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This study used activity theory to examine complex pedagogical, social, and
technological issuesin ICT integration process at the classroom level. We identified
and analysed the contradictions within the activity system and discussed potential
effects, which Engestrém called Oexpansivdearningd.We conducted casestudies and
collected data through semi-structured interviews, video records and observations.
Basedon the results we concluded that, along with lack of technology and accessthe
organisational culture, the changing roles of teachersand students with regard to ICT,
inflexible timetable curriculum, support of the school administration, the mediator
role of ICT coordinator, and collaboration among the teacherswere also imperatives
that need to be taken into consideration in ICT integration processes.

Introduction

There is a growing interest in the integration of information and communication
technologies (ICT) into classroomsasit is assumedthat successfulintegration will offer
a wide spectrum of valuable benefits for teaching and learning (Cope & Ward, 2002;
Naidu, Cunnington & Jasen,2002).However, although the availability of ICT use in
schools has increased, all the gains that were envisaged were not always achieved
(Gobbo & Girardi, 2001).This is becauseas ICT enters the sociocultural setting of the
school, it may trigger changes in the activities, curriculum and interpersonal
relationships in the learning environment, and is reciprocally affected by the very
changesit causes(Salomon, 1993).Therefore, researchstudies in ICT need to shift their
attention towards the whole configuration of events, activities, contents, and
interpersonal processes taking place in the context that ICT is used (Lim, 2002).

In this paper we adopt activity theory (EngestrSm, 1987), a sociocultural perspective
which supports the idea that ICT must be studied within the learning environment and
the broader context in which it is situated. By using activity theory asa framework for
the analysis, we demonstrate the intimate mechanismsthat link ICT, learning and their
sociocultural settings (Lim & Hung, 2003;Lim, 2002).After first outlining central tenets
of activity theory, we then apply them to understand the activity system of ICT
integration and how contradictions lead to changes in this system.
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Theoretical background: Activity theory

Activity theory (AT) is a general framework for studying different forms of human
activity as development processes (Kuutti, 1996). Within this general context,
EngestrSm (1987) proposed a model (Figure 1) that conceptualises all purposeful
human activity as the interaction of the elements: subject, object, tools, community,
rules, and division of labour.

In this model of an activity system, the subjectrefers to the individual or group whose
point of view is taken in the analysis of the activity. The object(or objective) is the
target of the activity within the system. Toolsrefer to internal or external mediating
artifacts which help to achieve the outcome®f the activity. The communityis comprised
of one or more people who share the objective with the subject. Rulesrefer to the
explicit and implicit regulations, norms and conventions that constrain actions and
interactions within the activity system. The division of labour discusseshow tasks are
divided horizontally between community members aswell asreferring to any vertical
division of power and status (Center for Activity Theory and Developmental Work
Research, 2003).

Tools

Subject Object ——> Outcome

Division of labour

Rules Community

Figure 1. The structure of an activity system
Using this model to analyse the ICT integration, we can map the elements as follows:

Subject Teacher (teaching experience, teaching approach, the personal,
administrational and instructional use of ICT, the place of ICT in daily
life, the necessity of knowledge and skills related to ICT).

Object The goals of using ICT in teaching-learning process (knowledge and
skills acquisition, and problem solving).

Tools ICT and the tools other than ICT, methods which are used, problems
which are encountered.

Rules The evaluation criteria, expectations of the teacher, rules of the school.

Community  Students, teachers, school administration, ICT coordinator.

Division of The roles and responsibilities of students and teachers, cooperation
labour among teachers, the support of administration.

Outcome The reflection of the use of ICT in teaching-learning process to the
learning of students and instruction (Demiraslan, 2005).
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AT usesthe term contradictionto indicate a misfit within elements, between them,
between different activities, or between different developmental phases of a single
activity (Sujan, Rizzo & Pasquini, 2002). According to EngestrSm (1987,2001), these
contradictions can be problematic but if they are handled in a constructive way, they
can also invoke development, through expansive learning. Therefore, in AT
contradictions are seenas sourcesof development; activities are virtually always in the
process of working through contradictions.

The introduction of ICT into the activity systemsis likely to bring about contradictions.
Becausethese contradictions hinder the effective integration of ICT, they have to be
addressed by reassessingand redefining each component of the activity systems (Lim
& Hung, 2003).

