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Public librarians as partners in problem-based learning in
secondary schools: a case study in Finland
Virpi Pietikäinen, Terttu Kortelainen, and Pirkko Siklander.

Introduction. Teachers in Finland are demanded to develop students’ competencies in
information literacy. However, they can meet this demand only by collaborating with public
librarians. The aim in this case study was to explore the perspectives of teachers, librarians
and students in a problem-based project and to analyse the advantages and challenges of
collaboration between teachers and librarians.
Methods. Teachers and librarians together designed and implemented a learning project in
a secondary school, where triangulation of data collection took place: group interviews with
four teachers and two librarians and a questionnaire for forty students.
Analysis. The interviews and questionnaires were categorized and analysed by means of
qualitative content analysis, using QSR NVivo 10. The categorization followed theory-based
procedures.
Results. The study reveals that collaboration between teachers and librarians was
rewarding, especially in joint teaching situations. Challenges were related to lack of planning
time, students’ diverse skill levels and, to some degree, to the unclear roles of teachers and
librarians. The study resulted in a model for integrating information literacy with problembased learning.
Conclusion. The new model produces new understanding of the characteristics and critical
points of the collaboration and clarifies how information and communications technology
(ICT) can be used to support student-centred, problem-based learning processes facilitated
and instructed by teachers and public librarians located in physically separated places.

Introduction
Being able to access, evaluate and use information from a variety of sources
is the basis of an information literate person (American Library Association,
2000, p. 8-14; Doyle, 1994, p. 2-3). In formal education, information literacy
is seen as a precondition for lifelong learning. Information literacy is an
essential skill that needs to be integrated in teaching and learning at all
school levels. (American Association of School Libraries, 2007; Zmuda and
Harada, 2008, p. 43-44). By information literacy we refer to how
strategically-minded the students are in the problem-based learning process:
how they understand the task; how they set the goals; and their ability to
identify the need for information, to search for and locate relevant
information sources, to evaluate and use their contents and to monitor and
reflect their progress. The problem-based learning process should offer them
opportunities to regulate their emotions, motivation, behaviour and
cognition.
The ways students use information and communication technology and Web
sources is influenced by their literacies, which refer both to their skills to use

information and communication technology and their skills to critically
evaluate sources they find on the Web (Livingstone and Haddon, 2009, p.
25). The level of information and communication technology equipment in
Finnish schools is high, but its educational use has lagged behind many
European countries (European Commission, 2013). According to the
Programme for International Student Assessment (PISA) 2012 (OECD 2013)
assessment, Finnish students’ skills in science literacy, for instance, have
declined and their confidence in their information and communication
technology skills was weaker than in former PISA assessments. To respond
to this deficiency, a great deal of emphasis is being placed on the
development of wide-ranging and cross-subject competence such as
information and communication technology and literacy skills, interaction
and learning skills in the ongoing reforms to the Finnish National Core
Curriculum (2014, p. 20-24). One way to act upon these challenges is to use
information resources and expertise beyond the school walls (Aceto, Borotis,
Devine and Fisher 2014, p. 45; Johnson, Adams Becker, Estrada, Freeman,
Kampylis, Vuorikari, and Punie, 2014, p. 28), in our case, in collaboration
between secondary schools and public libraries.
Reciprocal interaction between schools and cultural institutions, such as
libraries, museums and science centres can extend the learning environment
and add value to learning (Sawyer 2008, p. 11). In recent years, these
institutions have been expanding their educational offerings. In Finland,
there are generally no school libraries or school librarians, and schools and
libraries are usually physically separate institutions. Schools are expected to
use the services and collections of public libraries, but the distance between
them often complicates this. Although schools and libraries collaborate in
many cases, and the (potential) educational role of libraries and librarians is
generally recognized, the practices are still underdeveloped and need to be
emphasized in the future (Saarti, Kämäräinen and Sormunen, 2013, p. 3).
The integration of library know-how and reference skills into the school’s
curriculum is one response to develop students’ learning skills in problembased learning processes where several information sources are used.
According to Ray (1994, p. 27), teaching benefits from collaboration in which
the teacher and librarian work together in partnership for planning, teaching
and evaluating the learning process. Ray refers, however, to school libraries,
whereas our research is concerned with collaboration with public libraries.
The joint teaching and learning process by teachers and librarians aims at
literacy activities where the students increase their reading efficacy and
become more engaged. Engaged readers enjoy reading, pursue their own
interests and are intrinsically motivated (Tonks and Taboada, 2011, p. 173186).
Secondary school students’ learning processes that include literacy skills,
information searching on the Internet and from other sources, information
and communication technology-skills and source-based writing, are
discussed in this study based on the collaboration between public librarians
and teachers to support students in a problem-based learning process.
Previous studies on collaboration between teachers and librarians have
mostly dealt with school librarians (see e.g., Montiel-Overall, 2005, 2008).
Collaboration between teachers and public librarians has been explored by
Fitzgibbons (2000) at a general level but not at the classroom level, as in this

study.
The aim of this study is to increase the understanding of the development of
students’ information literacy competencies, and the ways in which public
librarians, in collaboration with classroom teachers, can support the
development of these competencies. Specifically, the study examines the role
and contribution of a public librarian in a cross-subject project where
problem-based learning was applied. In addition, the study aims to create a
model of how information literacy instruction could be integrated into
problem-based learning processes in schools, how the collaboration between
the teacher and public librarian could be organized in such processes, and
how information and communication technology could be appropriately used
to support the learning process. The theoretical contribution of the study is
to compare and link the models of problem-based learning to the
information seeking process (Kuhlthau, 2004, p. 45) and the big six skills
developed by Eisenberg and Berkowitz (1990, p. 5-10).
A review of the literature is followed by methodology, results, conclusions
and discussion.

