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Abstract— This paper outlines challenges that today’s 

teacher education is facing. Information and 
communication technology holds a central position in 
today’s society posing also demands for today’s schools 
and teachers. Teachers need skills and pedagogical models 
to be able to take advantage of various information and 
communication technologies for supporting their students’ 
learning at schools and also outside of schools. Teachers 
ought to be able to provide their students with the skills for 
the 21st century. In order to meet these challenges, this 
paper introduces a longitudinal research plan with 
preliminary results, where the aim is to explore and 
support the development of new teachers’ use of 
technology in pedagogically meaningful ways. Also, the 
aim of this paper is to introduce our aims and ideas for 
researchers and designers with similar interests. 

 
Index Terms— Educational institutions, Educational 

technology, Student experiments, Teacher training 
 

I. INTRODUCTION 
chool education has been criticized for focusing on 
irrelevant skills and knowledge and ignoring the demands 
of today’s world. Today’s world has been described as a 

knowledge society, referring to the fast development of 
information and communication technologies (ICT) and 
associated practices [1]. In order to prepare students for this 
knowledge society they should be provided with what are 
called skills for the 21thst century. These skills refer to 
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abilities such as critical thinking, collaboration and skills to 
use different information and communication technologies [2].  

From this perspective the use of ICT for teaching and 
learning along with collaborative pedagogies can be seen very 
well justified.  Also, an ongoing discussion that addresses the 
characteristics of today’s student generation can be seen as 
adding to the importance of bringing ICT into teaching and 
learning. 
 
Digital Natives and the Use of ICT in Learning 

Today’s students have been described as digital natives and 
net generation [3], [4]. The assumption is that these students 
have automatically gained skills to use ICT as they have 
grown up in the knowledge society. Tapscott [4] assumes that 
the net generation students are ready and willing to study with 
ICT and that they also prefer discovery-based and 
collaborative learning practices. Prensky [3] criticizes today’s 
schools and teachers as immigrants in the digital world, 
suggesting that teachers are using outdated language and 
methods in their work. He presents that we have to change 
teaching methods or wait for digital native students to do it by 
themselves as they grow up “So unless we want to just forget 
about educating Digital Natives until they grow up and do it 
themselves, we had better confront this issue” (p. 3).  

This idea is tempting but also challenging because in 
addition to the great expectations there are also doubts 
concerning today’s students. For example, Bennet et al. [5] 
argue that assumptions concerning the net generation are not 
based on academic research but rather on authors’ everyday 
observations. Also, it has been argued that even though the net 
generation students have better readiness to use ICT than the 
previous generation they still do not know how to use ICT in 
their learning [6].  

In the light of the discussion concerning knowledge society, 
21st century skills and net generation, today’s schools would 
do well to place emphasis on using ICT in teaching and 
learning. In Finland, measures have been taken in an official 
level as can be seen in the national strategies and curriculums 
highlighting the role of the ICT in teaching and learning. ICT 
should be used as part of everyday school work in all school 
levels from kindergarten to higher education. However, the 
use of ICT in teaching and learning in Finnish schools is less 
frequent than expected. Despite the success in PISA studies, 
Finnish teachers and schools are far behind in the use of 
technology in classrooms compared to that of several other 
countries [7].  
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Teachers’ Beliefs and Skills of Using ICT in Teaching 
Recent studies indicate that traditional teaching beliefs that 

teachers and students hold have a negative influence on the 
use of ICT in classrooms [8],[9]. This suggests that we should 
focus on teachers’ and teacher students’ beliefs of teaching in 
order to enhance the use of ICT in classrooms. Based on the 
results of the report, Finnish teacher students may even today 
graduate without adequate skills for using ICT for teaching 
and learning [10]. This sets demands for the very teacher 
education that ought to be regarded as the pioneer in the use of 
new technology in teaching and research. So far, even the 
required infrastructure is behind the schools which usually are 
better embedded with new technology. At the same time, the 
Finnish National Board of Education and local education 
administrators are putting pressure on teacher education to 
better prepare beginning teachers to use technology in 
teaching. 

 
Technological Pedagogical Content Knowledge 

Use of ICT for teaching and learning from teachers’ 
perspective has been studied widely using different theoretical 
backgrounds. One often referred framework is the 
technological pedagogical content knowledge (TPACK) 
model introduced by Koehler and Mishra [11]. TPACK is an 
extension of the pedagogical content knowledge model by 
Shulman [12]. According to Koehler and Mishra [11], teachers 
need knowledge about technology, pedagogy and content in 
order to successfully support students’ learning with ICT. 
TPACK implies knowledge that extends beyond the three 
areas. It denotes teacher’s ability to combine these areas in 
order to build and organise environments and situations that 
facilitate and support students’ learning. With technological 
pedagogical content knowledge teachers are able to utilise a 
range of ICT to support students’ learning. These can be for 
example students’ personal devices such as laptops, tablet 
computers and smart phones, various online and physical 
environments and classroom devices such as interactive white 
boards. 

 In a review study, Voogt et al. [13] looked at fifty-five 
TPACK studies and brought up six different types of studies 
using the TPACK framework: 1) studies focusing on the 
development of TPACK as a concept; 2) understanding 
TPACK in subject specific domains; 3) views on 
technological knowledge; 4) TPACK related to teachers’ 
beliefs; 5) studies measuring TPACK; and 6) strategies for 
supporting the development of TPACK. From our point of 
view, the category ‘strategies for supporting the development 
of TPACK’ is central. It is important to find ways to support 
the development of new teachers’ TPACK in order to provide 
them with skills to meet the need of the 21st century. Even 
though teacher students can be seen as the net generation, we 
believe that they have to be provided with support and training 
for developing their abilities to use ICT in pedagogically 
meaningful ways for teaching and learning.  

