there are differences 
in teachers’ perceived ICT expertise across the nine ICT 
categories and among the teachers within a category. This 
evidence shows that there is a pattern of ICT expertise for 
the categories GCK (general computer knowledge) and WP 
(word-processing).  Taking grades 4 and 5 together it would 
appear that the majority of teachers felt competent for 
categories GCK and WP. However, this pattern is not 
repeated for other ICT categories such as spreadsheets 
(SPRE), databases (DATAB), or videoconferencing 
(VIDEOC) whereby few teachers exhibit high grades of 
ICT expertise. Other ICT categories such as e-mail 
(EMAIL) and content-specific software (CSS), show a 
range of ICT expertise whereby two main groups (high and 
low expertise) seem to stand out. 
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Figure 6. Number of teachers who attained a grade from 1 to 5 

across nine ICT categories (n=60) 
 
 
 
 
 

The evidence presented here shows that high expertise in a 
specific software type tended to influence the use of that 
ICT type in teaching. For instance if we take word-
processing (grades 4 and 5 together) 70% of teachers 
achieved a high grade of expertise in that type of ICT and 
half (50%) of teachers reported having used this type of ICT 
in their teaching, although with different frequency of use.  
However, the same pattern does not apply to other ICT 
types. For example, if we take E-mail, 41% of teachers 
achieved high grades (grades 4 and 5 together) but only 7% 
of teachers reported having used this type of ICT in their 
lessons.  Another example is content-specific software in 
which more than 50% of teachers had achieved high grades 
(4 and 5 together) for this type of software; however, this 
was only used by 31% of teachers in lessons.   
 
Figure 7 below shows the total number of ICT using 
teachers who attained different grades of ICT expertise. As 
can be seen, teachers who achieved Grades 3 and 4 tended 
to dominate, meaning that the majority of teachers 
perceived themselves to possess sufficient or good 
knowledge regarding their ICT expertise. Perhaps this is 
why a number of teachers were using ICT in their lessons. 
However, a small number of teachers (20%) perceived they 
had limited ICT knowledge and skills and yet they reported 
having used ICT in their teaching, which could be due to 
having positive attitudes towards the use of ICT in lessons, 
high motivation or a belief that ICT can contribute to their 
subject teaching. 
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Figure 7. Total number of user teachers at each grade of ICT 

expertise (n=60) 

 

The relationship between the level of ICT use and perceived 
expertise 

The scatter graph in Figure 8 shows some evidence of 
association between ICT use and ICT expertise combined 
(all ICT types together). It also shows some areas more 
populated than others.  
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Figure 8. Scatter graph showing the relationship between the 
overall level of ICT use and total expertise (n=52) 

 
 
 
 
The Spearman’s rho correlation coefficient was r = 0.372, at 
the 0.01 level (p<0.01). Kendall’s Tau correlation 
coefficient was r = 0.274, at the 0.01 level (p<0.01), 
meaning that there was a significant relationship between 
the variables ‘level of ICT use’ and ‘ICT expertise’ when 
all ICT types were combined, but this relationship was 
weak.   
 
Statistical tests r r2 

Spearman’s rho 0.372** 13.83 
Kendall’s tau 0.274** 7.50 
      **p<0.01 
      r = Correlation coefficient 
      r2 = Coefficient of determination 
 
Similarly, Figure 9 shows a weak relationship between the 
level of spreadsheet use and spreadsheet expertise. The 
Spearman’s rho correlation coefficient for this latter type of 
software was r = 0.315, at the 0.05 level (p<0.05).  
Kendall’s Tau correlation coefficient was r = 0.248, at the 
0.05 level (p<0.05), meaning that there was a significant 
relationship between the variables ‘level of ICT use’ and 
‘ICT expertise’ for spreadsheet software, but this 
relationship was weak. 
 

Statistical tests r r2 

Spearman’s rho 0.315* 2.25 
Kendall’s tau 0.248* 6.15 
     *p<0.05 
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Figure 9. Scatter graph showing the relationship between the level 

of use of spreadsheet software against level of spreadsheet 
expertise (n=52) 

 
 
 
The statistical correlations between the variables ‘level of 
ICT use’ and ‘ICT expertise’ were more significant when 
all ICT types and levels of use were combined and for 
spreadsheet software, than for the other three ICT types 
(word-processing, content-specific software, and the 
Internet).  
 