ICT in Turkish schools

The body of authority is the key policy makers in the Ministry of National Education
(MONE) for all levels of schoolsin Turkey. MONE has allocated considerable funding
for the use of computers in the teaching and learning processsince 1984when ICT was
first introduced to schools. The efforts have been undertaken include in service
training of teachers and administrators, courseware and educational material
development and training of computer coordinators.

On the other hand, the implementation of any innovation, including ICT is also a
responsibility for the schools. Many studies conducted in different primary schools
revealed that the use of computers varied due to the differences in school and teacher
characteristics (Usluel, Mumcu & Demiraslan, 2007;Askar & Usluel, 2003).However,
one common point found in these studies was that teachers mostly used ICT in
administrative tasks at schools, such as preparation of lecture and unit plans,
organising scoresand reports of students, but not in instructional tasks such asusing a
presentation tool during classor using computers for experiments (Usluel, Mumcu &
Demiraslan, 2007; Demiraslan, 2005; Askar & Usluel, 2003).

Therefore, it is supported by literature that although ICT has entered teachersQives,
their use of ICT for instructional purposes is insufficient (Martins, Steil & Todesco,
2004;Askar & Usluel, 2003;Suen & Szabo,1998).The lack of ICT in classrooms,lack of
knowledge, technical support, and insufficiency of in service training can explain why
teachersdo not use ICT in their courses.However, the integration of ICT into teaching-
learning processesis a complex and multidimensional task including many dynamics
such asICT tools, teachers, students, school administration, educational programs and
school culture (Sutherland, 2004;Lim, 2002;Kennewell, 2001).Hence contextual and in
depth analysesin the framework of activity theory would be important for developing
strategies for the integration of ICT into teaching-learning processes.

Research questions

In this study, we used AT in order to examine complex pedagogical, social and
technological issues in ICT integration process at the classroom level. The research
guestions can then be formulated as follows.

In the context of ICT integration into teaching-learning processes:
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1. What are the
a. Objects that motivate activity?
b. Tools that mediate the activity?
¢. Rules that that regulate actions and interactions of activity?
d. The roles and responsibilities of participants in the activity?
e. The outcomes of activity to studentsO learning and instruction?

2. What are the contradictions within the activity systems?

Method
Participants

This paper draws upon the findings of two case studies conducted in two private
primary schools that we named School A and B. The participants were two teachers
using ICT in teaching-learning, ICT coordinators and students from each school.
OEsraOfrom School A, was a scienceteacher having 8 years of teaching experience and
OKenanOfrom School B, was a mathematics teacher with 4 years of experience in
teaching. Two groups of students with 4 and 6 members from School A and a group of
students with 6 members from School B were chosen for focus group interviews. The
students were between the ages 11-12.

Case study context

SchoolsA and B were located in Ankara, the capital city of Turkey. Both schools were
technologically rich, above the average of Turkish primary schools, and each had
similar characteristics in terms of school management, curriculum, background of
students, and teacher qualifications.

In School A, the average class size was 20. It had a computer laboratory with 23
computers connected to Internet and was equipped with data projector, projector
screen, printer, scanner and digital video camera. There was also a library with 15
computers having Internet connection. Although there were no computers in
classrooms, the sciencelaboratory was equipped with a computer that was linked to
the data projector. A specialist was also available to resolve technical problems.

In School B, the average classsize was 24. There were three computer laboratories; 28
computers eachin two of the laboratories and 25 computers in the third one. All the
computers were Internet connected and each of the laboratories was equipped with
data projector, projector screen, printer and scanner. As in School A, there were no
computers in classrooms and a specialist was available to resolve technical problems.

Data collection

In order to triangulate findings, multiple strategies were employed for data collection,
including observations of lessons, and interviews with teachers, students, and ICT
coordinators. A total of 8 interviews were conducted in Turkish; 2 with eachteacher, 2
with the ICT coordinators in charge of ICT (technological accessand availability,
teachersCand studentsOICT use, in service teacher training on ICT, and the schoolOs
ICT culture reflecting the attitudes of school administration towards ICT use in
classroom as well as the effect of curriculum), and 3 focus group interviews with
students. The participants were interviewed for approximately 45 minutes each. The
topics of the interviews were tied to the activity theoretical framework.
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Taking the activity system of the classroom asthe unit of analysis, 15lessonsin School
A and 9 lessonsin School B were observed in 2004 spring semester. An observation
form including the categoriessuch astechnology availability and use, lesson activities,
grouping of students during ICT use, and learning content, the role of the teacher,and
innovative uses of ICT in the classroom (if any) was developed to guide the
observation process. A video camera was used in some lessonsin order to minimise
the observer effect.