Literature review
In the first part of the literature review we describe the information
searching process models, the phases of problem-based learning, and sourcebased writing. The second part deals with the issue of collaboration between
teachers and librarians.

Source-based writing, problem-based learning and
information skills
Source-based writing tasks, or discourse synthesis, contain both
comprehending and composing elements (Segev-Miller, 2004, p. 5): students
search for sources (texts) to support the authoring of another text. In
addition, skillful students have metacognitive strategies: they know how to
plan and evaluate their performance when gathering source material and
focusing on text processing (Kiili, Laurinen and Marttunen, 2009). By means
of source-based writing, the students create new meaningful texts from one
or multiple texts. They blend claims, arguments and resources together and
make a synthesis of them (Bulger, 2006, p. 6). However, these tasks have
different forms depending on the goals of the task, the genre it represents,
and the introduction given to the students (Sormunen and Lehtiö, 2011).
Source-based writing is beneficial for students’ learning, self-evaluation of
their tasks and analysis of the contents. During source-based writing tasks,
the students can increase their skills in searching for sources, comparing
them, approaching the texts, evaluating them and processing them (SegevMiller, 2004, p. 10-11), in addition to which they can learn to pay attention to
argumentative content and relationships between arguments (Kiili, 2012, p.
49).
In source-based writing, time management seems to be one factor that has a
significant effect on the quality of writing processes and products (SegevMiller, 2004, p. 18). To help students, teachers and librarians in sourcebased writing, a step-by-step method has been created (Sormunen,

Heinström, Romu and Turunen, 2012). The method is useful as a practical
guide, but it does not focus on understanding the way in which people learn.
(P
Source-based writing has a lot in common with problem-based learning.
Problem-based learning is an instructional framework in which students
learn through facilitated problem solving. Student-centredness, small-group
work, self-directed and experiential learning are characteristics of problembased learning (Poikela and Poikela, 2005, p. 35-37). Problem-based
learning is an effective way to learn and also develops students’ skills in
lifelong learning, collaborative problem solving and information literacy
(Hakkarainen and Poikela, 2010, p. 88; Smith Macklin, 2001, p. 307).
According to Poikela and Poikela (2005, p. 36) the problem-based learning
process can be seen as a model consisting of several phases starting with (1)
the presentation of the problem, followed by (2) brainstorming in a group
and free association, (3) analysing and grouping of the themes, (4) choosing
the themes, (5) defining the learning task, (6) information seeking, (7)
constructing knowledge and (8) clarification. Every phase in the process is
combined with assessment. Problem-based learning has been applied in
many fields, especially in schools and education (e.g., Pearson, 2004, p. 6169; Hakkarainen and Poikela, 2010; Sormunen, Alamettälä and Heinström,
2013, p. 499-506) and medical education (Eskola, 2005; Barrows, 1986)
contexts. It has also been applied in library instruction (Kenney and
McMullen, 2006; Pelikan, 2004, p. 356-357). Problem-based learning may
be a useful method to integrate information literacy skills into content
teaching and to improve critical thinking (Smith Macklin, 2001, p. 313;
Hakkarainen and Poikela, 2010, p. 88).
Problem-based learning is close to Kuhlthau’s concept of guided inquiry
(Kuhlthau, Maniotes and Caspari, 2007, p. 1-5) and her model of the
information seeking process (ISP) (Kuhlthau, 2004, p. 45). Both models
include a few similar phases. The information seeking process is a
constructive process, which can be seen as integrated into inquiry-based
learning. Kuhlthau’s (2004, p. 45) model of the information seeking process
consists of six phases. (1) The initiation phase includes the presentation of
the need for information, followed by (2) selection of the topic of information
seeking, (3) exploration in searching information from the general to the
specific, (4) formulation, i.e. development of the focus of the problem. The
collection phase (5) includes the more detailed information searching and (6)
presentation of the study results. In Kuhlthau’s study (2004, p. 45), the
feelings appearing in each phase were studied, as well as thoughts and
actions that varied depending on the phase. Kuhlthau defines the concept of
the zone of intervention (2004, p. 129), which is derived from Vygotsky’s
zone of proximal development (1978, p. 87), and means the point where a
student needs assistance and support in the information searching process.
The critical question is whether the intervention takes place at the right time
and is helpful to individuals in their information seeking process. Kuhlthau’s
model has been widely applied in information seeking research, e.g., in
studies of information seeking by occupational groups (Kuhlthau and Tama,
2001) and examining emotions in the information seeking process (Kalbach,
2006).