These results have implications for the study of ICT 
integration because they show that even when teachers 
perceive themselves to have high levels of ICT expertise, 
this does not necessarily lead to frequent and extensive use 
of ICT in teaching. Furthermore, the type of ICT selected 
by a teacher to be used in lessons can also influence his/her 
level of ICT use in teaching, as other researchers have 
pointed out [e.g. 40]; therefore, the nature of specific ICT 
types needs to be considered when trying to explain the 
variability in teachers’ choices of ICT types and levels of 
use and perceived expertise. Similarly, these results also 
show that other variables, other than ICT expertise, need to 
be considered when trying to explain this variability.  
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Appendix A 

 
 

Section Title of section Type of information requested Number of items 

1 Personal information Name, age, sex, degrees, subject(s) taught, 
teaching experience as a teacher and in present 
school, administrative responsibility, affiliation to 
a professional association, subscription to any 
publication, if obliged to use ICT in school, 
who/what demand use of ICT, why use ICT; 
subject and level taught in 2002; number of pupils 
taught; number of hours taught; taught in another 
school; number of hours taught weekly and during 
the semester; access to e-mail. 

18 

2 Personal use of ICT Access to ICT at home and school; personal 
experience in using ICT; characteristics of 
computers used; type and frequency of software 
used, purposes for using ICT.  

5 

3 Pedagogical use of ICT If used computers in school; if not give reasons; 
intentions of using ICT; last time ICT was used in 
lessons; if not used in 2002 state reasons; types and 
frequency of ICT used in lessons; desired 
frequency of ICT use; provide supporting and 
inhibiting factors for using ICT in lessons; 
objectives for using ICT in lessons; attitudinal 
statements for using ICT in lessons; advantages 
and disadvantages for using ICT in lessons. 

16 

4 In-service training If received any training in ICT for educational 
purposes; number, types of courses attended, 
duration (hours) of courses; place of training; if not 
used ICT or stop using it state needs for start or 
continue using it; support received; if more support 
is required; kind of support needed; benefits of the 
in-service training; training needs. 

8 

Total number of items 47 

Figure 10. Main sections of the Computers in Education Questionnaire in the case studies 

 

 

 

 

 



Appendix B 

 
Section Title of section Type of information requested Number of items 

Section 1: General Computer knowledge and operational skills 

1 Computer knowledge and skills Start, shut down the computer, use menus, 
use mouse, keyboard effectively, connect 
computer peripherals, copy, delete, etc. 

22 

Section 2: Specific ICT knowledge and skills 

1 Word processing Use simple editing features, highlight text, 
cut and paste text, use a word processor in 
lessons, etc. 

15 

2 Graphics Understand how graphics software can be 
used, use a graphic package in lessons, etc. 

12 

3 Spreadsheets Set up a spreadsheet, enter labels and 
values, model numerical relationships, use a 
spreadsheet in lessons, etc. 

21 

4 Databases Understand how a database can be used, set 
up a database, define criteria for a search by 
using (AND, OR, NOT), understand how a 
database can be used in lessons, etc. 

16 

5 Content-specific software Recognised content-specific software and 
how to use it in teaching, create content-
specific software to support teaching,. 

5 

6 Internet Understand how the web can be used, access 
the web with a browser, publish work on the 
web, etc. 

17 

7 E-mail Send and receive e-mail messages, store 
outgoing/incoming mail, use e-mail in 
lessons, etc. 

14 

8 Videoconferencing Understand how to use videoconferencing, 
participate in conference, disconnect links, 
etc. 

7 

Section 3: The application of ICT in subject teaching 

1 Planning for ICT Understand advantages/disadvantages of 
ICT, plan how to assess pupils’ progress, 
etc. 

19 

2 Teaching with ICT Demonstrate and explain aspects of a topic 
by using ICT, combine the use of ICT with 
other tools, etc. 

15 

3 Classroom management with 
ICT 

Use ICT with whole class/small groups, 
provide flexible access to ICT, etc. 

10 

4 Monitoring and evaluating Monitoring pupils’ progress in ICT and 
curriculum areas, evaluate individual 
achievements, structure pupils’ work in 
ICT-based tasks, etc. 

16 

5 Legal and ethical issues with ICT Being familiar with safety legislation, being 
able to prevent access to illegal and 
unsuitable Internet material, etc. 

6 

6 Professional use of ICT Know about classroom-based research in 
ICT, know how ICT can be used in your 
specialist subject, know how ICT can 
support professional development, etc. 

9 

Total number of items 204 

Figure11. Main sections of the ICT Skills and Knowledge Questionnaire 

 