Data analysis

Tape recorded interviews were transcribed and then analysed in terms of categories
drawn from AT, namely: Subjectposition; tools; object; rules, community and division
of labour. The processfollowed during the content analysesincluded identifying valid
codes by reading the transcripts repeatedly, determining meta-codes that included
more than one code, generating activity systems based on the final codes and meta-
codes, and identifying themes. While analysing the observation data, the frequency of
categoriesthat had been observed were marked in the observation form. Similarly, the
video analysis was performed through watching the videos repeatedly and then
checking the related categories on the observation form. The findings were used to
support the content analyses results.

Findings and discussions

Taking the elements of AT into consideration, the results below were obtained, related
to the interactions among ICT, individuals and the context in which the activity was
realised. We used a teacher's perspective which means that we chose teacher as the
subject in our analysis.

Research question 1la: Object: The goals of teachers about using ICT in
teaching-learning processes

The following questions were posed to the teachers about the object: OWhat are the
most important factors which encourage you to use ICT in your instructional
activities? Do you plan to go on using ICT?O(All question and responseshave been
translated from Turkish by the researchers).

In school A, Esradefined the goals of using ICT as Ooffering more effective and higher
quality education in shorter periods of time, carrying out more activities, increasing
the perceptions of children and drawing their attention to the subject owing to visual
stimulantsO.

In school B, Kenan stated that he did not use ICT directly for instructional purposes,
but for reinforcement purposes to ensure the permenance of what was learned, and
defined the other motives of using ICT as Oaccustomingstudents to Internet which [he]
regarded as a resource of unlimited information and the indispensability of adapting
to developing technologyO.

Both of the teachers mentioned that they planned to go on using ICT and that they
sought ways of using it more effectively.
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Research question 1b: Tools: The tools in ICT integration process, which serve
as mediators to achieve the goals

Four questions were posed to teachersconcerning the tools which serve as mediators
for the relations between Subjectand Object The first question was as follows: OWhat
are the ICT tools that you use in teaching-learning process?0

Esra mentioned that she Ousedcomputer, projector and CD software and wished to
use new technological tools such as handheld computers to carry out more science
experiments in shorter periods of timeO. The observations revealed that in 8 courses
where ICT was used, PowerPointpresentations were the most common applications. In
addition, various software programs on CDs were used to support studentsOpractice,
and Internet was used for online quizzes and finding subject related resources.

Kenan said that he OusedPowerPointto present the Internet links related to the subject
[he] taught in the classroomO He added that he was able to provide the students with
visual information thanks to ICT. It was observed that ICT was used for exercising-
practising activities, playing gamesand visiting the web sites about the related topics
in 5 classeswhere ICT was used, and that games were regarded as rewards of
instructional activities.

Secondly, the following question was asked to the,teachers:C‘)Which methods do you
apply when using ICT in teaching-learning process?0

Esra stated that the students worked individually when having a quiz on the Internet
and as a group when elaborating a booklet or poster, and listened to PowerPoint
presentations altogether in the classroom. Moreover, she said that she made use of
discovery techniques, question-answer, and problem solving methods. The students
emphasised that Olearning by playing raised their motivation, group works were
effective, they understood the subjects better owing to animations in PowerPoint
presentationsO,however they preferred carrying out activities themselves to teacher
explaining the topic directly.

It was observed that the teacher mostly explained the stagesof processand students
used the ICT in pairs in the lab, or worked in small groups in the classroom where ICT
was used to support the content. Group work was also common in the courseswhere
ICT was not used.

Kenan stated that he generally used problem solving methods which were not
observed during any of the class observations. The students pointed out that Otheir
involvement in the course would increase when the teachertold the subject and then
they practiced on the computerO. It was observed that the students worked
individually in both the courseswhere ICT tools were used and were not used. While
the teacher acted as a coach and posed questions in the courseswhere ICT was used,
he just taught the learning content in the courseswhere ICT tools were not used. The
observations also revealed that the students were encouraged to strengthen their
learning using game based exercises provided by means of Internet links.