Not far from the above models is Eisenberg and Berkowitz’s (1990, p. 22)
model of the big six skills necessary to solve information problems. The skills
are (1) task definition in the meaning of determining the purpose and need
for information, (2) information seeking strategies, (3) location and access,
(4) use of information, (5) synthesis and (6) evaluation. The skills are close to
several definitions of the elements of information literacy, e.g., that of the
American Library Association (2000, p. 8-14). The characteristics common
to all these models include the definition of a research problem and its
solution with support from information, and the evaluation of the entire
process.
All the models presented above are based on a constructivist epistemology,
which means that students construct their knowledge from information
through their own activities, e.g., by reading, perceiving, thinking and
comparing. The learner is an active agent and constructor of knowledge. A
successful knowledge construction process begins with the activation of the
existing knowledge base, and new knowledge is constructed via complex
learning tasks and can be transferred to new contexts (Bransford and
Schwartz, 1999). To make it easier to compare the three models described
above, they are combined in Table 1 below.
Problem-based
Kulthau's
Big six
learning
model
skills
Problem
Presentation of the
Initiation
setting
problem
Brainstorming in a
Brainstorming group and free
association
Analysing and
Defining
grouping of the
themes
themes
Topic
Choosing themes
Selection
selection
Task
Defining the
Exploration Task
definition
learning task
Formulation definition
Information
seeking
Information
Information
strategies
Collection
seeking
seeking
Location
and access
Constructing Constructing
Use of
Presentation
knowledge
knowledge
information
Synthesis
Reflection
Clarification
Evaluation
Phase

Table 1: Phases of problem-based learning, Kuhlthau’s information
seeking process and the big six skills of information literacy

The models partly overlap but they also differ and consequently complement
each other. The focus in the beginning of the problem-based learning process
is on previous knowledge about the research problem, brainstorming and
joint defining of the learning tasks for which students seek new information
to solve the problems. Meanwhile the big six skills model starts from task
definition and the main emphasis is on information seeking, access, use and
synthesis, all of which are also present in the problem-based learning
process. Kuhlthau’s model bridges these two to some extent by identifying
phases of research task formulation.

Information and communication technology in problem-based learning has
been investigated, e.g., by Pearson (2004, p. 56-73) and Kaldoudi, Bamidis,
Papaioakeim and Vargemezis (2008). The latter consider that an important
feature of using Web 2.0 tools in problem-based learning is that they enable
various expert instructors, also remotely located, to comment and participate
in the discussions in students’ learning process. By using virtual
environments the students can record their learning process, and the way
they dealt with the problem and their search for information, among other
things. The students’ contribution to discussions can vary greatly. An online
situation can be analysed to discover to what extent students participate in
the discussion or contribute to joint research (Pearson, 2004, p. 65-67).
The students may face different challenges and problems in the information
seeking process. According to Kiili (2012, p. 43), the students’ problems in
information searching on the Web concern the formulation of search
questions, understanding the logic of the search engines, analysing the
search results and planning information searching and its regulation. The
problems built up for certain students. Students with poor search strategies
also seldom evaluated the credibility of obtained information (Kiili, 2012, p.
44). Hongisto and Sormunen (2010, p. 105-108) also found significant
problems in information searching and in the evaluation and use of sources
in their study of secondary school students’ inquiry-based learning process.
These problems were strongly associated with the multiplicity of sources on
the Internet.
In Kuhlthau’s (2004, p. 45) research, students underwent distinct changes in
their thoughts and confidence during the information search process. The
exploration stage (searching information from the general to the specific)
was found to be the most difficult. At this point the students were most likely
to change their topics, expressed more confusion and frustration, and were
less engaged in their project than in later stages. The students’ interest in the
topic commonly increased after formulation, when they had constructed
their own understandings of the topic under investigation and had formed
their own perspective of certain aspects of the problem. According to Kiili
(2012, p. 49-50) tools need to be developed to promote students’ engagement
in different online reading processing practices. There seems to be a special
need for tools that support critical evaluation. Additionally, metacognitive
tools to help to plan and regulate the search for information would be
beneficial for students. Students need to know how to use tools, access a
variety of information sources and apply criteria to identify and evaluate
different forms of information (Diehm and Lupton, 2014, p. 18).

Collaboration between teachers and librarians
In problem-based learning, particularly when learning information literacy,
both the resources in the library and schools, and the expertise of their staff
are important to support the students’ work. This calls, however, for
successful collaboration between the teachers and school or public librarians.
In addition, school principals or head teachers are key people to improve the
school culture: they should support collaboration and communication and
open new avenues to improvements (Kurttila-Matero 2011, p. 117; MontielOverall, 2008, para. 6.2). Collaboration between teachers and librarians on