 In the following chapter we present our research and 
development project which aims to develop teacher education 
and the use of ICT in teaching and learning in a way that 
teacher students are better provided with skills required in 
today’s schools.   
 

II. RESEARCH AND DEVELOPMENT WORK WITHIN TEACHER 
EDUCATION 

 
The challenges described above have been noticed at the 

Department of Teacher Education in the University of Eastern 
Finland. All the teacher students from kindergarten level to 
adult education level have obligatory courses which especially 
focus on the use of ICTs in teaching and learning. Courses 
contain shared lectures and seminars for teacher students in 
two campuses supported with practices where students are 
instructed to design and accomplish lessons that utilize 
technology and collaborative learning approaches. The aim is 
to support teacher students to learn to use ICT in teaching and 
learning in authentic contexts. In addition, the administration 
of the University is widely encouraging the university teachers 
to use ICT in their teaching. In this way, we can provide 
teacher students authentic experiences of pedagogically sound 
ways about how to use ICT for teaching and learning. Instead 
of treating ICT as its own and separated subject the aim is to 
embed ICT in everyday practices. Also, the students who own 
a smartphone and/or a laptop, are encouraged to use their own 
devices in their university studies. This way they can have 
experiences of using their own devices for learning purposes. 
This is one way to encourage them to think creatively and in 
what ways their everyday devices can be useful for learning, 
too. 
 
Three Research Units: Use of ICT before, during and after 
University Studies 

This development work provides interesting opportunities 
for research focusing on the development of teacher students’ 
skills and attitudes toward the use of ICT. At the moment, we 
are designing a longitudinal study consisting of three sub-
research units using the TPACK model as the main theoretical 
framework. The first unit focuses on teacher students’ use of 
technology at their previous academic education path and in 
their non-academic activities. The aim is to outline starting 
points and background factors where students start to build 
their TPACK. Research data will be collected using online 
questionnaires and essay writings. The second research unit 
continues through the university studies, where the aim is to 
outline students’ use of technology in their university studies 
and the development of students’ TPACK. This unit focuses 
on the effects of obligatory ICT courses and also the use of 
ICT during other courses and studies as well as during their 
teacher training in schools. We will investigate how the 
experiences of, for example, using wiki-environments as part 
of biology courses affect teacher students’ TPACK and their 
attitude toward the use of ICT in teaching and learning. 
During their studies in the university, students will go through 
several courses were the role of ICT is emphasized as the use 
of ICT in teaching has been highlighted by the administration 
of the University. Several different courses with different ICT 
will be used as case studies that provide possibilities to gather 
students’ experiences of the ICT for learning. ICT used can 
vary from personal devices such as, for example, iPads to 
social software and interactive white boards. Also, data will be 
collected during teacher students’ training periods in schools. 
Teacher students using of ICT in their own teaching will be 
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observed. Data collected from the courses and training periods 
will be added to the data from the first research unit. The goal 
is that the research database will cumulate during the 
university studies so that at the end of the studies there will be 
large profiles of each student’s TPACK development. This 
will provide ample material to study the factors related to the 
development of TPACK. During the second research unit, the 
data will be collected with a questionnaire, interviews and 
observations, also the contents produced by students during 
different courses will be used as research data. This data 
provides a starting point for the last research unit i.e. the use 
of technology in their first years as a teacher at school. 

The aim of this third part is to provide insight into how the 
knowledge and attitudes gained in the university studies meets 
the reality in schools: How new teachers can carry out their 
ideas and aims of using ICT for their work, how the practices 
in schools affect newcomers’ work and how can a novice 
teacher influence school’s practices. Altogether, this 
longitudinal study will work as a frame for the research work 
to be carried out within our department. This frame will 
contain several smaller studies focusing on different aspects of 
the development of teacher students’ TPACK from novice to 
the expert. The longitudinal study will take from 8 to 9 years 
and provide possibilities for researchers but also for students 
to be part of the research and development work. Students are 
encouraged to participate in the research by providing them an 
active role in the research projects (project works, master 
theses etc.), which might enhance them to improve their 
teaching practice by developing and studying their own 
teaching and students’ learning (lifelong learning) and even 
encourage them to continue with doctoral studies.  
 
Teacher Students’ Experiences and Ideas on the Use of ICT 
before Their University Studies 

This longitudinal research project is on its early stage. So 
far, we have collected data in order to gain a preview of our 
new students’ ideas and experiences of ICT in education to 
outline the starting points for their studies. Based on essays by 
first year teacher students (n = 149) the results suggest that 
teacher students have rather limited ideas about using ICT for 
teaching and learning. Either ICT is mentioned on a very 
common level i.e. using computers for teaching without any 
specification, or then ICT is seen mainly as teachers’ tool. 
Students usually bring up ICT as a tool for lecturing type of 
teaching, such as data projectors and PowerPoint software. 
ICT for students’ use is in a minor role, for example social 
software and games [14]. Also, students seem to rarely see the 
possibilities for using ICT to connect school learning to 
outside school authentic learning contexts. These results 
suggest that despite the suggestions by Prensky [3], we cannot 
merely wait that net generation students grow up and fix all 
the challenges related to today’s education and ICT. Instead, 
we have to provide students with inspiring and motivating 
experiences of how to use ICT in pedagogically meaningful 
ways for supporting learning during their teacher education at 
the university. 
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