In order to identify the difficulties encountered when using ICT in teaching-learning
processes,the following question was asked to the teachers: OWhatdifficulties do you
encounter when using ICT?0
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Esra mentioned resource problems such as lack of computers and projectors in
classrooms. A student who expressed similar opinions said that Otheydid not have
enough computers and accessin the school when they neededO.Observations
confirmed that some students used computers in pairs in the library due to insufficient
numbers of computers and there was only one computer in the science laboratory,
used solely by the teacher. Nevertheless, the ICT coordinator pointed out that teachers
and students had unlimited accessto ICT resources.Hence, it is noticeable that there
are differences between the viewpoints of the ICT coordinator, and teachers and
students in School A concerning access to ICT resources.

Additionally, Esramentioned that she needed further training to design more effective
ICT based activities. She added that she had classroom management problems in the
courses where ICT was used since it was difficult to deal with each student
individually. Observations confirmed that although the teacher was successful at
maintaining order in the classroomin most courses,she had difficulty in responding to
the studentsOquestions and helping them individually in the courseswhere ICT tools
were used.

Kenan stated that they had had problems such as Oslow Internet connection and
insufficiency of computer equipment but currently technical equipment and support
were available whenever they neededO Although there was one computer per student,
it was observed that the opportunity of students to use computers for extra-class
activities was limited. The students also pointed out that they did not have the
opportunity to use computers whenever they needed and they wished that more time
was dedicated to studentsO use.

Furthermore, touching upon the problem of delivering the curriculum in time in the
courses where ICT was used, Kenan noted that Othey were not able to deal with
different extra-class activities and that the Ministry of National Education (MONE)
should make changes in the curriculumO.

It was observed that Kenan had problems in classroom management in the courses
where ICT was used due to the difficulty of dealing with each student individually
although he did not speak of such a problem during the interview.

Research question 1c: Rules: The rules that regulate actions and interactions of
ICT integration into teaching-learning processes

Four questions were asked to the teachersin order to collect information about the
rules which constrain the use of ICT and guide the subjectin teaching-learning process.

The following questions were asked to the teachersabout the assessmentcriteria they
used in the class: OWhat are the criteria that you take into consideration when
evaluating the learning of your students? Do these criteria changein the courseswhere
you use ICT tools? Or do you develop new criteria for these courses?0

Esra pointed out that she used Osuchassessmentcriteria as computer quizzes, oral
examination, individual evaluation of each student and multiple choice examinations
together, and attached particular importance to performance evaluationO. The
observations revealed that the students took an online quiz every 15 days and the
teacher incorporated group work and assignments into assessment.
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Kenan remarked that OMONE had a determining role in the assessmentmethods he
used in courses, and accordingly, he was obliged to make at least two written
examinationsO. However, he added that he evaluated student term papers which
should include Internet research and classroom presentation via PowerPoint During
the observation period, ICT was not used for the purpose of student evaluation.

The following question was put to the teachersto find out their opinions about the
ideal classroom environment which enabled the active use of ICT: OWhatshould be the
classroom environment to make the most effective use of ICT?0

Esra spoke of Oaninteractive classroom environment where the individual differences
between students were taken into account and which was equipped with various
technological tools such as computer, projector, printer and scannerQO.Students also
defined an effective classroom environment as the one which was equipped with
technological tools.

Esraadded that she expected higher skills from her students in the courseswhere she
used ICT since she believed that OICTincreased student learning especially in abstract
subjectsthanks to animations and simulationsO. It was remarkable in the observations
that the teacher was clear about her expectations from the students in all the courses
and the students were aware of what they were doing. It can be concluded that Esra
expected her students to participate in the course more actively and carry out studies
based on research and discovery.

Kenan emphasised the importance of Oaclassroom environment in which there were
good computers, fast Internet connection and good software, and where the teacher
did not have to deal with technical deficienciesO.Moreover, he pointed out that he
expected his students to fulfill general assessmentcriteria in terms of successand not
to display undesirable behaviours challenging classroom management. It was
observed that there were some ambiguities about KenanOsexpectations from his
students in the courseswhere he used ICT compared to the coursesin which he did
not use ICT. This ambiguity can be due to his use of ICT as a supplement of classroom
activities rather than a main part of the teaching-learning process.