the practical level is an iterative process: the higher the visible effect of
collaboration on the students’ learning, the greater the motivation to
collaborate (Montiel-Overall, 2008, para.7.5). Previous literature mostly
refers to collaboration between teachers and school libraries, while this study
concerns collaboration between teachers and public librarians, something
that was brought out in Kurttila-Matero’s (2011) research. Collaboration
between public libraries and schools has a long history, but it does not
usually cover an entire course in the curriculum, being limited to book talks,
library visits, etc. In this study the focus is on long-term curriculumintegrated collaboration between the teacher and librarian. Loertscher
(2000) describes teacher-librarian collaboration through a taxonomy
consisting of eleven levels, with level one meaning no collaboration and level
11 joint curriculum development. This study aimed at levels 9-10 (joint
instruction design) of collaboration.
Common problems that librarians and teachers may encounter in these
projects are reported to be the lack of time, confusion of roles and poorly
designed assignments (Kuhlthau, 2004, p. 149; Montiel-Overall, 2008, para.
7.2). Other barriers deal with insufficient constructivist strategies to engage
students’ learning, lack of resources (like books and computers) and
problems in communication and across discipline. In addition, different
understandings of the librarian’s role in the library and in the field of
education make collaboration confused (Montiel-Overall and Grimes, 2013;
Montiel-Overall, 2008). Physical distance between the organizations and
insufficient resources in the library can result in special challenges to
collaboration between schools and public libraries.
Previous research has pointed out several prerequisites for successful
collaboration between librarians and teachers. An equal and reciprocal
partnership between the teacher and librarian is important, as pointed out by
Yukawa and Harada (2009, p. 103), who investigated twenty-one teacherlibrarian teams in inquiry-based learning. The teachers had the subject
expertise and knowledge of students and their skills, while the librarians
provided knowledge of the information seeking process and technology
expertise. Successful collaboration encompasses joint planning, assessment
and responsibility for the entire process (Yukawa and Harada, 2009, p. 113.
Additional requisites for successful collaboration between teacher and
librarian concern school culture, which should support collegiality, working
together, establishment of relationships and the integration of information
skills instruction into the curriculum (Montiel-Overall, 2008).
The intensity of the collaboration between teachers and librarians can be
evaluated, for instance, by using Loertscher’s (2000) taxonomies. The lowest
level of the taxonomies indicate a total lack of involvement, while on the
highest level of expertise both teachers and librarians contribute successfully
to integrating information literacies into the curriculum (see also MontielOverall, 2005, p. 9).
Students’ skills also had an effect on the problem-based learning process. In
addition to literacy skills, they need to develop their information and
communication technology skills, which can be taught and learned through
problem-based learning with an emphasis on information seeking skills
(Smith Macklin, 2001, p. 311-313; Finnish National Core Curriculum, 2014,

p. 23). At schools, this could happen through collaboration between teachers
and librarians in the problem-based learning process. Combining expertise
in the fields of education and information could produce meaningful learning
and develop information skills that are essential future skills. By future skills
we refer especially to ways of working and thinking, and tools for working in
which problem-solving, collaboration and creativity are essential skills
(Binkley et al., 2012; Dede, 2010; Trilling and Fader, 2009).

Method
The aim of this study is to extend the understanding of students’ information
literacy competencies in the context of a problem-based learning process
jointly supported by classroom teachers and public librarians in formal
education at the secondary school level. The study is based on the teachers’,
librarians’ and students’ perspectives. The research questions are as follows:
1. How does a problem-based learning process take place when implemented
jointly by public librarians and teachers?
2. How is the role of the public librarian constructed in different phases of
the problem-based learning process?
3. What are the advantages and challenges of collaboration between teachers
and librarians in a problem-based learning process in secondary school?
Because both problem-based learning and information seeking process are
highly student-centred, it is important also to study:
4. In what ways is the problem-based learning process implemented by the
teacher and librarian experienced by the students?

Research design and setting
The study is related to the national Joy of Reading (Lukuinto) programme in
Finland. The programme aims to improve the interest and ability of children'
and young people aged 6-16 years in diversified reading and writing of texts
and media content. The programme started in 2012 with thirty-three school
and library pilot projects (Lukuinto, 2014), one of which is the case project of
this study.
The study was implemented in the spring and autumn terms of 2013 in one
secondary school in Oulu, in two school classes that collaborated with the
Oulu City Library located about one kilometre from the school. The aim of
the students’ learning process was to learn information literacy and to create
a school magazine about the history of their school. The learning process
started with two different lectures: the first one given by the history teacher
and the second by a librarian. The learning process was carried out using
problem-based learning, following Eisenberg and Berkowitz’s (1990, p. 22)
big six steps from task definition to evaluation. Students worked in small
groups formed by the teacher. The groups did not assign any roles, such as
leader or recorder.
The learning process started with a leading lecture given by the history
teacher. He presented to the students the phases of the history of the school
and gave them tips on how to choose the subjects of their school magazine
articles. After that, the librarian presented the information seeking process
as a route. She guided the students to the steps of inquiry using a map based

on Eisenberg and Berkowitz’s (1990, p. 5) big six model (Figure 1) and gave
advice on what should be taken into account in each phase.

Figure 1: Information seeker’s route applied in the project,
based on Eisenberg and Berkowitz (1990, p. 5). [Click for a
larger figure]

The librarian described the information seeker’s route in six phases from
task definition (1) to evaluation of the process (6). Each phase of the route
was described to students to sketch the process and to help them to prepare
themselves for the learning and information seeking process. The phases
were opened with questions and observations related to them.
After the preliminary lectures the students were divided into groups of three
to four to discuss the project. The groups chose their subject and started to
conceptualize them by drawing mind maps. The teacher and the librarian
circulated amongst the groups, asking defining questions and helping groups
to focus on the subject. The students chose subjects such as the history of the
school building, dress in school in the 1960s, the school during wartime and
methods of school discipline.
A wiki environment was established as a workspace for the students’ articles.
After the first lesson the students were given the assignment of formulating
preliminary search questions related to their subjects. The aim of this phase
was to find more accurate viewpoints on their subjects and to get prepared
for information searching. The teacher and the librarian commented on the
questions on the wiki.
The next phase took place in the library, where the students searched the
library’s information sources for information for their articles. The librarian
introduced them to the databases and books relevant to their projects, and
the students deepened their knowledge of the subject with help from the
librarian and teacher and wrote their articles in the wiki.
After the summer holiday, students returned to their article projects. The
librarians organized an information searching clinic, where the groups were
given help based on their specific information needs. The teachers were
present to advise students with their articles. A visit to the provincial
archives and another visit to the library as well as interviews with old
students of the school took place in the autumn term, after which the
students finalized their reports in the wiki, scaffolded by teachers. The
librarian’s role diminished in the final phase of the process.

Data collection and analysis

This study is based on a case study approach (Flyvbjerg, 2006; Yin, 1981)
consisting of the study of three qualitative semi-structured group interviews
with four teachers (three female and one male) and two female librarians,
both separately and jointly. Moreover, the first author participated in the
first few lessons (phases 1-3 in Figure 1) of the course to observe the
beginning of the students’ work. Their later progress was observed and
evaluated by the teachers. Two of the teachers taught Finnish, while one
taught Swedish and one history. The interviews took place in the school and
in the library. They were recorded and transcribed. The text comprises of
about fifty pages in written form, providing a good basis for this study. The
data was gathered in December 2013 and January 2014.
The participants were eager to talk rather openly about their experiences,
and the group interviews lasted from one to one and a half hours. The
themes covered in the interviews included planning and practices of
collaboration, its advantages and challenges and the problem-based learning
process, the role of information and communication technology, and future
plans for collaboration.
The students were asked about their experiences by means of a questionnaire
consisting of thirteen open questions regarding their learning, use of
information and communication technology, group work, positive
experiences and problems they faced. The students answered the
questionnaire in the Finnish lesson and therefore all the students that were
present at school were reached. The group of respondents was formed by
forty secondary school students aged thirteen to fourteen. There were thirtyone females and nine males in the group. The survey was carried out at the
end of the course.
Teachers, librarians and students were chosen as informants for this study to
get a comprehensive view of the process and factors that influence the
collaboration between the public library and school. The study also examines
participants’ experiences of information and communication technology:
what it enables for different parties and how it challenges students, teachers
and librarians.
On the basis of the research questions, the interview data was coded and
analysed in the categories below. The categories are neither too small nor too
numerous, meeting the requirements of a case study (Yin, 1981).
Main category: collaboration
Sub-categories:
librarians’ experiences of collaboration
teachers’ experiences of collaboration
experiences of the librarians in guiding information seeking
possibilities of collaboration
obstacles to collaboration
role of the library and librarians in the problem-based learning
process
teachers’ and librarians’ views of the level of their collaboration
according to Loertscher’s taxonomy
development of collaboration during the process

lessons learnt about collaboration between teachers and
librarians
developing of collaboration in the future
Main category: problem-based learning in secondary school
Sub-categories:
challenges of problem-based learning in secondary school
students’ challenges in information searching
students’ needs for guidance
success in group work
Main category: students’ experiences
Sub-categories:
students’ experiences in making the journal
students’ experiences of problem-based learning
students’ experiences in group work
Table 2 shows examples of the categorization of the research data.
Original quotation
'At the library, it
was my
responsibility to
teach information
retrieval, and the
teacher was
working with the
students. It was
quite good that
there were two of
us in this situation'.
(Librarian)
'Yes, because of the
haste during the
whole project, we
did not have time
to organize a
sufficient number of
joint meetings. So
both parties had
meetings of their
own'. (Librarian)
'It was most
pleasant to work in
groups because we
could discuss the
topic from different
viewpoints'.
(Student)
'It [problem-based
learning] should be
a process into
which students
grow since the first
grades at school
and it should be
used constantly.
Then it would be
beneficial'.
(Teacher)

Reduced
quotation

Subcategory

Main
category

The role of
the librarian
in teaching
information
retrieval

Librarian’s
experience
of joint
teaching
situation

Librarians’
experiences
of
collaboration

Difficulties
in joint
planning
because of
haste

Time
pressure

Obstacles to
collaboration

Students’
Convenience
experiences Students’
of group
experiences
of group
work
work

Ways to
increase the
benefit of
problembased
learning

Students’
lack of
prior
experience
in problembased
learning

Problembased
learning in
secondary
school

Table 2: Examples of research data categorization

The data analysis is supported by the theoretical models of knowledge
construction presented in Table 1, the instructional framework of problembased learning and previous research on teaching information literacy
through collaboration between teachers and librarians presented in the
previous chapters. The categorized interviews and questionnaire answers
were studied by qualitative analysis supported by QSR NVivo 10 for
Windows analysis software which was used to transcribe and encode the
data. To increase the reliability of the study, the data was encoded by two
researchers.

Results
Problem-based learning in the process
The learning process of the students is described in a five-phase model in
Table 3. It is based on interviews with teachers and the librarian, the
questionnaire for students and observation of students’ work. The phases are
connected with the big six skills (Eisenberg and Berkowitz, 1990, p. 5-10)
and the phases of Kuhlthau’s (2004, p. 45) process model and those of
problem-based learning (Poikela and Poikela, 2005, p. 36; Smith Macklin,
2001). The students’ tasks, the responsibilities of the teachers and librarians,
and the use of the wiki originate from the results of this project.
The phases of problem-based learning could be identified in the process and
they mainly followed the phases shown in Table 1. The activities of the
students, teachers and librarians in this case study can be divided into five
phases shown in Table 3 below. Phase 1 is task definition (or initiation or
presentation of the problem); brainstorming and free association help in
further focusing and defining the learning task. Phase 2 is planning of
information searching strategies. In this phase, the students can also share
on the wiki their key words connected with information searching. In the
next phase (3) the students seek, locate, access, collect and evaluate
information and start to use it in preliminary writing. In Phase 4 the
emphasis is on reading the information they have found and writing, with
information seeking also still continuing. In Phase 5 the report writing is
finished. The role of ICT was also described in the process, because the
library was not located in the school building and there was a need to use
information technology to facilitate distant guidance by the librarians.
Phase
1 Task
definition