The students defined an effective classroom environment as one where Ovarious
technologies were used, accessto Internet was controlled to provide safetyO.
Additionally, one of the students stated that they would be Omore competent
computer users owing to a research course carried out under the supervision of a
teacherO.

The following questions were asked to the teachersabout the school rules on using ICT
in the teaching-learning process: OAre there any rules imposed by the school about
using ICT in teaching-learning process?What is the impact of theserules on using ICT
in the courses?0

Esra stated that Oareservation system was used in the school to regulate the accessto
computers in the library, and she did not have difficulty in accessto computersO. It
was noticeable that Esra, who mentioned that the school administration was not
supportive enough and the ICT resources were insufficient, stated that she did not
have difficulty in getting accessto resources. It can be concluded that since other
teachers did not use ICT frequently, Esra did not have problems about using ICT
opportunities.
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Kenan pointed out that the school did not have any particular expectations from
teachersabout using ICT and that the only expectation of the school was carrying out
the course in the most effective way and maintaining the schoolOs reputation.

Research question 1d: Division of labour: The roles and responsibilities of
participants in ICT integration into the teaching-learning process

Four questions were asked of teachersto find out the division of labour among
participants in the use of ICT in teaching-learning process.

First, the following questions were asked to the teachersto ascertain the impact of ICT
on teacher and student roles in the classroom: OWhich different roles and
responsibilities do your students assumein the courseswhere you use ICT, compared
to the courses where you do not use them? What kind of different roles and
responsibilities do you assume?0

Esranoted that Oalthough her workload increased, she had an opportunity to elaborate
more activities by using ICT in the classroomO.She further mentioned that Oowing to
ICT tools, the students were involved in the course more actively; they tried to
discover new things and even carried out researchon their own initiativesO. Similarly,
the students stated that in the courseswhere ICT tools were used Otheyparticipated in
the course more actively, carried out research, prepared PowerPoint presentations
based on group work in which they were able to assisteach other, and participated in
international online projectsO.

It was observed that the teacher guided the students, gave feedback to their work, and
helped them solve problems both in the courses where ICT was used and not used.
And the students continuously interacted with each other through sharing their group
work. Thus, it can be concluded that the teacherOgeaching philosophy had a large
impact on the roles and responsibilities of students and teachersin the courseswhere
ICT was used or not used.

Kenan stated that Oalthough the courses in the classroom were generally teacher
centered, the students were more active in the courseswhere ICT was used and they
were able to carry out the activities easily under his guidanceO.He also noted that
OICT ensured the development of social relations thanks to continuous interaction
among the studentsO.Similar opinions were expressed by the students who said that
Otheyparticipated more actively in the courseswhere ICT was used, they were in more
communication with each other and received more assistancefrom the teacherO.On
the other hand, it was observed that learning environments were mostly teacher
centered in all courses where ICT was used and not used. Although the teacher
assisted the students to deal with some activities in courseswhere ICT was used, he
preferred giving the answers to the questions rather than encouraging the students to
solve the problems themselves.

The following question was asked to the teachersto find out whether there was a
collaboration among the teachersin the school about the use of ICT, and to identify the
level of collaboration: OWhatkind of communication and collaboration is there among
teachers in the school about the use of ICT in teaching-learning process?0

Esra stated that Oalthough ICT coordinator helped her when she needed, the
communication among teacherswas insufficient so that she rarely carried out projects
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with teachers of different subjectsO.Contrarily, the ICT coordinator said that the
projects about the use of ICT in teaching-learning processwere carried out with the
collaboration of Turkish, social sciences,art, and mathematics teachersand they were
presented in school seminars to encourage other teachersto use ICT in their courses.
She further explained that most teachers had web sites where they could share their
knowledge and they were in communication with each other thanks to forums and e-
groups.

Kenan stated that Othere was communication about the use of ICT within each
discipline but the collaboration among the different disciplines was rareO. He
mentioned that Othey had attempted to carry out an interdisciplinary project in the
past; however it failed due to the coordination and communication problems among
the teachersO.The ICT coordinator stated that the teachers who were competent in
using technology took advantage of ICT in their coursesand were eagerto learn new
programs and try new techniques, whereas the other teachersdid not exert any efforts
to use technology in their courses. She added that the efforts of the mathematics
teachers served as a model for the other teachersin the school and would encourage
them to carry out interdisciplinary projects in following years.