Students
Learn the
general subject
and context of
the study
Brainstorming,
free
association,
mind mapping
and discussions
on the general
subject
Analysis and
definition of the
research
problem of the
group

Teachers
Plan and
teach the
general
subject
matter and
contexts of
the project
Formulation
of students’
working
groups
Instruction
for task
formulation
Comments
on the
defined

Librarians
Role of ICT
Receive the
subjects of the
tasks to plan
teaching of
information
seeking
Instruction for
task
formulation

research
problems
Sharing
information
on the
research
topics
between
teachers
and
librarians on
the wiki
environment
Sharing and
commenting
on research
topics with
students
2 Planning
of
information
searching
strategies

Online
databases,
journals,
Websites,
archives
etc. as
sources of
information
Librarians
share plans
of
instruction
of
information
seeking
strategies
Sharing and
commenting
on key
words for
information
seeking on
wiki
Support in Instruction on Online
Location of,
3
databases,
information
Information and access to, the
journals,
assessment seeking and
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Table 3: Teacher-public librarian collaboration model in problem-based learning

The students’ dependence on teachers’ and librarians’ support is at its
highest in the early phases, but their autonomy grows towards the end and
the supportive role of the librarians diminishes towards the final phases. The
teachers’ role as commentators and evaluators of students’ texts is important
all the time. The librarians’ expertise supplements the support given by
teachers.
There are important zones of intervention located in the first four phases,
when students are defining their research problems, seeking and using
information and writing their reports. In the early phases both the teachers
and librarians support the process, but in the final phases the teacher’s role
is emphasized. The model in Table 3 presents the situation from the point of
view of the students aged 13-14 years. More advanced students may be able
to proceed more independently.
The models of Kuhlthau (2004, p. 45), Eisenberg and Berkowich (1990, p.
22), Poikela and Poikela (2005, p. 36) and Smith Macklin (2001) contributed
to this study by specifying the phases of the learning process and the
contribution of this empirical study originates from the description of the
activities of students, teachers and librarians in different phases of the
process. Moreover, it describes how information technology is used to
support them.

Role of the librarian
The librarians considered they had reached level five in Loertscher’s
taxonomy (informal planning of teaching) in collaboration with teachers
during the project, because the shared planning mostly took place via email.
They wished they could participate more in formal planning with teachers or
even participate in the development and implementation of a resource-based
teaching unit as described in Loertscher’s taxonomy (Loertscher 2000, p. 1528; Montiel-Overall, 2005, p. 9). The teachers thought that the collaboration
occurred at level seven, where the library specialist is a teaching partner to
construct instruction in the teaching unit.
In the teachers’ opinion the most effective way to collaborate was when both
the librarians and teachers took care of their own responsibilities in the
process, that is, when the librarians instructed on information seeking and
teachers on the writing of articles.
To some degree the views of collaboration between teachers and librarians
were contradictory. The librarians saw their role above all as providers of

support to the teachers, while in the teachers’ opinion the librarians’ role was
to directly support the students.
The lack of time probably increased the division of work between teachers
and librarians, rather than the seamless integration of information seeking
into teaching the subject. As the project moved on, the librarians had to
repeatedly remind students that the information searching part should be
integrated into the project. The original plan was probably partly forgotten,
although there was a good spirit in the project.
We often had to remind them to keep in mind the library and
information searching. The train was going quite fast by itself at
school… So in several cases we had to call attention to our own part.

The project proceeded in the school, but the librarians felt they were left
aside from time to time. This sense was emphasized because they were
working in a separate organization.
The librarians felt unsure of how the information seeking instruction
progressed, because the students’ outputs to the school magazine were quite
short. They would have liked more feedback from the teachers in this
respect. They also felt that the role of the librarian in the process should have
been clarified.
The school journal was written in a wiki environment. For the librarian the
wiki was a very good tool for distant instruction, commenting, asking
questions and preparing to teach information searching, because the
students’ topics and research questions could be seen in the environment,
enabling the construction of search examples based on them. The librarians
see this as a good opportunity to instruct the students distantly, because they
can rarely be present at school: ‘A tool like this [wiki] enabling commenting
and students’ questions would obviously be an awesome thing: to be
virtually or distantly present at school‘.
The wiki environment enabled the librarians to monitor the students’ choice
of topics to adjust their instruction to them, and teachers to evaluate the
texts to allocate their support, i.e. information technology was used to
support the instructors’ presence and continuous monitoring of the learners’
progress (see also Kaldouli et al., 2008).