The following questions were asked of teachers to identify the attitude of school
administration about the use of ICT: ODoesthe school administration adopt a
supportive attitude about the use of ICT in teaching process?How does the supporting
system function?0

Esra stated that Otheadministration did not hinder any of her efforts and provided
financial support, however her efforts were at the individual level since there were no
systematic regulations in the school with regard to ICT useO Moreover, she added that
Oshewished to receive in service training on ICT integration in the classroom, but her
demand had not been taken into consideration by the administration yetO.On the
other hand, the ICT coordinator stated that the school administration was very
supportive about the use of ICT in courses,held in service training whenever teachers
requested and rewarded teachers@fforts in ICT. Additionally, the students mentioned
that Otheywished that the school administration provided them with more accessto
computers whenever they neededO.

In School B, Kenan stated that Othe school administration provided full support,
renewed the computer resourcesregularly and that their requirements were always
metO.Similarly, the ICT coordinator explained that the administration adopted a quite
supportive attitude, they did not have any problems in supplying technical materials
and any demands for in service training would be welcome by the administration.
Furthermore, she added that an in service training on the use of ICT was offered in the
past; however the teacherswere reluctant to participate in offering their workload as
an excuse. On the other hand, the students did not find the support of the
administration sufficient, stating that Othe number of computers in the school was
limited and they did not have the opportunity to use them whenever they wantedO.

Research question 1e: Outcome: The reflections of ICT integration to studentsO
learning and instruction

The following questions were posed to the teachers about the outcomes: OWhat
experiencesdo you have when using ICT? Can you explain the reflections of these
experiences on studentsO learning and instruction?0
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Esraremarked that Oshehad accessto all kinds of written and visual resources, carried
out more activities since ICT tools were time-saving, had such alternatives as distance
education, and thus, was able to offer an education of higher qualityO. Moreover,
touching upon the limitations of technology, she stated that Othe teachers should
always have alternative plans or learning activities without being addicted to
technologyO. About EsraOsise of ICT in courses, the students said that their interest
and motivation for the course increased, they were more active throughout the course,
discovered new things owing to the Internet and what they learned was more
permanent.

It was observed that although the same learning content was offered to all students,
the content was improved by various tools as well as exercisesand was supported
with subsidiary activities in the courses where ICT was used. All activities raised
studentsGnterest and motivation for the course, and contributed to the enrichment and
interaction of the learning environment. Nevertheless, longer observations are
required to find out to what extent the studentsGsuccessand effectiveness of teachersO
professional tasks is increased by using ICT in the teaching-learning process.

Kenan mentioned that Othecourseswhere ICT was used made the students acquire the
skills to work on their own, ensured the active involvement of the students in the
course and increased student motivation towards the subject; however the use of ICT
did not make any contributions to him except for providing various alternativesO.
Likewise, the students stated that Otheyfound the courseswhere ICT was used more
enjoyable, the animations and sounds in computer had positive impacts on their
learning and they were involved more actively in the courseO.

It was observed that all the students fulfilled the samelearning activities in the course.
Although these Internet based activities carried out in the laboratory are not regarded
as high level activities, it can be concluded that they promoted the interest and
motivation of students for the course and led to an interaction in the learning
environment.

Research question 2: Contradictions within the activity systems

As it can be seen by comparing the types of activity systems identified in the two
schools, School A and School B had differences and similarities in the paths they took
in terms of ICT integration. In the following section, we present the contradictions
within the activity systems in each school.

It may result in a contradiction between Subject-Divisionof labour (a) that the teacheris
willing to use ICT in the teaching-learning process and makes use of various

technologies in her courses, but finds the support of administration insufficient.

Although the ICT coordinator said that the administration adopted a supportive

attitude concerning the use of ICT, EsraOsiewpoints about the insufficiencyofin service
training in the schooland the lack of systematicregulationsbring about a contradiction

about the support provided by the school administration.

The insufficiency of ICT resourcesresults in a contradiction between Subject-Toolgb)
because the teacherOswillingness and efforts to use ICT in the teaching-learning
process are hampered by the lack of computers in classroom and laboratory. Hence,
adequate resources have to be supplied for teachersto ensure the use of ICT in the
courses effectively.
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Figure 2: Contradictions within the activity system in School A.

The insufficiency of resourcesresults in the non-fulfillment of teachersGnd studentsO
expectations concerning an interactive classroom environment which was defined asa

classroom where ICT resources were easily accessible, which brings about a

contradiction between Rules-Tools(c). However, the ICT coordinator stated that

sufficient resourceswere provided for the teacher and the students. At this point, it is

suggestedthat the ICT coordinator establish closer relations with teachers,understand

their needs, and serve as a bridge between the school administration and teachersto

facilitate the solutions of problems. Additionally, an ICT policy including the supply of

computers in classrooms and the accessibility of resources can be implemented in the

school with the leadership of ICT coordinator.

The challenges of classroom management in the courseswhere ICT is used lead to a
significant contradiction between the use of ICT in the teaching-learning processand
its objective to promote studentsOlearning and the quality of teaching, that is to say,
between Tools-Objectd). At this point, in service training offered to teachers will
contribute to the integration process by explaining teachers which pedagogy they
should adopt and what kinds of strategies they should develop in view of potential
problems in the courses where they use ICT.

The lack of adequate communication and collaboration among the teachersin the
school over the use of ICT brings about a contradiction between Object-Division of
labour (e). It is noticeable from the interviews that there is not any interdisciplinary

collaboration among the teacherswith regard to the use of ICT in courses.However, it
is important that the effective functioning of integration process is achieved with

interdisciplinary endeavors which require collective participation of all units in the
school. The efforts of only one teacherto use ICT in her courseswill not ensure the
institutionalisation of the process, but remain as an individual initiative. Hence, it can
be concluded that the support of the administration and collaboration among teachers
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play an important role in the institutionalisation of the ICT integration process. In
addition, the obligatory disregard of ICT in assessmentbecauseof standard based
examinations and an inflexible instructional program causesa contradiction between
Rules-Object(f). Regulations are required to integrate ICT into curriculum in the field of
assessment.
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Figure 3: Contradictions within the activity system in School B.

There is a contradiction between Toolsand Division of labour(a) since Kenan adopts a
teacher centred approach in teaching and cannot detach from the role of traditional
teacherthough he gradually holds a guiding position with the use of ICT. His thought
that ICT does not affect teacher-student relations considerably may result from not
using ICT to support student learning but using it as an add on to the regular
classroom activities. On the other hand, the students mentioned that they preferred
collaborative activities with the guidance of teacher. Hence, it is of particular
importance that the teacher makes considerable changesin his pedagogy and adopts
new roles and responsibilities, such as acting more as a guide and letting students be
more responsible for their own learning.

Kenan spoke of the obligation to deliver the curriculum in time and stated that lack of
time hindered the fulfillment of extra-class activities, and thus, he found the current
ICT based activities sufficient, which results in contradictions between Rules-Objectb).
To this end, a systematic process of change and technology oriented regulations in the
curriculum are required in the school. Given that curricula are organised by MONE, it
is obvious that these regulations must be imposed at the national level.

Furthermore, contradictions between Rules-Toolgc) arouse since Kenan uses
traditional assessmentmethods due to the obligation to comply with general success
criteria such as standard based tests held by MONE throughout the nation. It is
recommended that the school revises all its rules on assessmentand that the groups

who have a determining role in the educational policies at the national level introduce

new ICT centred policies.
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Similar to School A, the lack of sufficient communication and collaboration about the
use of ICT among teachers in School B results in a contradiction between Object-
Division of labour (d). Although the heavy course load of teachersis defined as a
significant motive behind the lack of collaboration, it is believed that teacherscan carry
out interdisciplinary projects with the support of the ICT coordinator and the school
administration so as to assure the effectiveness of integration process.

Conclusions

ICT integration is, after all, both the tools and the methods used in teaching (Li & Bratt,
2004). To understand how teachersintegrate ICT into the teaching-learning process
requires an analysis of the activity systems in which they are embedded, and an
analysis of the contradictions inherent within activities. Therefore, by adopting an
activity theoretical approach to the study, not only can we understand the various
processeswithin and between the elements of activity system, but also we can pinpoint
problem areasto be addressed and construct potential effects of contradictions in ICT
integration process. In this paper, we used an activity theory framework for
understanding and describing experiences of students and teacherswhen using ICT
and the contradictions that occurred in the ICT integration process.