Advantages and challenges of collaboration
The librarians and teachers shared the responsibility in teaching situations.
The teachers followed students’ progress, instructing them when needed. The
librarians found that it was an important sign and motivator for the students
that the teacher was committed to teaching information seeking. In these
situations the librarians and teachers complemented each other’s activities:
‘The teacher provides knowledge about the characteristics of students: who
need more instruction and in what style’ (see also Yukawa and Harada,
2009, p. 109).
Everybody experienced that the librarians’ presence at school was important
to integrate information searching more deeply into learning.
Communication between the teacher and librarian in the information

searching lesson was important. The information search clinic organized on
one Saturday was very useful. The librarians could give individual instruction
and support to groups, which encouraged students to continue their work,
giving them optimism and confidence. One of them said: ‘When the students
saw how it [information searching] was done, how I also made mistakes
and restarted, it dawned on them.’ Students realized that making mistakes
did not mean failing or that the task was impossible. The students needed
quite a lot of guidance in their information seeking. The need for intensive
instruction might reflect the phases of exploration and formulation in the
information seeking process where students’ feelings change from
uncertainty to optimism (Kuhlthau, 2004, p. 45).
During the project the awareness of each other’s expertise between the
teachers and librarians grew deeper. At the beginning phase the teachers
would not know who a librarian was. After the project they felt that they had
a high-functioning team with which to work. Although deep collegiality did
not emerge during the project, an awareness of the library’s resources and
trust in getting help from the librarians developed among teachers. The
librarians felt that there was an increase in appreciation towards them and
their awareness of what they can offer was deepened. The results are similar
to those in Montiel-Overall’s (2008, para. 6.3) and Yukawa and Harada’s
(2009, p. 109) studies.
The time frame is one of the challenges in project-based learning.
Formulating the research questions takes time, and so does the whole
process. Yet it must match the timetable of the class and other school
subjects. It can be difficult to allocate a certain class a double lesson essential
for a library visit, for instance. Time frames restrict the possibilities for
teaching the use of computers to a sufficient degree. Time was also
considered an important factor by Kuhlthau (2004, p. 197-198) and SegevMiller (2004, p. 18). It is needed for the quality of the writing process. Lack
of time may inhibit both joint planning and instruction of the course, the
application of different teaching methods, visits, etc. One of the informants
asserted:
The project was characterized by haste all the time, making it
impossible to organize joint meetings. Each group [teachers and
librarians] gathered in their own meetings but a joint meeting never
came true in the early phase.

A tight time frame also restricts the possibilities of developing something
new. It is quickest for teachers to plan on their own what to do and how to
proceed without a need to take anyone else into account, which was also
noticed by Kuhlthau (2004, p. 149). In this project there was not enough
time for joint planning. Both the teachers and the librarians wished they had
had more time to plan the project together, and especially the teachers were
worried about whether they informed the librarians enough of what was
going on at school.
Another problem is the scale of the task, which may be difficult to grasp
without earlier experience of such projects, as one teacher said: ‘Some of the
students were not able to progress independently. They still needed a lot of
intensive support’. This problem would not have existed if the students had
been accustomed to individual information searching since their early school

years. Another factor was that the students’ leisure time activities restricted
the time available at home: an essay sometimes seems to strain too much the
time allocated for hobbies.
The size of the classes may also cause problems. With twenty-seven or
twenty-eight students in a class, there is no time to guide individual work.
The beginning of the project was chaotic. Although there were three teachers
in one class, they did not have enough time to instruct all the groups.
Moreover, a whole class, even one of only ten students, is too large a group to
visit an archive.
The students had highly varying levels of skills at the beginning of the
project, posing challenges for instruction: some groups needed hands-on
support for their work. Some were still slow readers, which could have an
impact on their ability to sieve the relevant from the irrelevant in a great
mass of information. The use of archive sources was too challenging for some
of the groups. The students’ information technology skills also differ from
each other. Although they may be experienced users of the Google search
engine, their information searching skills may still be inadequate (see e.g.,
Kiili, 2012, p. 44).
The topic of the project was challenging to some extent, as there were not
many published sources available. It would benefit the students’ work if the
teachers were pointing out more openly the topics of research to the
students, making sure that there are relevant sources available.

Students’ experiences
Students’ experiences were studied by means of a questionnaire after the
project. As in Segev-Miller’s study (2004, p. 17), many students in this study
had liked the history project, new working methods, information seeking and
group work; one pupil said:
It was most fun to work in the group and search for information from
different sources, without a need to do ordinary school stuff, trying
something new instead.

One of the main working methods in the project was co-operative learning,
where the students were able to learn from each other. Some students found
this successful, others not, which was shown in their comments: ‘Group
work advanced my learning because in the group everyone helped and
guided each other’ and:
Both. In a group you can do and ponder about things better than
alone. But on the other hand , you sometimes become too enthusiastic
in a group, and working turns into nonsense.

Writing was experienced as motivating, and so were interviews with old
students, learning about the history of one’s own school, finding photos and
visiting the archive and library. Opinions about the wiki environment were
almost evenly divided in half: some found the environment to be easy and
the others frightening.
A less pleasant feature of the project for the students was its lengthiness and

that there were project lessons so rarely. One informant mentioned: ‘The
rush at the end and long duration of the process were the most unpleasant
things‘. The task was found to be inspiring by many of the students, although
not all of them, and some students did not see anything unpleasant in the
project. The students also learnt something about their own ways of learning.
The project was perceived to be a new, more studious way to learn. Learning
skills was also mentioned as a learning result by Segev-Miller (2004, p. 20).
The students perceived they had learned how to seek, find and compile
information, how to limit and formulate the research topic, how to be
patient, how to collaborate and reflect from different viewpoints and how to
develop literacy and ICT skills such as using the wiki environment and
uploading photos. The student’s role in problem-based learning is to actively
acquire, evaluate and apply knowledge. The operational procedure of
problem-based learning guides, motivates and even forces students to
assume this role (Hakkarainen and Poikela, 2010, p. 77, 88). When asked
what s/he had learnt, one student answered:
You must search tenaciously from different sources to be sure to arrive
at the right information. In addition to this, the compiling of
information in a textual form was good practice.