Given the activity systemsin School A and School B, it was noticed that both the
teacher (Esra) and the students in School A emphasised the lack of technological
equipment and computer access.The teacher (Kenan) in School B did not mention any
difficulties except for simple technical problems, whereas the students found the
computer opportunities in the school inadequate. Furthermore, Esra stated that the
school administration did not provide her with sufficient support including in service
training and that her efforts did not go beyond individual initiatives. Esra regarded
this attitude of the administration as a significant problem that hampered her
willingness to introduce technology in her classroom. On the other hand, Kenan
explained the obligation to deliver the curriculum in time and stated that lack of time
hindered the fulfilment of extra-class activities and thus he found the current ICT
related activities sufficient.

These findings were supported by the literature. The common point of all studies
about the integration of ICT into school programs is that teachersshould be equipped
with the required knowledge and skills to ensure the effective integration of ICT into
the teaching-learning process (Galanouli, Murphy & Gardner, 2004; Jedeskog &
Nissen, 2004;Cope & Ward, 2002).In other words, to be able to use ICT in the courses
effectively, teachersshould be aware of its potential, selecttools and methods which
are appropriate for the needs of students, design their teaching methods effectively,
and develop new teaching strategies. Furthermore, it is essential for the teachersto
know and apply classroom management rules in order to cope with problems
encountered in technology aided learning environments (Herzig, 2004; Gobbo &
Girardi, 2001).Although accessto technology is still a major obstacleto the teachersin
developing countries as in this study, it is the skill and attitude of the teacher that
determines the effectiveness of technology integration into the classroom. Therefore,
not only the accessibility of equipment should be ensured; but also teachersshould be
provided with the opportunities of lifelong training and development about ICT skills.

Comparing the contradictions within the activity systemsin School A and School B, it
was found out that there are more contradictions in the activity system of School A. In
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fact, it was observed in School A that Esrawas quite willing to use ICT in her courses,
had adequate knowledge about ICT and carried out activities which served the
integration. However, it was noticed that such factors as the insufficiency of in service
training and resources, the attitude of the administration, the school rules and the lack
of sufficient collaboration among the teachersin the school bring about contradictions
among the elementsin the activity system.In School B, the school was more equipped
with ICT resources, which might lead to fewer contradictions in activity system.
However, the fact that Kenan preferred basic drill-practice exercisesto promote the
motivation of children rather than applications targeted at the integration of ICT into
the teaching-learning process could be a much more important factor in fewer
numbers of contradictions in School B.

Additionally, thesetwo schoolswere selectedbasedon the information that there were
enough computers for use by students and teachers, and that teachers used ICT
regularly in their classroom. However, the findings indicated that either the computer
accessor the way of using ICT in the teaching-learning process was problematic in
terms of effective ICT integration in eachschool. One of the reasonsmay be due to the
lack of a shared understanding in the school community about the purposes of using
ICT in the classroom. Therefore, it is highly important that the goals of introducing ICT
into a learning setting be aligned with the mission and the values of the schools.

Although we report findings from only two casesthe deeply contextual data collected
enabled us to make conclusions, which we feel, will hold acrossother studies of this
kind. The findings indicate that the use of ICT as a teaching-learning tool does indeed
force a shift in the activity system, transforming traditional behaviours, leading to
contradictions in and between systems and, consequently, forcing changesin and
between systems.Basedon the results, we conclude that, along with lack of technology
and access.the organisational culture, the changing roles of teacher and students with
regard to ICT, inflexible timetable curriculum, the support of the school
administration, the mediator role of an ICT coordinator and the collaboration among
the teachers were also imperatives that need to be taken into consideration in ICT
integration processes.

Finally, it is valuable to emphasise that activity theory is a decriptive theory which
helps us to understand the culture and the context of a learning environment and the
underlying interactions in this context. Therefore, in this study, we used activity theory
concepts and language to describe the changesbrought by ICT use in the classroom,
rather than to prescribe changesor design solutions for effective ICT integration in
teaching and learning. Future research using empirical methodologies and large
sample sizesreflecting the diversity of schoolsin the community can be conducted in
order to provide more detailed prescriptives for effective integration processes.
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