Another student’s answer was: ‘I learned to interview, to search for
information and to use the wiki environment‘.
A problem in searching for information was that the students often did not
have the patience to try different search terms or to otherwise refine the
search. It was not easy to find an individual search term or think broadly
about the scope of the topic. They had difficulties in the evaluation of the
reliability of the results and sieving the relevant from the non-relevant. Kiili
(2012, p. 44) and Hongisto and Sormunen (2010, p. 105-108) found similar
difficulties in their studies.
In summary, the students were mostly satisfied both with the results of their
information seeking and with their articles: ‘I am satisfied because we found
information and could compile it into a text in a group‘.

Conclusions and discussion
The aim of this study was to increase the understanding of students’
information literacy competencies and of ways in which the librarian can
support them in collaboration with teachers in Finland, where there are
generally no school libraries.
The results reveal that teacher-librarian collaboration was fulfilled: the
collaboration was generally successful when expertise in the two domains
was integrated in the problem-based process. Referring to Loertscher’s
taxonomy, the teachers estimated that their collaboration was at level seven
(the librarian is a teaching partner constructing a unit of instruction in
information literacy), while the librarians evaluated the level to be five
(informal planning). Further levels are characterized by library media
specialist who is consulted as curriculum changes are being considered, and,
e.g., formal planning with the teacher on a research-based teaching unit
(Loertscher, 2000, p. 15-28, 29-42). The use of information technology

enhanced collaboration between teachers and librarians. Particularly, the
virtual presence of the librarian was useful, letting her participate in the
learning processes.
The second research question was based on previous studies (MontielOverall, 2005, 2008; Yukawa and Harada, 2009) and concerned the role of
the public librarian in the joint process. Confusion concerning the roles was
mainly caused by unequal participation in planning the process and
differences in how collaborative learning was understood. We can conclude
that even though the teachers and librarians shared their expertise, their
activities and responsibilities were divided: they co-operated rather than
collaborated. The role of a teacher is changing from disseminating
information to the students to supporting their activities in producing
information and guiding them to the sources of information, which was also
the case in this project. The problem-based learning process also emphasizes
social skills, such as collaboration, interaction and peer activity, as also
mentioned by Kaldouli et al. (2008).
The third research question concerned the advantages and challenges of
collaboration. Our study is in line with previous studies (Montiel-Overall,
2008, para. 7) indicating that lack of time can be an inhibitor. In the present
case study, lack of time inhibited real collaboration and common
understanding, resulting in unequal roles between teachers and librarians.
However, many advantages can also be reported. Teachers and librarians
could complement each other and there was an increase in awareness of each
other’s expertise.
Students’ experiences in the problem-based school history project were
positive and publishing the magazine was felt to be rewarding. Since the aim
for them was to learn new literacy skills, such as source-based writing (e.g.,
Segev-Miller 2004, p. 1; Sormunen-Lehtiö, 2011), the process resulted in
practising and enhancing these skills as well as problem-based, self-direction
and collaborative learning skills (cf. Hakkarainen and Poikela, 2010; PoikelaPoikela, 2005). Consequently, the process was time-consuming and the
students faced too many new challenges in their learning. Independent
information searching is challenging to students aged thirteen to fourteen
years, thus many students would have needed close instruction in the
information seeking process (cf. Segev-Miller, 2004, p. 2). The wiki
environment made it possible for all participants to see the products of
others’ work and learn from them, and most students liked to write in the
wiki.
The problem-based learning process in this study is in many respects in line
with the models presented by, e.g., Kuhlthau (2004, p. 45), Eisenberg and
Berkowitz (1990, p. 22), Poikela and Poikela (2005) and Smith Macklin
(2001, p. 308-313). Besides the phases of the process, this model (in Table 3)
also presents the roles of the teacher, librarian, students and information
technology contributing to the planning of a problem-based learning based
course that would benefit from detailed plans for both the students’ tasks,
scheduling and the roles of the participants.
As a whole, we can conclude that the project was successful from the
teachers’, librarians’ and students’ perspective, but added practice in similar

teaching and learning methods is still needed to gain more advantages.
The main limitation in this research is that the case only deals with a single
learning project in a single school in Finland. Thus, we cannot generalize the
result widely and the results are only transferable to similar contexts,
participants and projects. However, according to Flyvbjerg (2006, p. 229)
formal generalization is only one of many ways of accumulating knowledge.
The implications are both practical and theoretical. The outcomes of this
study are significant because collaborative teaching processes will be needed
in both formal and informal educational contexts. In accordance with the
results, the teachers’, librarians’ and students’ perspective can be taken into
account in similar learning projects when teaching and learning are designed
and implemented. It would be ideal if one librarian could be working with a
couple of schools, planning how to combine information skills instruction
with different subjects and projects. Theoretically, this research brings new
insights into different models focusing on problem-based learning. This
project was by and large successful, the students learned information skills
and collaboration between teachers and librarians supported students’
learning. However, we suggest the model (Table 3) should be tested in
different settings, applying various ways of collaboration between students
and all the other parties, supported by a larger variety of information
technology applications.
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